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HALUWOHANbHbBIN CTAHAOAPT POCCUWCKOW SEALEPALUNMN

TEMNOBbLIAETAOWNE CEOPK PEAKTOPOB
C HATPMEBBLIM TEMJIOHOCUTENIEM

PacuyeTt Ha NpoYHOCTb npu AEVICTBMM CTaTUN4YeCKUX Harpys3ok

Fuel assemblies of the sodium-cooled reactors. Rules for strength analysis
under static loads

[ata BBegeHuna — 2025—04—01

1 O6nactb NpPMMeEHeHUS

11 HacToawwuii cTaHaapT ycTaHaBnMBaeT Tpe6oBaHMs K NPOBEAEHNI0 PacyeToB Ha MPOYHOCTL Temnso-
BbILENSIOLLNX COOPOK PEAKTOPOB C HATPMEBLIM TEMJIOHOCUTENIEM MPY AEACTBMM CTATUUECKMX Harpy3ok.

1.2 Hactoawwuii ctaHgapT npegHasHayeH 4151 NPUMEHeHUst npu 060CHOBaHUM MPOYHOCTU TEM/0BbIAE-
NAWNX COOPOK PeaKkTOpoB C HATPWEBLIM TEM/IOHOCUTENIEM B COOTBETCTBMM C dhegepasibHbIMU HOpMamy 1
npaeuiaMu B 06/1aCTU UCMOJIb30BAHUSI aTOMHOW SHEPTUM, YCTaHaBNMBAKLW MMM OCHOBHbIe Tpe6OBaHMUS K 060-
CHOBaHWI0 MPOYHOCTU U TEPMOMEXAHUYECKOTO MOBELEHUS TEMNIOBbIAENSAOLWNX COOPOK U TENTOBbIAENAOLLNX
3/1eMEHTOB B aKTVBHOIi 30He PeakTOpPOB C HAaTPUEBbLIM TEMNSIOHOCUTENEM.

2 HopMaTuBHbIE CCbI/IKU

B HacToswWwem cTaHAapTe UCMO/b30BaHbl HOPMATUBHbIE CChIJIKM Ha criefylowme cTaHaapThbl:

FOCT 24346 Bubpauus. TepMuHbl 1 onpeaeneHmns

FOCT P 59115.1 OG6GocHOBaHWe NPOYHOCTN 060pyLOBaHUA U TPyHONPOBOAOB aTOMHbIX 3HepreTuye-
CKMX YCTaHOBOK. TepMVHbI 1 onpegeneHus

FOCT P 59115.9—2021 O6o0cHOBaHMe NPOYHOCTM 060pyAOBaHMS M TPybONpPOBOLOB aTOMHbIX 3Hepre-
TUYECKMX YCTaHOBOK. [MOBEPOUHbIA pacyeT Ha MPOYHOCTb

FOCT P 71787 Tennosbigenswowme cO60pkn 1 TENSOBbIAENAOWME 3M1EMEHTbI PEeakTOPOB C HaTpue-
BbIM TensioHocuTenemM. TpeboBaHUA K XapakTepucTukaM KOHCTPYKUMOHHBIX MarepuasnoB A/19 pacyeToB Ha
NPOYHOCTb

FOCT P 71789 TennoBbigenstouwme cbOpkM peakTopoB C HaTpuMeBbIM TensioHocuTenem. Pacuet Ha
MPOYHOCTbL NpU AENCTBUM SUHAMUYECKMNX HArpy30K

MpumeyaHmue — Mpn NOML30BaHNN HACTOALLMM CTaHAAPTOM LIENEeco06pasHo NPOBEPUTL AENCTBUE CCbIIOUHBIX
CTaHAAPTOB B MHCHOPMALMOHHOI cUCTEME OBLLErO Mosb30BaHUS — Ha odmumasibHOM calite deaeparibHOro areHTCTea no
TEXHUUYECKOMY PEry/IMPOBaHMIO 1 METPOMOMM B CETU VIHTEPHET W MO EXXerofAHOMY MHOPMALIMOHHOMY yKasaTesto «Ha-
LMOHa/bHbIE CTaHAAPTbI», KOTOPLIA OMy6/IMKOBAH MO COCTOSHUIO Ha 1 SHBApS TEKYLLETro rofa, M Mo BbIMyCKaM eXeMecsiy-
HOro MHPOPMALIMOHHOTO YKasaTensl «HaLMOHa/TbHbIE CTaHAAPTL 3a TeKyLUMA rof, EC/vM 3aMeHeH CCbIIOUHbIA CTaHaapT,
Ha KOTOpbI AaHa HefaTUPOBaHHAs CCbUIKa, TO PEKOMEHAYETCS MCMO/b30BaTh AECTBYHOLLYHO BEPCUIO 3TOTO CTaHaapTa
C YYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHeHWIA. EC/M 3aMeHeH CCbIMOYHbIA CTaHAAPT, Ha KOTopbIid AaHa Aatu-
pOBaHHas CCbUTKa, TO PEKOMEHAYETCS MCMOMb30BaTh BEPCUIO 3TOMO CTaHAapTa C YKasaHHbIM BbILLE FOOM YTBEPXKAEHNS
(NpyHSTYSY). ECAv nocrie YTBEPKAEHVSI HACTOSLLIEro CTaHAApTa B CCbIIOYHbIV CTaHAAPT, HA KOTOPLI AaHa AaTMpoBaHHas
CCbUKa, BHECEHO U3MEHEHWE, 3aTparvBaroLLee MosIoXeHVe, Ha KOTOPOE faHa CCbIKa, TO 3TO MOJIOKEHNE PEKOMEH/YETCS
MPYMEHSTL 63 yueTa AaHHOro U3MeHeHUsl. EC/M CCbToYHbI CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJoKeHNe, B KOTOPOM
[laHa CcCbliKa Ha Hero, peKoMeH/yeTCsl MPUMEHSITb B YaCTyi, He 3aTparviBatoLLei 3Ty CCbUIKy.

M3gaHne opuunanbHoe
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3 TepMuHbI, onpeaeneHunsl, cokpalleHnst 1 0603HaYeHMs

3.1 TepMuHbI 1 onpeaeneHns

B HacTosaweMm cTaHgapTe npumMeHeHbl TepMuHbl no TOCT P 59115.1, FTOCT 24346, a Takke cregylowume
TEPMVHbI C COOTBETCTBYHOLUMMN ONpefeneHnsamu:

3.1.1 ucTuUHHOe HanpsbkeHue: HanpskeHue, onpefesieHHOE Mo guarpammMme pacTsHKeHUsS KOHCTPYKLM-
OHHOrO MaTepuana npu 3agaHHon Aedopmaunu, YYnTbiBalLLee NONpaBKy Ha M3MEHeHWe M/owaam nonepey-
HOro ceyeHuns obpasua.

3.1.2 KOMMNOHeHT: YacTb TennoBblAeNstoLwein coopkn (3a UCKIOYEHWEM TennoBblAeNALWmnX, Norno-
Warnlwmx 1 3ameansaoWmx 31eMeHTOB U UCTOYHUKOB HEWTPOHOB), aHanm3upyemas npu pacyete Ha npou-
HOCTb.

3.1.3 mexaHunyeckme Harpy3ku: [aBneHue, BECOBble W MHEPLMOHHbIE CW/bl 1 MOMEHTbI (COCPeaoTo-
YeHHble U pacnpeenieHHble), AeliCTBYIOW e Ha TEMI0BbIAENAIOLLYI0 CO0pPKY.

MpnmeyaHne — B pacyeTax Ha NPOYHOCTb yCunue 3ardra pe3b6OBbIX COEAMHEHMVI YC/NOBHO OTHOCUTCA K Me-
XaHNYECKMM Harpyskam.

3.1.4 HakonsieHHasa gedopmaymsa: CymmapHoe 3HadyeHue gedopmaumnii NIacTUHHOCTU M NON3YYecTy
3a paccMmaTpuBaemblii Nepuos, BpeMeHMu.

3.1.5 HOMUHaNbHbIV pasmep: 3HavyeHue, ykazaHHOE B MPOEKTHON KOHCTPYKTOPCKOM AOKyMeHTaumm
6e3 yyeTa J0ONYyCKOB.

3.1.6 noBpexparwLwasa aosa: VIHTerpasbHas xapakTepuctuka, oTpaxarwwas creneHb pagmaloHHOro
noBpexaeHus martepuana, onpegensemMas Kak HakonIeHHOe YMC/0 CMEeLLEHU OfHOro atoma W3 y3na Kpu-
CTaN/IMYecKoin pelleTkn noj AeiCTBMEM HEWTPOHHOTO M raMmma-usnyyeHus; eavHuLeli nospexgatoLleli Ao3bl
aBnsieTca 6e3pasmepHas BENIMUYNHA «CHAa» — CMELLEHME Ha aToM.

3.1.7 ynpyruin pacueT: PacueT no onpefenieHvio HanpsXXeHHO-4eOPMUPOBAHHOTO COCTOSIHUSA KOM-
NMoHeHTa B NMPEANOoJIOKEHUN YNPYroro NoBefeHns KOHCTPYKLMOHHOIoO maTtepuana.

3.1.8 ynpyronaacTuyeckunii pacyeT: PacyeT Mo onpefesieHnto HanpshkeHHO-4e0PMUPOBAHHOIO CO-
CTOSAHUS KOMMOHEeHTa B NPeAno/IoXeHUN YNPYronaacTUYeckoro noBefeHns KOHCTPYKLMOHHOIO MaTepuana.

3.2 CokpaueHud

B HacTosWEeM cTaHAapTe NPUMEHEHbI Creaylolue CoKpalleHus:

NN — nuHua npuBepeHus;

HAOC — HanpshkeHHo-geopMpoBaHHOE COCTOSHME;
HHY3 — HapylweHne HopmasibHbIX YC/IOBUIA 3KCNayaTaumu;
HY2 — HopMmasbHble YC/I0BUSA 3KCnyaTauuu,

MK — npoekTHass KOHCTPYKTOPCKas AOKYMeHTauus;

PY — peaktopHasa ycTtaHOBKa;

Cl — ceueHue npueefeHns,

TBC — Tennosbigenswwas coopka;

YN — ycnoBus ucnbITaHWia,

YMA — ycnoBsus NPOeKTHOI aBapuu.

3.3 O603HauyeHus

B HacToswem ctaHfapTe NpYMeHeHbl crnegylolmne o603HayYeHuns:

a — HaKoM/eHHOoe YyCTaNoCTHOe NOBPEXAEHNE;

A — OTHOCUTeNbHOE YyAJ/IMHEHWE nocfe paspbiBa, %;

A — yCnoBHbI Npegen ocTaTo4yHOro yA/IMHeHUs Npu paspbiBe nNpu Temnepatype I 3a Bpems t, %;

C — cymMapHas npubaBka K TONLMHE CTEHKU, MM;

— npubaBka K TOJILLMHE CTEHKM, paBHas oTpuuaTenbHOMY AOMNYCKY, MM,

C2 — npubaBka K TOJILUMHE CTEHKMU, Y4uUTblBalOLLAs YTOHEHWE CTEHKU BCeACTBME KOPPO3UM 3a CPOK
CNyXObl KOMMOHEHTA, MM;

ET— mogynb ynpyroctu npu temnepartype I, MMa;

Kj — KO3(h(pMUMEHT MHTEHCMBHOCTU HanpshkeHuii, MMNa mvm1/2;

Klc — KkpuTnyecknii KoadUUNEHT MHTEHCUBHOCTM HanpshkeHwnin, MMNa « m1/2;
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KJc — KpuTuuyeckoe 3HayeHne KoadduuMeHTa MHTEHCUBHOCTY HaNPsXXeHWR, Nosly4eHHoe nepecyeTom
n3 Jc, MMa «m1/2

Kef — adhdpekTUBHbIA KOIDMDULMEHT KOHLEHTPALMUN YCOBHbIX YNPYTUX HanpsKeHwuii;

KO — TeopeTunyeckunii KoathuMLUNEHT KOHLEHTPALUN HaNPsXXeHWI;

nQ2 — KoaphnumMeHT 3anaca NPOYHOCTN MO Npefesny TekyvyecTu;

NT — KO3 (PULMEHT 3anaca NPOYHOCTN MO BPEMEHHOMY COMPOTUB/IEHNIO;

nmt — KoathhuumMeHT 3anaca NPoOYHOCTM Mo npegeny AMTeNbHOW NPOYHOCTH;

NN — koahuUMEHT 3anaca NPOYHOCTM MO YUCNY LMKIOB MPKU pacyeTax Ha LMKINYECKYH0 NPOYHOCTb;

na — Koa(puumeHT 3anaca MPOYHOCTN MO YC/IOBHOMY MECTHOMY MPUBELEHHOMY HAaNPsKeHWUo npu
pacyeTax Ha LWKINYECKYI0 NPOYHOCTD;

N — 4MCNO UMKNOB HarpyXeHus KOMMNOHEHTa B SKCnayatauuu,

[N] — ponyckaemoe 4MCNO LMKNOB HarpyXeHus KOMMNOHEeHTa B SKCnayaTauuu,

p — pasnexve, MMa;

RIt — npegen nonsydectn, MMa;

R — MWHMManNbHOe 3HayeHWe BPEMEHHOro ConpoTuUB/IeHUA npu Temnepartype I, MlMa;

Rjnt — npefgen ANUTENbHON NPOYHOCTU NPU MaKCUMasIbHOW TemnepaTtype Lukia HarpyXXeHus 3a Bpe-
ma t, MlMa;

Rp02 — MuHMManbHOe 3HaYeHWe YC/I0BHOTO npefena tekydyectu npu temneparype I, MMa;

rZ| — npegen BbIHOCMBOCTY MPY CUMMETPUYHOM LIMKE OCEBOr0 PacTsHKEHUSA-CXaTus npu Temnepa-
Type I, Mla;

RH@ — npegen nponopuuoHasibHOCTU Npu Temnepatype T, MlMa;

S — HOMWHaJ/IbHasA TOJIWMHA CTEHKU, MM;

SR — pacuyeTHas TONWMHA CTEHKU, MM;

tT — Bpems paboTbl npu Temnepartype T, y;

tK — Bpemsa [0 paspylleHus, v;

T — Temnepartypa, °C;

Tt — Temnepartypa, Npu AOCTMXEHWUM KOTOPOI HEO6XOAMMO Y4YMTbIBaTb XapaKTepUCTUKN O/IMTENbHOM
NMPOYHOCTU, NNACTUYHOCTU U nonsyyectu, °C;

ZJ — yCNOBHbI/ npefen A/MTENbHOTO CTAaTMYECKOro Cy)XeHusi npu Temnepartype T 3a Bpems t, %;

zJnt — yCNOBHbI Npeaesn paBHOMEPHOINO OTHOCWUTE/IbHOTO CYXXEHUSI MONepeyvyHOoro cevyeHus npu aauv-
TENbHOM CTaTMYecKoM paspylueHumn, %;

(@)1 — rpynna npuBeAEHHbIX HanpsHKeHWid, onpegenseMass N0 COCTAB/AKOWMM O6OLWMX MEMOPaHHbIX
HanpsHKeHUn Npu MexaHn4yeckmx Bo3gencTeumax, Mrla;

(8)2 — rpynna npuvBefeHHbIX HanpsHKeHWi, onpegensiemMas nNo COCTaBASAOWMM OOLUX UAN MECTHbIX
MEeMOpaHHbIX M 0BWMX U3MMOBHBIX HanpsXKeHWA, AelCTBYOWNX B cedeHun TBC npy MexaHWYecKux BO3g4eit-
cTBusiX, Mrlla;

(a), @)y, (0)jk, (a)jk — npuBeneHHble HanpsxeHua 6e3 yyeTa KoHUeHTpauun, MMa;

(a)Tax — MakcumasnbHoe npuBefieHHoe HanpshkeHue, MMa;

(g)rv — pasmax npuBefeHHbIX HanpshkeHuin, MMa;

(aaf) — amnnuTyga ycnoBHbIX YNPYrux NpuBeAeHHbIX HanpsXXeHWid, paccumTaHHas ¢ yyeToM koadhdu-
UMeHTa KOHLeHTpaLMn YCI0BHbIX YNPYIMX HanpsxkeHunin, MMMa,;

{aaF)w — amnnuTyga MecTHOro yc/iI0BHOro ynpyroro npmBefEHHOIO HanpskeHus B 60nTe (LWNU/bke),
paccuMTaHHas C y4eTOM KOHLeHTpaLuu HanpshkeHuin B pe3bbe, MMMa;

(oR)jj, (op)ik, (@aF)jk, (gf ) — MecTHble yCnoBHbIE ynpyrme npuBefeHHbIe HanpsXXeHUs, paccyuTaHHble C
yueToM Ko3aghpumLmeHTa KOHLEHTPaL MM YCAOBHbIX YNPYrux HanpsbkeHuid, MMa;

(aF)mex — makcumasibHoe YC/I0BHOE Ynpyroe npuBefeHHOe HarpsXeHne, paccyMTaHHOe C yY4eTOM KO-
ahduumMeHTa KOHUEHTpaUUN YCNOBHbIX YNPYTUX HanpsbkeHwin, MMa;

(ab)jj, {cL)jk, {a”ik’ (al) — MeCTHble NpMBEAEHHbIE HAMPSXXEHUs, pacCyMTaHHble C y4eTOM TeopeTuye-
CKOro koapdmumeHTa KOHUEeHTpauun HanpsxeHuin, Mra;
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[a] — HoMuHanbHOe gonyckaemoe HanpsxkeHue, Mla;
[glw — HOMMHanbHOe gonyckaemoe HanpskeHue B 6onTe (Wnunbke), MMa;
a — HanpsxeHwue, MlMa;

OK — HanpshkeHue camokomneHcauuu, MMa;

okb — HanpsbkeHve komneHcauum nsrmba, MMa;

OKT — 06uue HanpsXXeHue KoMMNeHcaummn pacTskeHusa unmn cxarmsa, MlMa;
OKTL — MEeCTHOe HanpshKeHne KOMneHcauuu pacTsKeHus wam cxatns, Mra;
Ob — 06uee n3rnbHoe HanpshkeHue, MlMa;

abL — mecTHoe n3rnbHoe HanpsbkeHue, MMa;

0-, Oy, aK — HanpshkeHue Ha rnasHbIX naowagkax i,j, kK, MMa;

I — HenuHelHan cocTaBnsWwan HanpsxeHuii, MMa;

aT — obuwee membpaHHoe HanpshkeHue, Mra;

amL — mecTHoe membpaHHoe HanpsbkeHue, MMa,;

°Sw — o06Lune HanpsXeHns, Bbl3BaHHblE pacnyxaHuem, Mrla;

gswl — MEeCTHbIe HanpsXeHusl, Bbi3BaHHbIe pacnyxaHuem, MMa;
07 — obwue TemnepaTtypHble HanpsxeHus, MMa;
gtl — MECTHble TeMnepaTypHble HanpsxeHusa, Mla;

®5 — KO3(h(PULMEHT CHMKEHUSA LMKIMYECKON NMPOYHOCTU CBAPHOr0 COEAVHEHNS;
— KO3(POULUMNEHT CHUXEHMSA NPOYHOCTU CBAPHOIO COeAUHEHNS;
TK6 — HanpsxeHue komneHcaunm kpyyveHus, MlMa;
X — KO3(h(pMUNEHT CHUXEHUA AONTOBEYHOCTU NPU HASTOXKEHUN BbICOKOYACTOTHbLIX LMK/IOB.

4 OO6Lme nonoxeHms

4.1 MpoyHocTb TBC cuutaetcss 06ecneyeHHon, ecnm B TeYeHne BCEro paccMaTpuBaeMoro NpoeKTHOro
nepuofa BPeMEHW He AOCTUraeTCs HU OAHO M3 NpefesibHbIX COCTOSAHWIA BO BCEX NPEAYCMOTPEHHbIX MPOEKTOM
PY pexnmax akcnnyataumu. O60CHOBaHUE HELOCTMKEHUSA NpefenbHbIX COCTOSHWI COCTOUT B MPOBEPKE Kpu-
TepueB MPOYHOCTU, C Y4ETOM 3anacos MPOYHOCTU.

4.2 Pacuyet Ha npoyHocTb TBC fo/mkeH npoBoAnTLCSA B ABa 3tana:

- pacyeT no BbIGOPY TO/IWUH CTEHOK KOMMNOHEHTOB;

- NOBEPOYHbIN pacyer.

4.3 PacueT no BbI6OpY TOJLWMH CTEHOK KOMMOHEHTOB MNPOBOAMUTCHA MeTodaMu MOBEPOYHOro pacyeta
Ha CTaTUYECKYD W ANUTENbHYI0 CTATUYECKYH MPOYHOCTb. BbIGOP pacyeTHON TONLWMHbI CTEHKM KOMMNOHEHTA
HauMHaeTCA C NPUHATMA HadvasibHOro 3HayeHuWs SR, KOTopoe 3aremM [O0/MKHO ObiTb MOATBEPXAEHO PacyeToM.
3HayeHVe pacyeTHON TO/LWUHbBI CTEHKN SR cuntaeTcs NoATBEPXAEHHbIM pacyeToM B TOM c/lyyae, ecnv onpe-
[eneHHble yNpyrumMm pacyeToM 3HAUYeHUs HaNpsHKeHUA pacyeTHbIX rpynn kaTeropuii (a)lu (a)2 yaoBneTBopsioT
YCNOBUAM CTaTUYECKON W ANUTE/bHOM CTaTUYeCcKoi npoyHocTu no 8.1 u 8.2.

HomuHasibHas TosLWMHA CTEHKM KOMMOHEHTa [0/KHa YAOBETBOPATL YCN0BUIO S > SR + C.

CymmapHyto npubaBky K pacyeTHON TO/LWMHE CTEHKM KOMMNOHEHTa onpeaensioT no opmyne

c=cli+c2. (4.1)

Mpu6aBKky  onpenenstoT Mo KOHCTPYKTOPCKOM AOKYMEHTALUMU 1 NPUHUMAIOT paBHOI oTpuLaTe/TbHOMY
[lONYCKY Ha TOMLMHY CTEHKM.

MprbaBka C2 yunTbiBaeT KOPPO3NOHHOE BNMSIHME pabounx cpef Ha matepuan KOMMOHeHTa B YC/I0BUSIX
aKcnyaTaummn. 3HaueHne npubaBkM c2 ycTaHaBNMBAETCS KOHCTPYKTOPCKOW opraHu3aluei ¢ yueTtom CKopocTu
KOPPO3WM U BPEMEHW 3KCnyaTauum.

Mpy LBYCTOPOHHEM KOHTAaKTE CTEHKM KOMMOHEHTA C KOPPO3UOHHOW cpepaolt 3HaueHne npubaBku c2 cne-
ZyeT NpUHUMaTb paBHbIM CyMMe 3HaueHWii NpMGaBoK ANs Kak4ol M3 CTOPOH.

4.4 Ecnu Temnepatypa komnoHeHTa TBC npu akcnsyaTauuu, B TOM uYuc/ie Ha OTAefbHbIX pexumax,
HWke Tt, TO pacyeT Ha NPOYHOCTb B 3TUX PEXMMAX C/iefyeT NPOBOAUTL MO NPeAesibHbIM COCTOSHUAM 6e3 yue-
Ta XapakTepucTuK AINTENBHOW NPOYHOCTM U NON3YYECTU MeTasna.

Ecnu Temnepatypa koMnoHeHTa TBC, B TOM 4ucC/ie B OTAE/bHbIX pPexuMax, paBHa wnu npesbiwaeT T,
TO €ro pacyeT Ha MPOYHOCTb B ATUX pexmumax crnemyeT NpoBOAWTb, C UCMO/Ib30BAHMEM HE3aBUCKMbIX U 3aBU-
CUMBIX OT BPEMEHMN XapakTepPUCTUK KOHCTPYKLMOHHbLIX MaTepuasos.

4
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4.5 Mpu onpegeneHnn 3HayeHWUii HOMUHabHbLIX A0NYyCKaeMbIX HanpsKeHWd UCnonb3ylT cnegyroline
XapakTepucThkn maTtepuasios:

- BPEMEHHOE COMPOTUB/EHNE;

- Nnpegen Teky4yecTu,

- npegen fAuTenbHOW MPOYHOCTH;

- npegen nonsydectu (Npy orpaHnyeHun gedopmanmm).

4.6 3HayeHVs (U3NYECKUX U MeXaHUYeCKUX XapakTepUCTUK KOHCTPYKLUWOHHLIX Matepuanos, Xapak-
TEPUCTUKN paguaumoHHOW U TepMUYEeCKOon NoN3ydvyecT M pagvaLMoHHOro pacnyxaHus u Temnepatypa Tt
NPUHUMAIOTCA B COOTBETCTBMM C AElCTBYIOLMMN HOPMATUBHLIMU MPaBOBbLIMY akTaMu uunu degepanbHbl-
MY HOpMamMu W npaBunamum B 06N1aCTU UCMONb30BaHWSA ATOMHOW 3Hepruu, ycTaHaBAMBalLWMMU OCHOBHbIE
TpeboBaHWA K 060CHOBAHWIO NMPOYHOCTU U TEPMOMEXaHWYeCcKoro MoBefAeHUA TennoBbIAENALWNX CO0POK U
TENnMOoBbIAENAOLWMNX INEMEHTOB B aKTUBHON 30HE PEaKTOPOB C HATPMEBbLIM TEMIOHOCMTENEM, WWNN NPOEeKT-
HOW KOHCTPYKTOPCKOW OOKyMeHTaLuuen, n/unm o60CHOBLIBAKOLWMM OTYETOM, pas3paboTaHHbIM B COOTBETCTBUM
c FOCT P 71787.

4.7 ToBepoyHblli pacyeT TBC npoBOASAT NO WX HOMMUHA/IbHBIM pasmMepaM, 3a UCK/IKYEHMEM pacyeToB
YCTONYMBOCTH.

Mpn noBepoyHOM pacuyeTe TBC A0/MKHbI ObITb YYTEHbI BCE AENCTBYIOLLME HA KOMMOHEHT Harpy3ku 1 pac-
CMOTpPEHbI BCE NPOEKTHbIE PEXMMbl 3KCMayaTaumnn.

4.8 ToBepouHbIAi pacyeT TBC npu cTaTMyYeCKMX Harpyskax fO/DKEH BK/IOYaTb B Ce6s:

a) pacyeT Ha CTaTMYEeCKYl0 NPOYHOCTb;

6) pacyeT Ha yCTOMUYMBOCTb;

B) pacyeT Ha LUUKINYECKYI NPOYHOCTb W/WN ANUTENbHYI0 LMKIMYECKY MPOYHOCTb Npy TeMneparype,
paBHOW Unu npesbiwatoweid Tt n (Man) Npu HaAMuUM paguaLoHHON Noa3y4vecTy;

) pacyeT Ha COMPOTUB/IEHME XPYMKOMY (BA3KOXPYNKOMY) paspylleHuto (HecTabunbHOe passutue
TPeLUnHbI);

[) pacyeT Ha ONIMTEe/IbHYI0 CTaTMYECKYH NPOYHOCTb;

€) pacyeT Ha nporpeccupyoliee n3meHeHne opmbl U pa3mMepos;

X) pacyeT Ha HaKoM/IeHne BA3KOMIacTMyeckux (nnactnyecknx) gedopmauuii.

4.9 lMpu pacyete TBC Ha cTaTnyeckylo NPOYHOCTbL MPU BCEX 3HAYEHUAX HArpy3oK U Temneparyp B pe-
Xnmax paboTbl PY, pernameHTMpoBaHHbIX MPOEKTOM, MPUBEAEHHbIE HAaNPSXKEHUS B KOMMOHEHTE He OOJIKHbI
npeBbIlaTh AOMYCKAEMbIX 3HAYEHWI, YCTaHOB/IEHHbIX B 8.1 1 8.2.

4.10 Pacuet TBC Ha yCTON4YMBOCTb LO/HKEH MPOBOAUTLCS A8 NOATBEPXKAEHUS TOro, YTO 3HAYEHUS Ha-
rpyxatoLmx hakTopoB He NpeBbIAT AO0NYCKAEMbIX 3HAYEHW, YUMTbIBALLMX ONACHOCTbL NOTEpU reoMeTpu-
YeCKoW yCTOMYMBOCTU KOMNOHeHTOB TBC.

411 PacuyeT TBC Ha LMKAMYECKYIO MPOYHOCTb MPOBOASAT HA OCHOBE aHa/im3a HanpshKeHWid ¢ yvyeTom
KOHUEHTpauun HanpshKeHUn C Uenblo UCKIYEHWS BO3HUKHOBEHUS TPELMH B KOMMNOHEHTe BCMeAcTBME Lu-
KNIMYECKOro HarpyXeHus.

Jonyckaemble aMnAnTyabl HanNps>keHWli AN 3afaHHOro KoAuyecTBa LMKI0B, BPEMEHU 1 TemnepaTtypbl
aKcnayaTauun onpefensioT UCXOAA U3 XapakKTepUCTUK COMPOTMBNEHUSA YCTa/IOCTHOMY paspyLlUeHuto, 3aBu-
CAWKMX B 06LEM cnyvyae OT TeMnepaTtypbl, BpEMEHU, BAUSHUS paboyeil cpefbl U HEMTPOHHOrO 06y4YeHus, ¢
BBefeHNeM KOaPUUNEHTOB 3anaca NPOYHOCTU MO YUC/Y LUUKIOB U MO HANPSXEHUAM.

B pesynbrate pacuyeta TBC Ha UMKINYECKYIO NMPOYHOCTb (A/IMTESbHYIO LMK/INYECKYHO NMPOYHOCTL) Onpe-
[ensT AoMyCKaeMoe YMC/I0 NOBTOPEHU pexnuMoB paboTbl PY npu akcnayataumu Ana 3afaHHbIX NOBTOPHbIX
3KCnyaTauMOHHbIX TEMNEPAaTYPHbIX U MeXaHNYeCKUX Harpysok, Wav fonyckaemble TemnepaTypHble U Mexa-
HYYecKne Harpysku Ans 3afaHHbIX Ynces NOBTOPEHUA pexmmoB paboTel PY npu akcnnyatauumm.

4.12 Tpn oueHKe LMKIMYeckoin npouHocTn TBC 3a npegenamu ynpyroctv UCMOMb3YOT YC/IOBHOE YMpy-
roe HanpsbkeHve. 3TO HanpskeHne JO/MKHO ObiTb PaBHO MPOU3BEAEHMIO 3HAYEHMS ynNpyronnacTuyeckon ae-
dhopmaLmm B paccmaTprBaemoli TOUke Ha MoAy b YNpyrocTu.

4.13 Pacyetr TBC Ha conpoTuBs/ieHWe HecTabusibHOMY POCTY TpPeLiMHbl NPOBOAAT Ha OCHOBE COMO-
CTaBneHns KoatpuumeHTa MHTEHCUBHOCTU HaNPSKeHW paccUMTbiBAEMOro B JIMHENHOW WM HenuHerHoWn
MOCTAHOBKE C KPUTUYECKMM 3HAYEHUEeM WU B LENAX WUCKIHYEHUS BO3MOXHOCTU XPYNKOro (BA3KOXPYIMKOro)
paspyLueHus.

4.14 PacyeT Ha O/IMTe/IbHYI0 CTaTUYeCKyo NPOYHOCTL NPOBOAUTCA B LeNsAx npefoTBpalleHna BO3MOX-
HOCTM AOCTWXEHWUS NpefesibHo gonycTtumoi aechopmauymm nonsyyvectu. Mpu pacyete TBC Ha AAnTenbHYHO
CTaTMyeCcKyro NPOYHOCTb MPU BCEX 3HAYEHUSAX HArpPy30K Npu TeMnepaTtypax paBHbIX UK Bbile Tt HanNpsXxeHus
B KOMIMOHEHTe He A0JDKHbI MpeBbilaTh A0NYyCKaeMble 3Ha4YeHus.
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Jonyckaemoe HanpshkeHve onpefensoT UCXOAa U3 XapakKTepUCTUK AAUTeNbHOW NPOYHOCTH, 3aBUCALLUX
OT TeMneparypbl 1 ANINTENIbHOCTU HarpyxeHus, ¢ BBefeHneM KoadpduumeHTa 3anaca npoYHOCTH.

4.15 PacueT TBC Ha nporpeccupyiollee n3MeHeHne opmMbl 1 pa3mepoB NMPOBOAAT Ha OCHOBe aHasn3a
HanpsKeHHO-4eOPMUPOBAHHOIO COCTOSAHUSA C UENbio HeAoNnyLWeHUss HakKoMmaeHus nnactuyeckon aedopma-
UMM B KOMMOHEHTAaXx CBblle YCTAaHOB/IEHHbIX NPeAenoB, MO0 UCKIOYEHNS HeAONYCTUMbIX U3MEHEHNA hopMbI
N pa3mepoB KOMMOHEHTa Mpu aKcnayaTaunun.

Jonyckaemble n3meHeHnss popmbl 1 pasmepoB TBC, Bkawvas nporubbl, B pesynbTare npouecca Ha-
KonneHms HeobpaTUMbIX NaacTUHecknx gedopmaunii 4OMKHbI BblTb YCTAHOBMEHbI NPOEKTHON (KOHCTPYKTOP-
CKOW1) opraHusauueii.

4.16 Pacuet TBC Ha gnHamuyeckne BO3AEWCTBMSA M BUOGPONPOYHOCTb NPOBOAAT NPU COBMECTHOM JAeil-
CTBUW CTaTUYECKUX N AUHaMNYecKux Harpysok B cootsetcteun ¢ FOCT P 717809.

4.17 TpuBefeHHOe HanpsxeHue, conocTaB/isemMoe C AOoNnyCcKaeMbIMU 3HAYEHUAMU, ONPEeaensoT no Te-
OpuM HanBO/bLINX KacaTeNbHbIX HANPSXXeHU Tpecka unvM aHepreTnyeckon Teopun Museca, 3a UCKIOYEHNEM
pacyeta Ha COMPOTUB/IEHWE pa3pyLUeHUIO, KOrA4a NPUBELEHHbIE HAMNPsHXXeHUA onpefensT Nno Teopun Hawu-
60/1bLUNX HOPMA/bHBIX HAMPSHKEHWUA.

4.18 TlMonyyeHHble B pe3y/bTaTe NoBepoyvyHOro pacyeta TBC gaHHble (HanpshkeHus, yucna LuMKIoB, Bpe-
MS Harpy>xeHus, Harpysku, gedopmaunv unm nepemeLleHns) cnefyet conocTasfATb C COOTBETCTBYHOLW UMM
JonyckaeMbIMW 3HAYEHVAMU, 3aBUCALLMMY OT pexuma paboTbl U KaTeropuv AencTBYIOWMX HaNpPsHKEHWA.

4.19 BnusHue TensioHOCUTENS AO/HKHO YYMUTbIBATLCA B NOBEPOYHOM pacuyeTe TBC Ha ocHOBe akcnepwu-
MEHTa/IbHbIX AaHHbIX.

4.20 BnusHue 06/ly4eHUss Ha WM3MEHEeHMe XapakTepUCTUK MNIaCTUYHOCTU, COMPOTUB/IEHUA XPYMKOMY,
YCTaNOCTHOMY, AJINTENIbHOMY CTaTMYecKoMy paspyLIeHU0 U nonsydectu matepuanoB TBC AO/MKHO yUUTbI-
BaTbCA NPV NPOBEAEHMN PACUYETOB C MUCMOJIb30BaHMEM 3TUX XapakTepPUCTUK.

421 Bblbop MeToda WM BbIYUCUTENbHOW NporpaMmbl A5 OnpeAenieHns HanpshkeHHo-gedopMupo-
BAHHOIO COCTOSIHMSA OCYLLECTB/IIET OpPraHn3aLms, BbINOHAKLWAsS COOTBETCTBYHOLMIA pacyeT.

4.22 [onmkHbl 6bITb YUTEHbI BCE Harpyxarline akTopbl, B TOM 4uChe:

- BECOBAsA Harpyska,

-naBneHne (BHyTPeHHee U BHellHee);

- TemnepartypHble BO34eliCTBUS;

- pagmaumoHHoe pacnyxaHue BC/eCTBUE 06/1y4eHns;

- BblTa/IKMBatoLLas cuia oT TEMNJIOHOCUTENS;

- nepemMeLLeHns U U3IMEHEHUS YCNOBUI B3aMOAENCTBUS KOMMNOHEHTOB, Bbi3BaHHbIE (DOPMOM3MEHEHN-
€M CONPSHKEHHbIX U34enii N YacTeli KOHCTPYKUUN aKTUBHOWM 30HbI;

- ycunns B3aMmofeincTens ¢ cocegHumu TBC;

- Harpysku npu 3arpy3ke u BbIrPy3Ke akTUBHOI 30HbI,

- BO3JeiCTBME TBINbHOMO Myyka Ha YexnoByl Tpyby wwunu apyrne KomnoHeHTbl TBC.

4.23 PacuyeTHbIMM pexunmamun akcnnyataumm TBC aBnsawTcs:

- MYCKOBOW pexum;

CTaLMOHAapPHbIN pexnm;
cpabaTtbiBaHME CUCTEMbI aBapuiiHONW 3alyuThl;

- U3MEHEHMEe MOLLHOCTU peakTopa;

- OCTaHOB;

-YW,

- HHY3;

-YNA.

4.24 B oAVH pacuyeTHbIli peXumM MOXET ObiTb BKAKUYEHA rpynna pPexuMoB, eC/IN BHELUHWE Harpyskm u
Temneparypbl 3TUX PEXMMOB He OT/IMYalTCA 6o/1ee Yem Ha 5 % OT NMPUHATBLIX pacyeTHbIX 3HaYeHW (3HaYeHne
Temnepatypbl — B °C).

4.25 lMpy npoBefeHMN NOBEPOYHOro pacyeta TBC Bce HanpshKeHWs B KOMMOHEHTe pas3fensioT Ha Ka-
Teropun no pasgeny 6. HanpskeHusi, OTHOCALWMECS K Pa3/IMYHbIM KaTeropnsam, AO/DKHbI ObITb 06beNHEHbI B
rpynnbl KaTeropuwini HanpshkeHuii no pasgeny 6.

5 HoMUHanbHble AonycKaemMble HanpsxeHusa

5.1 HomMuHasibHOe fonyckaemoe HanpshkeHue [a] cnegyeT onpeAensitb No YCTaHOB/IEHHbIM B HAcTosi-
Lem pasgene xapakTepucTrkam KOHCTPYKLUMOHHOIO MaTtepuana npu cooTBETCTBYIOLLeH TemnepaType.
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5.2 HomuHanbHOe [0MycKaemoe HanpsikeHue [0] B KOMNOHEHTax ¢ TeMnepaTypoit Huxe Tt, cnemyeT

onpefensaTb No YyCNOBHOMY npeaesny TekyyecT Rj,0,2 1 BpeMeHHOMY conpoTuBiieHuto R no dpopmyne

[a]:minl-lo.z. RL\ (5.1)

K n0,2 nT)

rpe n02=15; nT=206.

[JonyckaeTca A8 KOMMOHEHTOB, HarpyXeHHbIX HapyXHbIM AaBfieHWEeM, MPEeBbIaloWnM BHYTPEHHee,
npuHumatb n02 = 2.

[ns KOMNOHEHTOB € TeMnepaTtypoi paBHOW wau Bobiwe Tp 3HavyeHue [0] cneayeT onpefensitb Mo ycroB-

HOMY Mpegesny TekydyecTu $po,2 >BpeMeHHOMY CONpoTUBAEHUO R Npyu TeMnepaTtype u npegeny AanTesnbHol

MPOYHOCTU Rt Ans BPEMEHU HArpyXeHusl t, paBHOM BPEMEHU 3KchyaTauuu npu 3Toi Temneparype.
HomuHanbHoe [JonyckaeMoe HanpshkeHMe B KOMMOHEHTax € TeMmnepaTtypoil paBHoi wnu Bbiwe Tp 3a
ncknoueHmeM 60N1TOB U LWINWUEK, cnedyeT paccunuTbiBaTb No dopmyne

(=T
[a] = min B K (5.2)
no2  TImronn

roe n02=15; nT=2,6; nmt=1,5.

5.3 MNpu TemnepaTtypax, paBHbIX WA NpeBblWanwmx Tp n 3a4aHHOM orpaHuyeHun gedopmauymm nosi-
3y4yecTn 3a BpeMms t KOMMNOHEHTbI crnedyeT onpefenaTb No npegeny nondydyectn RAM- KoadpduuymeHT 3anaca
no npegesny nonsyvyectu cnepyet NpUHUMaTb paBHbIM eauHuLe.

5.4 Tlpn TemnepaTypax, paBHbIX WX NpeBblwakwmx Tp uam ecsiv B KOMNOHEHTE BO3HUKAET paguaum-
OHHadA MoN3yyecTb B TeX Cnyyvasx, korga npu akcnnyataumm TBC nmeeT mMecTo ABa v 60siee pexuma Harpy-
XEHUS, OTINYaKLWMXCA NO TeMnepaType WK Harpyske, OCHOBHble pa3mMepbl AO/DKHbI YA0BNETBOPAThL Creny-
HOLLEMY YC/TIOBMIO NPOYHOCTU MO HAKOMNEHHOMY A/IMTE/IbHOMY CTaTUYECKOMY MOBPEXAEHUI0

| <1 (5.3)
7
rae  — NPOAOMKUTENBHOCTL PaboThbl Ha /-M peXUMe HarpyXeHus, c;
[ti — monyckaemMoe BpemMsi HarpyXeHus onpegensieMoe Mo KpUBbIM ANMTENIbHOW NPOYHOCTU, Kak BpPemst
COOTBETCTBYHOLLEE HAMPSKEHUIO PaBHOMY rae o,— o6Lee MemMbpaHHOEe HanpshXeHne B KOM-

NOHEHTE Ha /-Mm pexunme Harpyxesusa, C.

6 Knaccudmkaumsi HanpsHkeHui

6.1 MMpu npoBeAeHMU MNOBEPOYHOrO pacyeTa MCMO/b3yT Cneaylolmne OCHOBHbIE KaTEeropum HanpspKeHWA:

- [T — 06w e membpaHHble HanpPsXXeHNs;

- amL — MeCTHble MeMOPaHHbIE HaNPsHKEHUS;

- Ob— 06LlWKe n3rnbHble HanpsXKeHus;

- obL — mecTHble n3rnbHble HanpsHKEHUS;

- aT— obwme TemnepaTypHble HaNpPsHKEHUS;

- aTL— MecCTHble TemnepaTtypHble HanpsXKeHus;

- 05/— obLwpme HanpshXeHus, Bbi3BaHHble pacnyxaHvem u (Uiv) pagnaymoHHbIM POCTOM;

- 0SWL — MEeCTHble HamnpshKeHUsl, BbI3BaHHbIE pacnyxaHuem u (Wiv) paguaunoHHbIM POCTOM.

JlononHuTenbHbie KaTeropum HanpsHkeHWid, NCNoMNb3yeMble NPy NPOBEAEHUN PacyeToB, BXOAALLMX B CO-
CTaB NMOBEPOYHOro pacyeTa, yKasaHbl HEMNOCPEACTBEHHO B COOTBETCTBYHOLLUX NOApa3fenax HacTosaLWwero ctaH-
napra.

[ns yno6cTBa NpoOBeEAEHUS pacyeToOB HWXKE NPUBEAEHbI NMPUMEPbI pasfesieHns HanpshkeHuli no katero-
puysiM.

6.2 MNpyMepoM HanpsHKeHWU, OTHOCALLMXCS K KaTeropum ob6LMX MeMOpaHHbIX HanpsbkeHwid, SBNSOTCS
cpefHvie HanpshkeHUs pacTskeHus (MNKn oxaTtus) No TONLMHE CTEHKU LUAUHAPUYECKOl 060/104KM, Bbi3biBae-
Mble 4EACTBUEM BHYTPEHHEIO WU HapPYXHOro AaBfieHus, Nnbo 6asiku nof AeCTBMEM OCEBOWN Harpysku.
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6.3 lMpumepamy HanpsXKeHWU, OTHOCALLNXCA K KATEropun MeCTHbIX MeMOpaHHbIX HaNpPsXeHUn ABNSAIOT-
CcA MeMObpaHHble HanpsHKeHus OT MexaHMYeCKMX Harpysok B 30Hax npucoeguHeHus yexna TBC Kk pelueTtkam
TBC.

6.4 TpuMepoM HanpsHXKeHWd, OTHOCALUMXCA K KaTeropmm OOLMX M3rMOHbIX HanpshkKeHwi, ABASKTCA
HanpshkeHus nsruba, Bbi3blBAEMble OEACTBMEM BHELIHUX CU U MOMEHTOB, AENCTBYIOLMX HA KOMMOHEHT B
uesiom.

6.5 MNprmepom HanpskeHWid, OTHOCALLMXCA K KAaTeropuv MEeCTHbIX W3rMOHbIX HanpshkeHui, ABNSTCH
HanpshHkeHuss 13rmba, Bbi3BaHHble AENCTBMEM [aB/eHUs, B 30HaX COEAMHEHUS pPas3INyHbIX KOMMOHEHTOB
(nnacTuH 1 obevaek, peweTtkn TBC ¢ yexnom uam Kkapkacom K T. n.).

6.6 MNpvMepamu HanpsHXKEeHWA, OTHOCALLMXCA K KaTeropuyv O06LmMX TemMnepaTypHbIX HanpsXeHWi,
ABNAIOTCA:

a) HanpshkeHusl, Bbi3blBaeMble OCEBbIM Mepenagom Temnepatyp B obeualike;

6) NuHeliHas 4YacTb HaNPsHXKeHW B 30HAX COeAMHEHUS KOMMOHEHTOB C Pas/INyYHbIMU XECTKOCTAMU;

B) HanpsiXeHus, Bbi3blBaeMble nepenagomMm Temnepatyp no TOJLWMHE MAOCKMUX NIacTWH, Hanpumep pe-
weTtoK TBC.

6.7 MNprymepamu HanpsHXeHW, OTHOCALLMXCSA K KaTeropum MeCTHbIX TeMnepaTypHbIX HanpsXeHWid, sB-
naTCA:

- HaMpsHKeHUs B LEeHTPasbHOM 4acTu OJIMHHbBIX LUWAVHAPUYECcKMX 060/04ek, Bbi3blBaeMble nepenagom
TemnepaTyp Mo TONWMHE CTEHKW, 32 UCKIOUYEHUEM NMHEHON cocTaBnsoLWwei HanpshXXeHuii, ykasaHHoi B ne-
peuncnexHmmn 6) 6.6;

- HanpshkeHus B GUMeTa/IN4eckuX KOMMOHEHTax, Bbl3BaHHble Pa3HOCTbI KO3(PMULMEHTOB NMHENHOrO
pacluMpeHns mMatepuasos.

6.8 lMNprMepamu HanpsHKeHWA, OTHOCSLLMXCS K KATETOPUM MECTHbIX HanpshKeHU B 30HaxX KOHLEeHTpauum
Hanps>KeHU, ABNAITCA HanpshKeHWs B 30HaX OTBEPCTUW, rantenei, pe3bb U T. N. OT TEN/I0BbIX U MexaHuye-
CKUX YCWU/WiA, onpegensiemble C y4eTOM KO3(h(MLUMEHTA KOHLEHTPaLUU HanpsKeHW.

6.9 lMpu npoBefeHUN NMOBEPOYHOrO pacyeTa onpefensoT HanpsHXKeHNsa KakAoW pacyeTHOR rpynnbl kaTe-
ropumn HanpsHXeHW, No KOTOPbIM ONpeaensioT NpUBeAeHHbIE HANPSXEHUS, CONOCTaBAsEMble C COOTBETCTBYIO-
LWMMK O0NYCKaeMbIMU HanpsXXeHUsMU.

6.10 Ha ocHoBaHMM aHanM3a AENCTBYHOLLNX HArpy3oK 1 TeMnepaTypHbIX Nonei cnefgyet BblbpaTb Hau-
6onee HanpsxeHHble 061actu TBC Ana Kaxgoro paccMarpyMBaeMoro pacyeTHoOro ciy4vas.

6.11 Mcnonb3yemble NpU pacyeTax Ha CTaTUYECKYl W LUMKINYECKY NPOYHOCTb TPYMMbl KaTeropuin Ha-
NPSHKEHUIA M MX 0603HAYEHNS MPUMEHUTE/IbHO K pas3/InyHbIM TMnam KOMMOHEHTOB npuBefeHbl B Tabnvue 6.1,
a ona paccumTbiBaeMbIX 30H — B Tabnuue 6.2.

Ta6nuua 6.1 — PacyeTHble rpynrbl KATErOpUiA HaNPsXeHWiA B KOMMOHEHTax

O603HaveHne
Tun pacueTHoli Kateropum HanpspkeHui,
KOMMOHEHTA PacueTHas rpynna kateropuini HanpsKeHuit rpynnol BXOAALLME B flaHHYI0 pacyeTHyto
KaTeropwi rpynny Kateropuii HanpskeHui
HanpsxeHui
MpviBeaeHHOE 06LLee MemBpaHHOe HanpshxeHve )l aT
MpuBeaeHHOEe HanpshkeHue, onpeaenseMoe no cym- ®)2 [aTwwm arJd + ol
Me COCTaBNSOLLMX OBLLMX WM MECTHbIX MeMOpaH-
HbIX 1 OBLLEr0 M3rMOHOTO HaNPSHXKEHWIA
Pa3max npuBefeHHOro HanpshxeHus, onpeaensiemo- (°W [aTwm am]+ cb+obl +
Uexon ro Mo CyMMe COCTaB/ISIHOLLMX OBLUMX WM MECTHbIX £ OSW + CT+ [°KT um
TBC MeMOpaHHbIX, 0BLLEro U MECTHOTO U3TMOHBIX, OBLLMX akmd + kb + trs
' TemnepaTypHbIX, 06LLMe HaMPsSHKEHUS, Bbl3BaHHbIE
peLuetkun pacnyxaHvem
AMNAMTYAA NPUBELEHHOTO HanMpsixeHus1, onpeaense- (aF) [amwmm ani]+ ab+ abl +
Masi Mo CyMMe COCTaB/SAOLLMX OBLLEr0 WM MEeCTHOrO +05W +cswL +CcT+oTL+
MeMOpaHHbIX, 0BLLEro U MECTHOTO U3TMOHBIX, OBLLMX + [okmww o K] + okb+ TS
N MECTHbIX TeMNepaTypHbIX, OBLLUMX 1 MECTHbIX Ha- C YY4ETOM KOHLIEHTpaLmm
NPSHXKEHWI OT pacryXaHusi Y KOMMNEHCALWOHHOMO Ha- HarnpsHKeHns

NPSHKEHWIA C YUETOM KOHLIEHTPALIMM HaMPsHKeHWi



OkKoHuaHne Tabnmupl 6.1

O603HauveHne
Tun pacueTHoli KaTeropum HanpsikeHwii,
KOMAOHEHTA PacueTHas rpynna kateropuii HanpskeHuia rpynnol BXOJsLMe B aHHYIO pacyeTHYyto
KaTeropui rpynny KaTeropuii HanpskeHui
HanpsxeHui
MpriBeaeHHOe obLLee M3rMOHOEe HanpshKeHve H 2 [oT wm om] +ob
PasmMax npuBeAEHHOro HamnpshkeHvst, onpegensiemo- (°W [oTWMQrl+ ob + obL +
r0 M0 CyMMe COCTaB/ISIFOLLMX OBLLEro Win MecTHOro £ asw+ o7+ [kt W
LleHTpasib-  MeMOpaHHbIX, 06LLEro 1 MeCTHOro M3rmbHbIX, OBLLMX okml} + ok + ths
Hble YacTu TemnepaTypHbIX, 0OLLMe HaNPsXXEHWS], BbI3BaHHbIE
MNJIOCKUNX pacnyxaHvem
KOMIOHEH-
TOB AmMNATyZa NpuUBEeAEHHOro HanpshkeHusl, onpeaense- (°ap) [oTWN Qri]+ ob + oL +

MOrO MO CyMME COCTaB/ISIHOLLX OBLLMX WM MECTHbIX
MEMOPAaHHbIX, OOLLMX U MECTHBIX U3rMOHbIX, OBLLMX
1 MECTHbIX TEMMEPATYPHbIX HAMPSDKEHWA C yYETOM

KOHLIEHTpauun HanpshkeHns
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Tabnuua 6.2 — Ipynnbl KaTeropuii HanpsxeHuii B paccumnTbiBaeMbIx 30Hax TBC

PaccuuTbiBaemas
30Ha

LLlecturpaHHas
yacTb yexna
TBC

30Ha coefHe-
HUA pPeLLeToK
¢ yexsiom TBC

Pewetka TBC

Bug HarpyxeHus

OceBas cuna, Becosas Harpyska

OceBas cwia, BECOBas Harpyska, ycums
CO CTOpPOHbI cocenHux TBC

OceBasi cuia, BecoBasi Harpyska, ycunms

CO CTOpOHbI coceaHux TBC, Temnepatyp-

Hblii Nepenag, o A/MHe, HepaBHOMepHoe
pacryxaHue o A/mHe

OceBas cwia, BecoBas Harpyska, ycunus
CO CTOPOHbI coceaHux TBC + Temneparyp-
HbIA Nepenag Mo AMHe, TeMnepaTypHbIii
nepenag rno ToMLyHe, HepaBHOMeEpPHOoe
pacnyxaHue o g/imHe, HepaBHOMepHoe
pacnyxaHue o ToNLwyHe

Mone Temneparyp, YCWus 3arsira,
HepaBHOMEpHOe pacrnyxaHue

MonepeyHas pacnpegeneHHas cuna

OceBas cufia, rose Temneparyp,
HepaBHOMEpPHOE pacryxaHuie

HanpsHKeHUs
PacueTHasn
KaTteropusa onpefensembix HanpsxeHwuidi  rpynna kateropui
HanpsxeHni
O6Lpe MembpaHHble
O6Lye MembpaHHble + obLune (°)2
N3rnbHble
O6Lpe MmembpaHHble + obLume QW
N3rnbHbIe + 06LLMEe TeMnepaTypHble
ObLume MembpaHHbie + o6LLe ap)
TemMnepartypHble + MECTHbIE
TemneparypHble (amnanTyapl)
MecCTHble MEMOpPaHHbIe + MECTHbIE (W
M3rnbHbIe + 06LLWEe TeMnepaTypHble
MeCTHble MEMOpPaHHbIe + MECTHbIE ap)
M3rMGHbIE + 06LLe
TemneparypHble + MeCTHble
HanpsKeHWs1 B 30HaX KOHLIeHTpaLmn
O6Lwpe n3rmbHble (°)2
O6LLme M3rnbHble + 06LLmEe QY
TemneparypHble
O6Lume n3rnbHble + obLume (ap)

TemMneparypHble + MECTHbIE
TemMneparypHble + MECTHbIE
HanpsXXeHna B 30HaxX KOHUEHTpaunn

+0osw+COAL+0T+0TL+

+ [°ka? unm °kMl} + ad + tks
C YH4ETOM KOHLEHTpaLm
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7 Tlopsigok onpeaeneHnsa HanpsXXeHuin

7.1 TpeboBaHMA K NOPSAAKY onpefesieHns HanpsKeHu

7.1.1 Ha ocHoBe aHanM3a YC/0BWI BBOAa B 3KCMyaTauuio peaktopa v akcnayaTaumm TBC gomkHa
6bITb YCTAHOB/IEHA NPOEKTHasA MnocsefoBaTe/lbHOCTb BO BPEMEHU PEXMMOB HarpyxeHus TBC, Bkitouvas pe-
XVUMbl HapyLUEHUS HOPMasbHbIX YC/I0BUIA SKCNyaTauuyi M NPOEKTHbIE aBapuun.

7.1.2 Ana npuvHATOW nocnefoBaTeflbHOCTU PEXMMOB Harpy)XeHWs pacyetamMu B NPeAnosioXeHuu ynpy-
roro noBefeHns1 KOHCTPYKLUMOHHOIO matepuasia onpefensior HanpshKeHHo-AedopMuMpoBaHHOE COCTOSIHUE B
ONacHbIX CEYEHUAX KOMMOHEHTOB.

7.1.3 [lo/mkHO ObITb onpefeneHo aHan3Mpyemoe pacyeTtHoe cedeHue HanpsbkeHuii Crl. CnegyeT npo-
BoauTb CI1 yepes 30Hy, FAe OXMAaeTCs MepBOe MOsIBIEHUE MAacTUyeckux gedopmauuii. Ecnm KOMNOHEHT
npeacTaBnseT coboi LunnHapuyeckyro 060/104Ky, TO cedeHne crnegyeT NpoBOAUTbL NepneHAnKyIspHO K cpe-
OVHHOI noBepxHOCTM 060/104kn. B npoTvBHOM cnydae CI cnegyeT BbiGupaTb nepneHAukyasipHO K O4HOW U3
BHELLHNX NOBEPXHOCTEWN.

7.1.4 HanpshkeHHOe coCcTosHUe B Kaxoi Touke CIl xapaktepusyeTcsl TEH30pPOM HanpshxeHwii {a}.

7.1.5 JedopmunpoBaHHOe COCTOSHUE B kaxxaol Touke CIl xapakrepusyeTcsa TeH30poM gechopmaunii {c}.

7.1.6 Ecnu CI1 nnockoe, TO HanpshKeHHOE COCTOSIHME B KOl TOYKe ceuvyeHus crepyeT npeacrtaButb
KaKk CyMMYy TEH30pOB CpeAHWX, U3MMOHbIX U HENMHERHbIX COCTaBAAWMX HanpskeHuii {aT + ab + an/}. Mpn
3TOM BE/IMUMHBI K U b, XxapakTepusylwmne MembpaHHy0 1 U3rMOHYH COCTaBASKLWME HanPsHKeHUA, SBNAOTCS
NOCTOAHHbLIMU AN Bcex Toyvek CrIl

®(T + b)odh _ Kx + b, (7.1)

rae K b — Ko3(ppuUMEHTbI, XapaKkTepusyoLme N3rnbHy0 U MEMBPAHHYIO COCTaB/ISOLLME;

X — paccTosiHMe OT LeHTpasibHOW OCK, OTHOCUTENBHO KOTOPOI nponcxoaut obwumii nsrné CrT;
a, 3 — WHAEeKChbl, MpUHUMatoLMe 3Ha4YeHus X, ¥ WU Z MpW UCMOSb30BaHWMN OPTOrOHANIbHON CUCTEMBbI
KOOpAuHaT.

TeH30p CpeaHuX HanpsbkeHuii {a T} — TeH30p, KOMMNOHEHTbl KOTOPOro MOCTOSIHHbI W PaBHbI

o7ap=b = A \acrdS’ (72)
S

roe S — nsowagb Crl.
TeH30p M3rMbHbIX HanpsxeHuii {ab} — TEH30p, KOMMOHEHTbl KOTOPOr0O SIMHENHO M3MEHAIOTCH MO ceve-
HWIO U paBHbI

Abegy —4 (7-3)
S

rae | = fx2dS — MoMeHT uHepumm CIT OTHOCUTENBHO LEHTPasibHOl OCK.
S
TeH30p HesMHelHbIX HanpsxeHuii {0V} onpegensaT Kak TEH30pP, KOMMOHEHTbl KOTOPOro paBHbl pa3Ho-
CTW coCTaBnALWMX TeH3opos {a} n{aT + ob}.
7.1.7 B cnyuae CIT npou3BOIbHOIO BUAAa B Ce4YeHUU JOJ/DKEH ObiTb onpegeneH Habop JMN. JIN cnepyet
NPOBOAMTL Yepe3 CTEHKY KOMMOHEeHTa, NepneHAnKYNSpHO K BHYTPEHHEN, BHELUHel v cpeuHHON noBepx-
HOCTW KOMNOHeHTa. Mpumepsbl Bbibopa JIMN npuBegeHbl Ha pucyHke 7.1.

10
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HanpsixeHHoe cocTosiHue {a} B kaxaoii Touke Ha /1IN npeacTaBieHo (CM. PUCYHOK 7.2) Kak CyMMa TeH30-
POB CPEAHMX, U3rMBHbLIX N HEMIMHEHbIX COCTABMANLMX HANPsKeHWid {aT + ab + anf}. MNpyu 3ToM Mem6paHHas
N M3rMbHas COCTaBNALINE HANPSHKEHUI NOCTOSAHHBLI ANA Bcex Touek I

a(T +Bod - Kx + b> (7.4)

rae K 1 b — KO3(h(ULMEHTbI, XapakTepusytolme U3rnbHyo U MemM6paHHylo COCTaBAAIOLME;
X — paccTosiHne OT CPpeANHHOI NOBEPXHOCTM [0 paccmaTpuBaeMoii Toukn Ha M.
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1— KOMNOHEHT TeH30pa Hal'lp;DKeHVlVI; 2— n3rnbHas coctaBnsaoLLast KOMNOHEHTa TeH30pa HaI'IpFI)KeHVII‘/'I; 3— MeMﬁpaHHaﬂ cocTaBnsdwouasn
KOMMOHEeHTa TeH30pa Hal'lpﬂ)KeHI/IVI; 4 — NMHUA NpuBeAeHUA

PucyHOK 7.2 — PazaeneHne HanpshkeHUin Ha CpefHIoto, M3MMGHYI0 U HEMMHEHY0 CoCTaB/soLLmMe

TeH30p cpefHMX HanpsxeHwin {a T} — TeH30p, KOMMNOHEHTbI KOTOPOro MOCTOSIHHbI U PaBHbI

+S/2
ot ap | Gallox, (7.5)

-si2

roe s — TOoNWMHa CTEHKN B MecTe nposegeHus J1T.

TeH30p U3MMBHbLIX HanpshkeHuit {ab} — TEH30p, KOMMOHEHTblI KOTOPOro MIMHENHO M3MeHsIloTCcs Mo ceve-
HUIO U paBHbI

+S/2
12x
ap A j capXdx, (7.6)

-si2

roe X — pacctosiHue oT Touku Ha /1M o Cpe,CI,MHHOVI NOBEPXHOCTH.
Ha BHyTpeHHeVI n Hapy)KHOf/'I NOBEPXHOCTUN CTEHOK N3rnbHble Hanps>keHna npuHnMaroT 3HavyeHuns

6 +§/2
Pz 1 X 7-7)

S -S/2

Cocrasnstoliue TeHzopa {an} cnefyeT BbIMACAATL MO opmMy e

°nlap = aap*“ (alnap + °b ap)' (7'8)
[edopmunpoBaHHoe cocTosiHMe {S} B KaxAoWn Touke, nexatyei Ha JIM, nogo6HO HanpsHXKEHHOMY COCTO-
AHWIO, TakkKe MOXeT OblTb NPeAcTaBNEHO Kak Cymma cpefHuX, U3rMOHbIX U HeNMHEeRHbIX CoCTaBNALWmnX ae-

hopmaumii eTap + ebap + £/ ap. Mpu 3TOM BENNYUHBI, XapaKTepuayowme meMOpaHHy U U3rMbHY0 coCcTaB-
nawwme gedopmanmii NOCTOSIHHbI 41a Bcex Touvek JIM

12
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£(m+0)ap=to +b’ (7.9)
roe K ub — ko3adhpuumeHThl, XxapakTepusyruwie U3rnbHy 1 MemMobpaHHyl0 COCTaBASOLLNE;
X — paccTosiHMe OT CPeANHHOI MOBEPXHOCTN A0 paccMaTpyMBaeMoin TOUKM, nexaulein Ha Jirl.

CpegHve (MeM6paHHble) cocTaBnsolme gedopmalmnii NOCTOAHHbI A5 Bcex Touek /1M 1 paBHbl

N +S/2
eTap =N :—l £a_p/\’ (710)
-si2

rae s — TO/MHA CTEHKM B MecTe npoBedeHust J.
Ha koHuax /1N n3rn6Hble gedpopManm NpUHUMAalT 3HaUYeHUs

6 +sh
ebap = —=2 J eop*
S -si2

KoMNoHEeHTbI TEH30POB HamnpshkeHuii cnepyeT anre6panyecky CyMMUMPOBaThL C Noc/eayowmm onpege-
NIEHNEM CpPefHuX, CPeaHUX M/IC M3rMOHbLIX, CYMMapHbIX (B TOM YMc/ie C Y4eTOM KOHLEeHTpauuu) npuseneH-
HbIX HanpPsHKeHWi B COOTBETCTBYHOLLME MOMEHTbI BPEMEHW B COOTBETCTBUM C ONpPeAensieMoi kaTteropueid nnm
rPynnoi kateropwii HanpshkeHuii ANsa nocnenyloLwen nNpoBepkn NPOYHOCTU MO COOTBETCTBYHOLWMM AONycKae-
MbIM HanpshKeHUsIM.

7.2 PacueT npuBeAeHHbIX HamnpshXeHuii ¢ NCMofIb30BaHUEM TEOPUM MaKCUMasibHbIX
KacaTesibHbIX HanpshkeHuii Tpecka

7.2.1 3HauyeHus rnaBHbIX HanPsHKEHWA ONpeaensoT MO LECTU COCTaB/AKLWNM TEH30pa HanpsKeHWU
{aT+ ob}. Hanbonblemy 3a BCIO NCTOPUIO F/TABHOMY HaMNpPs>KeHWo NpucsavBaloT UHAEKC /, ABYM ApyrvMm npu
TOM e MOMEHTe BpPeMeHW — UHOEKCbl j U K (0- > 0- N ak). CooTBeTCTBYOWME AAHHOMY MOMEHTY BPEMEHU
naowagkm cnegyet cumtatb 3aUMKCUPOBaHHbIMU A5 BCE UCTOPUW HarpyxeHus. s BCex Apyrnx MOMEH-
TOB BPEMEHWN [/1laBHble HanpshKeHWs YC/I0BHO cfiefyeT OTHOCUTL K 3apMKCUPOBAHHbLIM mnaowagkam /,j n K
crefylowmyMm 06pa3oM — 3HAYEHUS TNaBHbIX HANPSHXKEHWA AO0/MKHbI ObiTb, COOTBETCTBEHHO, OTHECEHbI K TEM
naowagkam i,j U K, KoTopble Hak/TOHEHbI K peasibHbIM [NaBHbIM NowWagkam nof HauMeHbLUUM YI/I0M.

7.2.2 Ha Bbl6paHHbIX 3adMKCMPOBAaHHbIX [MaBHbIX Molankax An1s BCeil NPUHATOW nocneposaTesibHO-
CTV PEXUMOB HarpyXeHus onpefenstoT 3aBUCUMOCTU U3MEHEHUA [N1aBHbIX HanpsxeHwuii o,, O oK ANns TeH30-
poB HanpskeHuit {aT+ ab} n{aT+ ab + an}.

Hapsgy ¢ npsAmMbIM METOLO0M pacyeTa € YUeTOM KOHLUEHTpauuu HanpsKeHuin, fOo/MKHbl ObITb paccumTaHbl
3HaAYeHMs1 KOMMOHEHT TeH30pa HanpshxeHuii {(5T + ab + an/} Ha OCHOBaHUN KOMMOHEHT TeH30pa HanpsHXeHWui
{aT + ab} 1 KO3P(PNUNEHTOB KOHLIEHTPALMM HaNpPsHKEHWIA.

7.2.3 3HauyeHus npviBeAEeHHbIX HanpskeHwii (a) onpefensoT AN MOMEHTOB BpeMeHM 2, ..., # ..
tm, B KOTOPbIX yBENNYeHNe/yMmeHblleHne abCoNOTHOIO 3HaYeHUs Nt060ro 13 rnaBHbIX HaNPSXEHNn cMeHsaeTcs
€ro ymeHblleHnem/ysenuueHnem, no oopmynam:

- MeCTHble NpVBefEeHHble HanpsHXKeHus 6e3 yyeTa KOHLEeHTpauuu HanpshkeHui Ans MOMEeHTa BpeMeHu
t, MMa

Hjj=%1~ 4, (7.12)
©ylel = °1,1- ck,f (7.13)
(aw =all~ akl (7.14)

roe (5u, (5u, (K1 — rnaBHble HaNpPsHKeHWa TeH3opa HanpsxeHuii {aT + ob} AN MOMEHTa BpemeHu tit MMa;

- MECTHblE NMPUBELEHHbIE HAMPSHKEHNSA MO YNPYrOMy pacyeTy C Y4eTOM KOHLEHTpauumn HanpshkeHnin ans
MOMeHTa BpemeHn t/, MlMa

)y, =al /- alLjl’
= <-15)
(°1wW =°L ~ CLkf
roe ([, (5yl, BLKk/— rnaBHble HanpskeHUs TeH3opa HanpsxkeHuin {aT + ab + an} Ana MomeHTa BpeMeHu t,

MMa.
13
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[ns HayanbHOro A M KOHEYHoro tm MOMEHTOB BpeMeHU a- = Qy= ck = 0 UM paBHbl MOCTOSAHHbLIM Hanps-
XEHUsIM, Hanpumep, OT Beca Wi MOHTaXXHOMO Hatsra.

Mpumep M3MEHEHUs1 OAHOMO M3 MECTHbIX NPUBEAEHHbIX HAMPSHXKEHU NPUBEAEH HA pPUCYHKe 7.3.

7.2.4 3HaueHne NpuBeeHHOro HanpshkeHust ans onpegenenus (a)lw (a)2 cnefyeT BblUMCASTL No op-
myse

(aDl,2 = rnax(|(crly,max|> |(a);7c,max|]> |(a )/7c,max|)> (7-16)

roe (a),y max, (a)jk max, (a)jk mex — anrebpanyeckn MakcumasibHble MNpUBEAEHHbIE HaNpPsHKeHus ANns  BCel
UCTOPUN U3MEHEHWST NPUBEAEHHbIX HAMpsHKEHUI ONs paccMaTpuBaemMoro

pexuma HarpyxeHus, Mla.
[nsa onpepenexHns (a)lcnenyeT UCNoNb30BaTbh 3aBUCYMOCTb U3MEHEHUS TaBHbIX HanpskKeHuit a-, Oy ak
ONnsA TeH3opa Hanpsxenui {aT}, a gna (a)2— TeH3opa {enl + <&}

*

* MonyumnKbl Mexay HanbobLummm 3HaveHnsmm (oF).

PucyHok 7.3 — I'padvik M3MeHeHVs MeCTHbIX NpUBeAeHHbIX HanpsbkeHuli (al) u (aF)

7.2.5 Pasmax HanpsbkeHunin (g)rv n (2)RK onpeaensitoT ¢ y4eTOM BCER UCTOPUN U3MEHEHUS MPUBEAEH-
HbIX HANPSHKEHWI, KaKk HanbonbLlee 13 creayloLwmnx 3Ha4YeHni

(aymex (a);,mn
(°)rv’'(g)rk = Max( @ yzmex (a)nin’ (7.17)
(a)yATax (aYrgmin

rae (@),ymax, (a)gTax, (a)n,tax m (°)f,mirv (°)ylc,mn> H/c,min — makcumasibHble U MUHUMasIbHble 3HaYeHUsI COOT-
BETCTBYIOLUUX MPUBELEHHbIX HanpsHXeHun ans
BCE NCTOPUM U3MEHEHUSI MPUBEAEHHbIX HaNps-
»XeHu, MMa.

14
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7.3 PacueT npuBeAeHHbIX HanpsHKeHW C UCMNoMb30BaHUEM 3HepreTuyeckoi teopnum Museca
7.3.1 3HaveHne npuBeLEeHHOro HanpshkeHus ana onpegeneHunsa (a)l u (0)2 crnepyeTt BbIYUCAATH MO
dopmyne

(<¥) = -ay)2+(Gx - Gz)2+ (Gy ~Gz f +6(°xy + G\z + Cyz)e (7-18)

[nsa onpegenenns (a)l cnegyeT MCNO/b30BaTb 3aBUCUMOCTb U3MEHEHMS COCTaB/ISANOLMX HaMPSXKEeHWUN
TeH3opa {371}, a Ang (a)2 cnegyeTt UCMNO/b30BaTb 3aBUCMMOCTb M3MEHEHMSA COCTaBASAOLWMX HAMPSXKEHUA TEH-
30pa {51 + ob}.

7.3.2 [nsa onpefeneHnsa 3HavyeHWii pasMaxa MECTHbIX YCMOBHbIX YNPYTMX NPUBEAEHHbIX HanpshKeHWl
cnefyet onpeAensAtb npupaweHns KOMNOHEHT TEH30pOB HanpsxeHuin {aT + ab} U {aT + Oob + asn/} oT Havasb-
HOro COCTOSIHUA A 4O MOMEHTa BPeMeHu t no ghopmynam:

(Aax)f - oxt—oxfl, (AGy)t - Oyt—ayfl,
(A<ayt - qze- GIfi” (A<TXY)f“ “xy? —"xyfi’
(Aayz)f - —ayzfi’ (A<7zx)f " azxf~ °zxfi’ (7-"9)
(Aalx)f = alx, - alLxfl; (AvLy)t=olLyt- aly?;
(AoLz)f = alzt~ alLztV (Aalxy)f = aLxyf“ a/_xyd
(AGLyz)t ~ aLyzt ~ ®Lyzt-\' (AoLzx)f - °Z_zxf —GLzxty

7.3.3 TpupalleHns NpMBeLEHHbIX HaMPsSHXKEHWUA BbIYUCAAIOT NO hopMynam:
/ 2 o]
A(cj) f= " [(Aax)f-(Aay)J + [(Aay)”-(Acfz)f

(7.20)
- -2 v w2 / \2 / vz T)
itaozy. - (A0X),J + s (Actxy)( +(AV ), +(AOxy), J
A(GLt) 42 {A°Lx)t-[A°Ly)J + (A~LYy)f-(AGL2z)f
(7.22)

nrs2
+[(AcrLz)f  (AaLx)f] +8' (AIZxy), +(Acl yz), +(Aalzy), ]

7.3.4 TMocne pacyeta A(af) 4ns HeckonbkMX NocneayoWmnX MOMEHTOB BpEMEHM t>  cnefyeT onpeje-
NATb MOMEHT BpeMeHu th korga 3HaueHune A (af) B nepBblii pas gocturaeTt makcumyma (fo,) = (4o,).,, KoTopomy
cneayeT npuaaBaTth 3HAK «MJIHOC», €C/IN BbINOJIHAETCS YC/10BUE

KeX1- Oxf,) + (°y/- V ,)+ (Or/- 0s,)]20 (7.22)

NN «MUHYC» B MPOTUBHOM cfiyyae, U (OUKCUPYIOTCA 3HAYEHUs COCTaBASAOLWMUX HaNPsHKeHWl B 3TOT MOMEHT
BPeEMeHU 0X,, ayf, 0zf, xxyt, Xyzf, xzx,, KOTOpble AO/MKHbI CTAHOBUTLCA HaYyasibHbIMW B C/IefYIOWEM MOAyLUuKIIe.

MpuBefeHHbIe HanNpsXXeHUs B MOMeHT BpeMeHu f1 npuHumatotca pasHbiMu (0,)., = (Jo,).,.

7.3.5 Pacuet no 7.3.2, 7.3.3 nNpoBOAAT A8 NOCAeAylLEero nameHeHma Harpysok (t > ~) n onpepge-
NAT MOMEHT BpemeHu t2, Mpy KOTOPOM AOCTUraeTcs MakCUMyM MpupawleHus NpuBEeAEHHbIX HanpshkeHui
(Jo,)., = (840,)2. BHoeb criegyeT doukcmpoBatb 3HauveHus (axf, o ,, ozf, xxyf, X ,, Xzx,), _,2> KOTopble Ans cnegpy-
oLWero nosayuukna cnefyet cuntartb HavyanbHbIMU. Pasmaxy npvBefeHHbIX HanpshkeHuii (Ao,)2 cnegyeT npu-
JaBaTb 3HaK, MPOTMBOMOAOXHbI 3HaKy (Jo,).,.

MpuBeAeHHOE HanpshkeHne B MOMEHT BPEMEHN t2 O/MKHO 6biTb paBHo (0,)2 = (0,)., + (A0,)2.

AHanornyHbIM obpasom no 7.3.2, 7.3.3 NPOBOAAT pacyeT 4/ BCEN NCTOPUN Harpy>XEHNsT KOMMOHEHTA, U

B pe3y/sibTaTe A0/DKHA 6biTb MOJSTlyYeHa 3aBUCMMOCTb MPUBEAEHHbLIX HanpshkeHuii (a) unm (gl ) or Bpemenn gns
BCEI NCTOPUM HarpyXeHusl.
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7.3.6 Pasmax HanpskeHuii (0)RV unmn (g)rk Ao/mkeH 6biTb onpefeneH no rpaduky M3MeHeHwli npree-
OEHHbIX HanpshkeHun (a) gnsi BCeli NCTOPUM M3MEHEHUST HanpshkeHuii no hopmyne

(°W  (°)rk = (°)max" Hran, <7-23)
rge (o)max, (a)mn— anrebpavyeckym MakcumasbHble W, COOTBETCTBEHHO, MUHUMasIbHble MNPUBEAEHHbIE Ha-
NPSKEHUS ANS BCE UCTOPUU U3MEHEHUS HANPSHKEHWIA.

7.3.7 Tlo paccuMTaHHbIM 3HAYEHUAM MNPUBELEHHbIX HanpshkeHnin (oL) onpenensioT 3HaYeHUss MEeCTHbIX
YCNOBHbIX YNPYrux npvBefeHHbIX HanpshkeHuii (0F) ¢ yueToM BO3MOXHOI NONpaBKy Ha ynpyronnactuyeckoe
AedopmupoBaHne KOHCTPYKLUMOHHOIO maTepuasia B COOTBETCTBUM C TpeboBaHWAMU 7.4 C y4eTOM TOro, 4YTO
paccmaTpuBaeTcs OAVH €AUHCTBEHHbI rpadmk nameHeHus (oF).

7.4 OnpegeneHne MeCTHbIX YCMOBHbIX YNPYINX NpUBeAeHHbIX HanpshKeHUA yNpoLeHHbIM
YNpyronaacTMYeckKUM pacyeTom

7.4.1 3HauyeHus1 MECTHbIX YCMOBHbIX YNPYrMX NPUBEAEHHbIX HanpshkeHuin (0F) onpefensioT B 30HE KOH-
LEeHTpauMm HanpshkeHWn Ha ocHoBe 3HadeHuii (gl ) (MHaekcwl A jk v ki 3geck v ganee gns KpaTKoCTM onyLye-
Hbl), C y4ETOM BO3MOXHOI MOMNPaBKM Ha ynpyronnactuyeckoe aeopmupoBaHne KOHCTPYKLMOHHOIO mMatepu-
ana. Yyet nnactmyeckmx fedopmanuii BbIMOSHSAT C MOMOLLbIO YNPOLLEHHOro yNpyroniacTM4yeckoro pacyera
no 7.4.2.

7.4.2 YNpOLEHHbIA ynpyronnacTMYeckuin pacyeT cnegyeT NPpoOBOANTb B COOTBETCTBUM C TPeOGOBaHNSAMMU
HaCTOALWEro nyHKTa.

[MonpaBKy Ha naacTu4yeckoe TeyeHue KOHCTPYKUMOHHOrO Marepuana npoBOAAT C UCMO/b30BaHMeM na-
pameTpoB CTENEHHOW annpokcumaummn auarpaMmbl PacTAXEHMS KOHCTPYKUMOHHOrO maTepuana. Auarpamma
pacTsHXKeHUsI KOHCTPYKLUMOHHOIO Matepuana Ao/hkHa 6biTb annpoKcUMMpoBaHa B BUae

r-em, ecnm g<e.
a= /W (7.24)
Rpe , ecnn £>fe
vee J
roe Rpe npegen NponopunoHanbHOCTH;

R aedopMauns, cCooTBeTCTBYIOWAsA nNpegeny nponopLMoHasbHOCTK.

MokasaTtesib YNPOYHEHUSI V U Rpe credyeT BblUMCAATL MO hopMyiam:

073-g 1+14-10-2 ZT RR'
,2
v=m P (7.25)
23 Ig- 100
o 22007
2-10-3 +/?p02/E 7
1
1-v
Rpo,2
Rje = PO, (7.26)

(2 wl0_3 mET+ 5Ap02)’

Ecnm B paccmaTpuBaeMOil 30He pacrosiokeH CBApHOIl LIOB, TO 3HaYeHust RMe 1V A0/MKHbI 6bITb NpU-
HATbI MUHUMa/IbHLIMU 13 3HAYEHWI AN MeTanna LWBa U OCHOBHOTO MeTassa.

Mpy nepemMeHHOW B TeuyeHve MoMyuukia TemnepaTtype BbluMCieHue 3HauyeHuii Rjfe v v npoBoguTtcs
LN MaKCUMasibHOM M MUHMMasIbHOW TemMnepaTyp Mofyuukia no COOTBETCTBYIOLIMM 3HauyeHusaMm Ripo”. R,

ZT, ET. PacueTHoe 3HayeHue Rpe cregyeT npuHMMAaTh paBHbIM MNOJlYCYMME COOTBETCTBYHOLMX 3HAYEHWUI
4N MakCUMasibHOW 1M MUHMMasIbHOW TemnepaTtyp nosyuukna. PacyeTHOe 3HauyeHue v cfiegyeT npuHUMaThb
paBHbIM MUHUMAJIbHOMY 13 €r0 3HAUYeHWii B HTEpBasie TeMnepartyp nosyumkia. JonyckaeTcsi UCNo/b30BaHne
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B KayeCcTBe pacyeTHbIX 3Ha4yeHUin Rie M v, COOTBETCTBYHLLIME MakCUManbHOW Temnepartype nonayuukna, a
TakKxe npuHMUMaThL v =0 Npu yC/I0BUKN UCMO/Ib30BaHWA B KaUecTBe pacyeTHOro 3HayeHns Ribe nn6o nonycymmbl
npegenoB Tekyyect Rpo2 MPY MakcMManbHOlW U MUHMMAbHOM TeMnepaTtypax nosyuuknia, nméo 3HayeHus

"p0,2 Npu MakcUManbHOI Temnepartype Nonyuukia.

Mpu TemnepaType, paBHON WK Bblle TemnepaTtypbl Tt, 3HaueHMe Rfe onpefesnsitoT Mo W3OXPOHHOA
KpuBOIi fedhopMMpoBaHMs 3a BPEMSI HarpyXXeHusi KOMNOHEHTa B TEYEHME paccMaTpUBaemMoro nonyuukna.

OMTeNnbLHOCTb NOMyLMKNa paBHa BPeMEHW U3MEHEHUST HANPSHKEHUI OT MUHUMAasIbHOTO (MaKCUMasibHOro)
[0 MakcuManbHOro (MUHMMAasIbHOMO) 3HauveHusi. Mpu pacyeTe HanpsHKeHWd B Mpouecce nycka, Bbixoda Ha
pexuM nocne Kakoro-nnéo nepexofHoro pexuma v paboTbl Ha CTaUMOHApPHOM pexuMe [0 crefylolero
MepexofiHOro pexuma npu TemnepaTypax Bbille TemnepaTypbl Tt HEO6XOAUMO YUWUTbIBATL CPedHEee Bpems
paboThbl Ha CTALMOHAPHOM PEXUME MEXAY COOTBETCTBYIOLMMU MEPEXOAHBLIMU PEXMMAMU.

Mpu TeMnepatype, NpeBbillaloLLei TemnepaTypy Tp nokasaTesb yNpoUYHeHuss onpeaensioT no dpopmyne

)

ig
Rp0,21,
v = O (7.27)
(er]
ye0.2ly
roedpo”, — npegen TeKy4ecTu W HanpsbkeHve, COOTBETCTBYOLee ynpyronaactnyeckon aecopmauun

€T, NpYHMMaeMble MO N30XPOHHON KpMBOI AedopMMpoBaHuA ANa AUTENbHOCTU 1 TeMne-
patypbl T nonyuukna;

eof — pedhopmaums, cooTBeTCTBYOWAs npegesny tekyvyectn Rhozt™

eT— pgedopmauus, cooTBeTcTByowas o7 (He meHee 2 %).

MocTpoeHMe N30XPOHHbIX KPUBLIX MOM3Y4eCcTU ANS 3afaHHol TemnepaTypbl U 4/IMTENBHOCTU NONyUUKIa
crefyeT NPOBOANTL C NMOMOLLbI 3aBUCUMOCTEN, NMPUBEAEHHbIX B JOKYMEHTax, NepeyncneHHbIx B 4.6.

AnutensHOCTb NoAyumkia Ao/mKHa ObiTb paBHa BPEMEHW WU3MEHEHWUS HampshKeHWA OT MUHMMasbHOro/
MaKCMMasIbHOTO [0 MakCMMaslbHOTO/MUHUMASIbHOTO 3HauveHusi. [pu pacyeTe HampshkeHuin B npouecce
nycka, BbIXOAA Ha PEXWUM MNoc/ie Kakoro-iMbo nepexofHoro pexmuma M paboTbl Ha CTaLMOHAPHOM pexunme
[0 cnefyowero nepexofHoro pexvMa npu Temnepatypax paBHbIX U Bbilwe Tt, cnefyeT yuuTbiBaTb cpefHee
Bpemsi paboTbl HA CTALMOHAPHOM peXVMe MexAy COOTBETCTBYIOLWMMMN NEPEXOAHbIMU PeXrMamMiu.

Fpadnkn M3MeHeHus HanpshkeHuii (aF) cTposAT nyTem nocriefoBaTesfibHON 06pabOTKM Touek rpadu-
koB (alL) pna momeHTOB BpemeHun L, t2, ..., /, ..., tm. Mpn aTOoM cnepyeT Ucnonb3oBaTb BCNOMOratesibHble
napameTpbl by X, a Takke xapakTepHble 3Ha4YeHUsi MOMEHTOB BpemeHu th u tb, nopsAoK onpeaeneHnss KoTo-
pbIX MpuBeAeH Hwke. O6Las nocnefoBaTelbHOCTb PacyeToOB AO/KHA ObiTh CreayoLlas:

a) B Hauyase pacyeTta nonaratwT: th=tb=L, L =12, £=X=1, (oL)h=(aFh=(aL)b=(aF)b=0;

6) B cnyyae ecnv BenuunHa (<z.)//"pe He BbIXOAWUT 3a rpaHuubl oTpeska [X, X - 2sign(A.)], 4To cooT-
BETCTBYET ynpyroMy AeOpM1MPOBaHNIO B NOYLIMKIE HATPYXEHUS, NPUHUMAOT

o) =10 /-0 b + (ap)k- (7.28)

Mpn BbIxoge BenuuuHbl (<T/_)//"pe 3a rpaHuubl oTpeska [A, X - 2sign(A.)] npoucxoauT ynpyronaacTtuye-
cKoe gedpopMmupoBaHue, 4511 KOToporo HanpsxeHne (oF)yonpenenawT no opmyne

N

(CFY = sign[(o], - (a ),] (fipe)w Y- (alh] 2+-2-[\RE  +@FVT. (7.29)

Mpy aTOM, B Cnlyyae ecnu BbIX0[, NPOU30LLEesT CO CTOPOHbI TPAaHUYHOIo 3HaYeHus X- 2sign(A,), a B npeapbl-
Aylive MOMEHTbl BPeMeHM XOTS Obl pa3s yxe BO3HMKaNo ynpyronnactuyeckoe gedopmmposaHve, To cnegyet
npuHumatb £ =2 n th = th. Ecnm Bbixof npon3oLlesn Co CTOPOHbI TPAaHUYHOIo 3HaYeHns X U ecriv paHblue HK
pa3y He BO3HWK/I0 ynpyronjiactunyeckoro 4edopMmnpoBaHmns, T0 B MOMEHT BpeMeHu th, cooTBeTcTByOLWNE eMy
HanpsxeHuns (oL)p n (cF)b, a Takke 3HauyeHuWs napameTtpa £ cnefyeT ocTaBnATb 6e3 U3MeHeHus (T. e. Temu,
KOTOPbLIMW OHW C/IOXWUUCH Ha NpefLlecTBYOLWMX aTanax pacyeTa).
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PacueT no dpopmyne (7.29) gonyckaetcs NpUMeHsTb TOMbKO 4151 30Hbl KOHLLEHTPALMU HanpsXXeHnin npu
BbINO/IHEHWM CMeAyioLLero yc/1oBus

<2Rpe- (7.30)

[ns npounx cnydaes npu onpegenexHunn (gf)jBMecTo npumeHeHns copmynel (7.29) cnegyet NnpoBoAUTb
MOMHBIA YNPYronnacTUYecknini pacyeT KOMNOHEHTa;
B) nocne onpegenenus (aF)/ npu ynpyronnactnyeckom gecdopmupoBaHum no dopmyne (7.29) man no
AaHHbIM YNpYronaacTUyeckoro pacyeta, npuHMMatoT gnsa tb=/1
\"
k= 0 7 sign(aF),; (7.31)
Re

ecnu tj < tm, To cnepyeTt NepeTu K pacCMOTPEHUIO CreAyLero MoMeHTa BpeMeHun fA+1l B cOOTBETCTBUM C
nopsiAKoOM, M3NOXEHHbIM B NepeyncneHnsx 6) B) 7.4.2.

Mpwn tj = tm pacyeT HanpskeHuii (OF)/ 3aBepLualoT.

Ons yno6cteBa pacuyeToB fonyckaeTcs pasbueHne Ha 6710ku rpadmkoB uaMeHeHUs HanpskeHwii (al).
MpuMep Nogo6HOro pa3dbueHns nokasaH Ha pUCyHke 7.3.

Ecnv npu pacyete (aF) w onpegeneHun rpaduka ero uaMeHeHuUss MCMNob3yeTcsa XOTA Obl OAuH
pa3 copmyna (7.31), To cnefgyeT paccMOTpeTb nocnefoBaTeslbHO [Ba OAMHAKOBbIX 6/10Ka U3MEHEHWSs
HanpsbkeHuin (oL) (cm. npumep Ha pucyHke 7.3). B aToM c/yyae ynucno nosyumknoB (LUKIOB) KaXKaoro Tuna
Mexay abconTHO HanbonbwmMn 3HavyeHnsamm (cL)/b npMHMMAalOT paBHbIM OXMAaemMoMy Mpu aKcnayaTauum
yncny 6710KOB HarpyXeHus 3a BblYeTOM 1, UNCNO OCTasibHbIX paBHO 1.

7.5 OnpepgeneHne MeCTHbIX YC/IOBHbIX YNPYrnx NpUBeAEHHbIX HanpshKeHi ¢ MCNoNb30BaHUEM
3(OPEKTUBHOIO KO3hPULUMEHTA KOHLUEHTPALUN HANPSHKEHWN

MecTHble YCNOBHble ynpyrue npusefeHHble HanpskeHusa (aF) npy ucnonb3oBaHun ahPEKTUBHOTO KO-
appmuymenTa koHueHTpaunn Kef BblumcnaoT no dpopmysne

(°f)i o /1 -(<*1)/i] + (af )j (7.32)

nnn no dopmyne

(<*F)I=Ke Ne )I-Ne )ti + (<*P)h' (7-33)

DhhekTuBHbI KOIPDULUNEHT KOHUEHTpauun Kef MeCTHbIX NpuBEAEHHbLIX HaNpPshKeHWi onpeaenseTcs
no pesynbTaTam UCNbITaHW Ha yCTanocTb.

FeomeTpusi, COCTOSIHUE MOBEPXHOCTW, HOMUHASIbHbIE HANPSXKEHUS U rpagueHTbl MECTHbIX HanpshKeHui
B 30HE KOHLleHTpauuMmn UCnbITbiBAEMOro KOMMNOHEHTa, MoAenun unyu obpasua, nx marepuasn u tTepMmoobpaboTka,
YC/IOBUS Harpy>XeHUs 1 KOHTaKT C TeN/I0HOCUTE/IEM A0/KHbI COOTBETCTBOBATH KOMMNOHEHTY, A5 060CHOBaHUSA
MPOYHOCTU KOTOPOro onpegenserca aeKTUBHbIA KO3PULMEHT KOHLEHTpauUnN.

MpumeHeHnne Kef npu pacyete MeECTHbIX NPUBEAEHHbIX HAMPSHXKEHUA [OMKHO 6biTb COrNacoBaHO CO
Ccnoco6om 06paboTky IKCNepUMeHTasIbHbIX AaHHbIX MPY ero onpeaeneHun.

B pacuete npu (oalL)< RPO2 achdeKkTUBHbIN KOIMPULUNEHT KOHLEHTPALUN HAMPSXKEHUIA BbIYNCAAIOT MO
dopmyne

Kef=~+qg(Ka- n (7.34)
roe g — ko3 MUMEHT YyBCTBUTENbHOCTU KOHCTPYKUMOHHOIO Martepuana K KOHUEHTpauuu HanpshKeHwui
q<]).
Ecnn (aalL) = K(Q{aa)>R li, T0 KO3adhmUMeEHT q BbIUNCASAIOT N0 hopmyne
A=so+ Q° a)'R-1 (7.35)
RI02- «-1L
a ecnn (craf )= K0O(aa) < TO ( npuvHMMaeTcsl paBHbiM d0, rae q0 — KO3 PUUMEHT UYYBCTBUTENBHOCTH

mMaTtepuana K KOHUEeHTpaLuu HanpshKeHui, onpeaeneHHblii Npyu amnauTyge MeCTHbIX HanpshKeHwid, paBHOM
npegeny BbIHOCAMBOCT R ™ 1 BbliGMpaemblii B COOTBETCTBUM C Tabnuuein 7.1.
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Ta6nuua 7.1 — 3HaueHust KoadpduLMEHTa YyBCTBUTENIbHOCTM A0

"pO,2IRm % 30Ha KOHLEeHTpauuy HanpsKeHudi B KOMMNOHEHTax

04 0,9

0,6 0,95 Yrnosovi nepexod npu paguyce ckpyrieduns ot 10 ao 40 Mv

0,8 10

04 0,7

0,6 0,8 CKpyrneHust B BepLUMHAX MasoB 1 OMOPHbIX OypTOB Npy paguyce ckpyrieHns ot 4 Ao 10 vm

0,8 0,9

MpnmeyaHne — lMpy NPOMEXYTOYHOM 3HaYeHUM Fpo,2 3HaueHve g0 onpegenseTca MyTem JIMHERHON WH-
TepnonALmn.

7.6 ®OpMUpPOBaHME pPacUETHbIX UUK/IOB U3MEHEHUS HAMPSHXKEHUI ANA pacyeTa Ha LUKINYECKYHO
NPOYHOCTb

7.6.1 Ecnu npvBefeHHble MECTHble YC/IOBHble YNpyrue HanpshkKeHusi onpefensiiucb ¢ npuMeHeHneMm
TEopUM HanMbOoMbLUUX KacaTesflbHbIX HanpshxkeHuii Tpecka, TO hopMMpPOBaHUE pPaCUYETHbIX LUKIOB U3MEHEHUS
HanpsHKeHUn ANa pacyeTa Ha LMKIMYECKYH MPOYHOCTb AO/HKHO NPOBOAUTLCS B NOPSAKE, U3MI0XKEHHOM B 7.6.2.

7.6.2 To Tpem rpadmkaM MeCTHbIX NPUBEAEHHbIX HAMPsSHXKEHUA AO0MKHO ObiTb OnpefeseHo Hawbob-
Wwee no abCcoNOTHOMY 3HAYEHMID YC/IOBHOE yMnpyroe HanpshkeHue (oF)mex onsi Bcero npouecca U3MeHeHus
HanpsHKeHWNA.

dopmMupoBaHMe pacyeTHbIX LUKI0B UM NOYLMKIOB HaNPsKEHWI BbINOJIHAKOT HA OCHOBE MOJIHOW UCTO-
pun HarpyxeHus 3a nepvopg oT t/ go tm. MNpu 3TOM KaxApblli pa3 nNpu BblAeNIEHUN OYepeaHOro nonyuukna w3
y4yacTKOB Tpex rpadMkoB M3MeHeHus HanpsbkeHuin (ofy, (o4”, (o L gomkHa 6bITb MosyvyeHa Hambonbluas
BO3MOXHas aMnMTyaa MECTHOrO MPUBEAEHHOT0 HanpshkeHus.

[na cdopmMupoBaHma pacyeTHbIX LUUKNoB (NOMYLMKIOB) HanpshkeHuii Kaxabii us rpadgukoB (o[, (a L,
{cPF)jk BO BpemMeHHOM Amana3oHe OT tj 40 tmAo/mKeH BbiTb 3aMKHYT, TO €CTb B HEM AO/DKHbl COBNagartb Havasb-
HOe (B MOMEHT BPEMEHMN U KOHEYHOEe (B MOMEHT BpEMEeHN tm) 3HaYeHNss HanpshXeHuii. B NnpoTMBHOM ciy4vae
rpacoukn cnefyeTt UCKYCCTBEHHO 3aMKHYTb, BBEAA B HUX COOTBETCTBYHLINE (OUKTUMBHbIE YYaCTKN U3MEHEHUS
HanpsHXeHUi B MHTEpBasie BPEMEHN OT tm A0 HEKOTOPOro (PUKTMBHOIO 3HauveHus h

3TN (PUKTMBHbIE YYaCTKM WCTOPUM Harpy>XeHUsi BHOCAT AOMOMHUTE/IbHOE YCTa/I0CTHOE MOBPEXAEHNue,
yTO AenaeT NocneayloLlyr OLEHKY LMKINYECKON MPOYHOCTM KOHCEpBATMBHOW. lMpyv HEOBXOAUMOCTU pesyib-
TaT pacyeTa JO/MKEH ObiTb YTOUHEH MyTEM BblUMTAHUS Be/MYWHbI NOBPEXAEHUS OT (DUKTUBHbLIX Y4acTKOB U3
CYMMAapHOro yCTasioCTHOIO MOBPEeXAeHus.

B npouecce hopMMpoBaHUS pacyeTHbIX LUKI0B NpeAnosiaratT, YTO KaxAabli U3 Tpex rpadMkoB MHOMO-
KpaTHO OCBeLLalT NMOTOKOM CBETa, JIy4u KOTOPOro Hamnpas/ieHbl BAOSb FOPWU30HTaNIbHON ocu BpemeHu. Oc-
BelLLleHUs ABNAAOTCA NnapHbiMWU. [py NepBOM OCBELLEHWUM W3 KaXKAOolW napbl paccMaTpuBaloT TOMIbKO BO3pac-
Tawllme, a npM BTOPOM — TOJbKO y6biBaKOLME y4yacTKu, COeAUHSIOWMNE cocefHMe foKasibHble MakCUMYMbl
N MUHUMYMbI. TIpYHUMAOT, YTO CBET He MPOXOAMT CKBO3b paccMarpuBaeMble yvacTku rpacdmkoB (Bo3pac-
Tawue Mbo y6biBalLNE), BCNEACTBUE YEr0 Ha KaxAoM rpadiuke npu Kax[oM OCBeLleHUn obpasyeTcs
BEpPTUKa/IbHOE MSITHO TEHW.

Mopaaok (hopMMPOBaHNSA PacUETHbIX LUKIOB CAeAyHLLNIA:

a) BbINOJIHAKT NEepBbIA 3Tan OCHOBHOrO MapHOrO OCBELLEHWS: Ha BCeX Tpex rpadiukax A0/MKHblI ObiTb
OCBelleHbl Bo3pacTawllme yyacTkn. O6pasoBaBlUMecs Ha Tpex rpadmkax naTHa TeHW cpaBHMBAKT MO Be-
nnunHe. Ecnu npyv 04HOM OCBELLEHUN Ha KaKoM-nMb6o rpadmke o6pas3oBasioch ABa UM 6osblue MATEH, TO B
CpaBHEHUN Kaxaoe MATHO AO/HKHO yyacTBOBaTb HE3aBMCMMO. 3 BCcex NATEH TeHW, 06pa3oBaBLUNXCS Ha Tpex
rpacdmkax, cnefyet BblouMpaTb NATHO MaKCUMasibHOro pasmepa. Ecnv Heckonbko NATEH MMET OAWHAaKOBbIi
pa3mep, TO cnegyeT BblGUpaTh TO, Y KOTOPOro BEPXHAS rpaHuLa pacrnofioxeHa Bbille;

6) No BbIGPAHHOMY NATHY TEHW YOPMUPYIOT pacyeTHbIl BO3pacTaloLuiA NONyLMKA HanpskeHuii cneay-
IOWYM 06pa3oM: ero MUHUMasIbHOE M MakCUMaslbHOe 3HA4YeHWs1 OO/DKHbI ObiTb NPUHATLI PaBHbIMKU, COOTBET-
CTBEHHO, HWXHEl 1 BepxHeli rpaHuLam BblGpaHHOrO MATHa;

B) Ha rpadvke, Ha KOTOpOM 6bis1 cchopMupoBaH 3TOT BO3pacTatowmii NOAYLMKA, BbINOAHSAT BTOPOWA
3Tan OCHOBHOrO MApHOro0 OCBELLEeHUA: ocBellalT ybbiBatouwine ydyactku. ObpasoBaBLLieecs npu 3TOM MATHO
TEHW AO/DKHO COBMajaTb C MATHOM OT BO3pACTAalLLUX YYaCTKOB M Ha TeX Xe npuHuunax hopMmnpyoT pacueT-
Hblii yObIBAKOLLNIA NOMYLMKI.
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CchopMumpoBaHHble Takum 06pa3oM pacyeTHble BO3pacTalowWmnii U yobiBaoW Wi NOAyLMKAbI UMET oau-
HakoBble MWHVMasbHble W MakCMMasbHble 3HayeHus. Takne NoNyuuknbl crefyeT HasbliBaTb NapHbIMKU pac-
YyeTHbIMU nonyumknamu. MNMapHble pacyeTHble NOAYUMKIbI MOTYT 6biTb 06beAUHEHbI B OAWH PacyeTHbIl LUK/,

r) mocne TOro, Kak BbINO/IHEHO OCHOBHOE MapHOEe OCBELLeHME UM CROPMUPOBAHbLI MapHble pacyeTHble
nonyuuKbl HanpsxeHwid, rpadpukm (ody, (cF)k, (@RI fomkHbl 6bITb ANS AanbHedwero aHanmMsa npeobpaso-
BaHbl cneaylLwmmMm o6pa3oMm:

- Ha rpadmke (aF)y, Ha KOTOpoM OblM CcPOpPMUPOBaHbI OYepesHble MapHble pacyeTHble MNOAYLMKIIbI,
yAanaT Te y4yacTku, TeHb OT KOTOPbIX BOL/IA B BbIOpaHHbIe NATHA TEHU ANS 3TUX NONYLUKIOB;

- Ha OBYX ocTasbHbIX rpadmkax (oFM( u (aF)jk yactu, pacnonoXeHHble B TeX Xe WHTepBasiax Bpeme-
HW, YTO U yAaneHHble yyacTku nepBoro rpadunka, nogsepralT AONOAHUTE/IbHOMY NapHOMY ocBelleHuno. Mpn
3TOM OCTa/IbHblEe YacTy 3TUX ABYX rpadvkoB cnefyeT UrHOpMpoBaTb. Ha KaxaoM u3 AByx rpacmkoB cpaBHU-
BalOT MATHA TEHM OT BO3pacTaloLMX U yObIBaLWMX yYacTKoB. Ecnm 3T nsiTHa coBnafalT MOMHOCTbIO WK
Kakoli-nmbo cBoei 061acTblo, TO YaCTV BO3pacTaloLWmxX 1 ybbiBaWMX y4acTKOB paccMaTpuBaeMoro rpagouka,
co3paBsLune 3Ty 06uly0 06nacTe TeHu, yaansawT. Eciv coBnagarowmx obnacreil TeHM 06pa3oBasiocb HECKOSb-
KO, TO y[ansioT TONIbKO Te OCBELLEHHble yYacTku, pasmep 06/1acTu TeHM OT KOTOpbIX 6oNblie, a npyu pasBeH-
CTBE — Y KOTOpbIX 06/1aCTb TEHW pa3MeLleHa BblLUE;

A) npouecc hopMnpoBaHusa LMKI0B (MOAYLMKIOB) NOBTOPSAIOT MO nepeyncnenHnsm a) — r) 7.6.2 oo tex
nop, Noka He OKaXyTCs yAaneHHbIMU BCe yyacTKu paccmaTpuBaeMmbiX rpacukos.

7.6.3 dopmMMnpoBaHMe pacUeTHbIX LMKI0B HaNpsHKeHW No pesy/bTataM pacyeTa C MPUMEHEHUEM 3Hep-
reTuyeckoli Teopun Museca NpoBoAUTCA MO OAHOMY rpaduky nsmeHeHus (OF) B nocnefoBaTesibHOCTU, M3M10-
XEHHOI B 7.6.2, 3a UCKNIOYEHNEM nepeyncreHns r) 7.6.2.

KaxxabliA ©3 chOpMUMPOBAaHHbLIX pacyeTHbIX LMKA0B (MONYLMKIOB) HaNpsbkeHWiA ANs1 BbIMOSIHEHUS MOc/e-
Jylolero pacuyeta Ha LMKINYECKYHO MPOYHOCTb COMPOBOXAAKT MHOpMaLmein 06 akcnayaTaumoHHbIX yCo-
BUSIX (Temnepartype, napameTpax cpefbl 1 (Il0eHCe HENTPOHOB, AIUTENBHOCTN peanu3aunn), COOTBETCTBY-
IOLWMX BCEM TEM YacTAM rpacmkoB HanpsHKeHU, U3 KOTOPbIX OH BGbl/l COCTaB/EH.

8 PacueTt Ha cTaTn4yecKkyro NMpPOYHOCTb

8.1 PacueT Ha cTaTM4YecKylo NPoYHOCTb 6e3 yyeTa Mos3ydecTu

8.1.1 PacueT Ha CTaTW4YecKyt NPOYHOCTb BbINOMHAETCHA N0 HOMWHAMIbHBIM [0MNyCKaeMbiM HanpshXeHu-
AM, onpeaeneHHbIM 6e3 yyeTa yBenuueHnsa npegena TeKy4ecT U BPEMEHHOIO0 CONPOTUB/IEHMA NOA AENCTBU-
emM 06/1y4yeHus.

8.1.2 Tlpu pacyeTe Ha CTaTUYECKYH MPOYHOCTb CnegyeT NPoBEPATb BbIMNOIHEHME YC/IOBUA MPOYHOCTU
NPUMEHUTENbHO K pacyeTHbIM Harpyskam 1 KO BCEM pacyeTHbIM pexuMam 3a UCKIHYeHNneM BUOPAaLNOHHBIX U
AMHaMnyeckux Harpysok (Bkiwuyas ceicMuyeckue).

8.1.3 3HauyeHusa NpuUBEAEHHbIX HaNPSHKEHWU pacyeTHbIX TPYNN KaTeropuin HanpsxeHuii, onpegeneHHble
npy pacyeTe Ha CTATUYECKyld MNPOYHOCTb KOMMOHEHTAa, He [O/MKHbl MPEBbIWaTb 3HAYEeHWUl, yKa3aHHbIX B
Tabnmuax 8.1 u 8.2. 3Ha4YeHUA HOMUHa/IbHbIX OONYyCKaeMbIX HanpskeHuin [a] u [a]w cnegyeT onpegensTb
B COOTBETCTBUU C yKasaHusMu pasgena 5.

Ta6nuua 81 — [onyckaemble HANPSHKEHWS 411 KOMMOHEHTOB, 3a MCK/IOYeHMeM GOTOB U LLNUIEK

PeXIM HarpyxeHs )i (P2 @w> (°)rk
HY3 o] 1.3[0] min| 2 'S -A- Rjo2. 2R;0J
HHYS 1.2[] 1.6[0] —
YMA 1.4[0] 1.8[0] —
Tabnunuya 8.2— [jonyckaemble HanpshkeHuss gns 60/1TOB Y LWNneK
PEXVIM HarpyeHust @)i (°hw (4v

HY3 1,3[a]w 1.7Ww
HHY3 1.2[a], 1,6[a]w 2,0[o]lw
YMNA 1.4[olw 1.8M* 2A[clw
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8.1.4 CpefHue HanpsxeHus CMATUA He AO0/DKHbI npeBbiwaTh 155A702- Ecnv paccTosiHMe oT Kpas 30Hb!
NPUAOXKEHNS Harpy3kum A0 CBOOOAHOV KPOMKM NpeBblllaeT pasMepbl 30Hbl, Ha KOTOPOW AelCTBYyeT Harpyska,
JonyckaeMble HanpsXXeHWs cnepyet yBenmuntb Ha 25 %.

8.1.5 CpepgHue kacatesibHble HanpshKeHUs cpesa, Bbl3BaHHble AEliCTBMEM MEexXaHWYEeCKMX Harpy3ok Ha

KOMMOHEHT 3a MUCKoYeHneM pesbObl, He A0/MKHbI npeBbiwaTh 0,5[a] (B pe3bbax — npu HYS 0,25Rp02> MPA

HHY3 0,30f?Jo,2. npnYMNA 0,35Rp02).

8.1.6 Tpu rugpaBANyecknx UCMbITaHUAX NPUBEAEHHbIE 06LLMe MeMBPaHHble HanpsHXXeHUs B KOMMOHEH-
Tax He AosxHbl npesbiwaTh \,35[a]Th, a npuBeAeHHbIE HaNPsXeHUsa, onpenesieHHbIe No CymMam COCTaB/is-
FOLWMX OBLMX WM MECTHbIX MEMOPAaHHbLIX MU 0BLMX M3TMOHLIX HanpshxeHuii, — 1,7[a]Th. HanpshkeHns amw B

6onTax n Wnuibkax He A0J/HKHbI npesbiwaTts 0,7Rpo2-

8.1.7 Tpun oueHKe CTaTMyecKoi MPOYHOCTW MO pasMaxam HanpsbkeHuin (a)RV mMakcumasnbHble Y MUHM-
MasibHble abCoNOTHbIe 3HAYEHUS MPUBELEHHbIX HaMPsSHXKEHWA, BXOAALWMX B onpedesieHne 3TOW kaTeropuu, He
OO/KHBI npesblwaTb R,

8.1.8 BbinosHeHne TpeboBaHuii Tabnauubl 8.1 no rpynne kateropuii HanpsbkeHuin (a)RV n Tpebosa-
Hua 8.1.7 Qo/XHO ObITb o6ecrneyveHo. B Tex cnydasx, korga 3to TpeboBaHue He obecneyeHo, JonyckaeTcs
OTCTynneHne oT 3TuX TpeboBaHWi (N0 COrnacoBaHMIO C KOHCTPYKTOPCKON (NPOEKTHOI) opraHusaumeit) npu
YC/TIOBUW, YTO BO3MOXHOE MNpKU 3KCrayaTauumn uckaxeHne opmbl KOHCTPYKLMK, CBA3AHHOE C HEBbLINOJSIHEHNEM
BbllLieyKka3aHHbIX TpeboBaHWiA, He NOBANAIOT HA HOPMasbHYI 3KCNyaTauuio akTMBHON 30HbI, OpraHoB ynpas-
neHusa 1 3awutbl (He 6yaeT HapylleHuli TepMeTUYHOCTU Pas3INYHbIX COeAMHEHWA, OTCYTCTBUIA 3aKNUHUBaHWIA
NOABWXHbIX YCTPOCTB, HEAOMYCTUMbIX UCKaXKEHUA MPOXOAHbIX CevyeHwli, onpefensiolwmx pacxos TennoHo-
cUTens U ABMXEHWE MUCNONHUTESbHbLIX U pabounx opraHoB CUCTEMbI YNpaBfeHNs U 3awuTbl, HEAOMYCTUMbIX
aedopmanmii CONpsHKEHHbIX AgeTanei u T. n.).

8.2 PacueT Ha A/IUTe/IbHYI0 CTaTUUYECKYH MPOYHOCTb

8.2.1 PacueT Ha A/IMTeNbHYI0 CTATUUYECKYI0 MPOYHOCTb AO/KEH NPOBOAUTLCS A1t KOMMNOHEHTOB B 30HAX

c TeMnepatypoii Ttu Bbille U (UIM) B 30HAX, IAe KOMMNOHEHT paboTaeT B YC/TOBUSX PaAnaLMOHHON Non3yyecTu.
Mpy NoBepoYHOM pacyeTe Ha A/IMTENbHYI0 CTaTUYecKylo MPOYHOCTL cieayeT paccMaTpuBaTh BCE aKCMyaTa-
LIMOHHbIE PEXUMbI, MPOXOAALME NpU TeMNepaTypax paBHbIX WK Bbie Tt U (Mnn) paboTalolmX B YC0BUSX
pagualuoHHoli nonsydecTy, BkaoYas HHY3. YcnoBus nNpoYyHOCTU KOMMOHEHTOB NpuBefeHbl B Tabnuue 8.3.

Ta6nuua 8.3 — YcnoBusi NPOYHOCTM KOMIMOHEHTOB MPY PacueTe Ha J/IUTENbHYI0 CTaTUYeckyto NPOYHOCTb

PacueTHasa rpynna kaTeropuin HanpsxkeHui
Tun KOMMNOHeHTa

(o)! (h2 {8)RVum (0)RK (@3w @Yw
CWUMOBble KOMMOHEHTI el K*H K; Hf
(onopHble peLueTku, e K t <K N . .
yexnibl TBC U T. .) < y A-<1 [XLIJA -
Z Kt[q
KomneHcmpytoLye . oK b B B _
yCTpoiicTBa <
[MM/
< AH>», [*7M *
BO/TbI 1 LMK — — K f ok f
< yA-<1 yn-<1
[aM< [w,
8.2.2 KOMMOHEHT, paccuMTbiBaeMblil Ha 4/IMTE/IbHYI0 CTATUYECKYI0 NPOYHOCTb, [O/KEH Y0BNETBOPAThL

YCNOBUAM, NPUHUMAEMbIM MPU pacyeTe Ha CTaTUYecKyl NPOYHOCTb BO BCEM AMana3oHe TeMrepaTtyp Huxe u
Bbilwe Tt.
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8.2.3 MpuBeaeHHblE HanpsxeHus rpynn kateropuii (a)2 n (U)RVNPA pacyeTe Ha A/IMTENbHYO cTatuye-
CKYI0 MPOYHOCTb [O/HKHbI YAOBNETBOPATL C/EAYIOLNM YCNOBUAM:
()2 <KAaal; (8.1)
(a)RV<KIl[o], (8.2)

roe [a] — HOMMHasIbHOE [onyckaemoe HanpshXeHue, Bbluncasgemoe no gopmyne

M =-1§-; (8.3)

Kt— koatbhnuymeHT npuBegeHns HanpskeHus (a)2 K MemMbpaHHbIM, KOTOPbIA OnpegenseTcs B 30HaX MeM-
O6paHHbIX WM MECTHbIX MEMOPaHHbIX HaMpPsHXKeHWA No hopmynam

Kt=1,25-0,26%. wm (8.4)
N

Kt = 1,25- 0,25 (V;\TL , (8.5)

K't KoadhpmumneHT npusegeHnsa HanpsxkeHns (0)RV, {o)r k k MeM6paHHbIM, KOTOPbI onpegenseTcs B 30HaX
MeMOpaHHbIX WM MECTHbIX MeMBPaHHbLIX HanpshkeHuii No dopmynam

K| =1,75-0,25:4- nwm (8.6)
K\ =1,75-0,25 ("W (8.7)
N

Mpegen onuTenbHOW NpoyHocTM Rmt npu onpegenexnuu [a] cnedyeT BbiGUpaTh A1 CyMMapHOW Anu-
TE/ILHOCTU HarpyXeHusi pacCMaTpMBaeMbIMK HaNPsHKEHWSIMW NPV COOTBETCTBYIOLWEN TemnepaTtype.

Mpu pacyeTe Ha ANUTE/bHYIO CTaTUYeCKyld NPOYHOCTb TBC A0/MKHbI GbiTb MCMO/b30BaHbI MUHUMATb-
Hble 3HAYeHUs] MexXaHWYeCcKUX CBOWCTB KOHCTPYKLMOHHbLIX MaTepuasioB, KoTopble cnedyeT NpUHMMATb C yue-
TOM B/IUSIHUSI 06yYEHUS U TEMNIOHOCUTENS.

Ecnu cpok cnyx6bl koMnoHeHTa TBC Bk/toYaeT fABa WM Gonee pexunmMa HarpyXeHusi, oT/iMyatoLxcs
Mo NpuBeLEeHHOMY HanpsKEHWIo, Ao3e 06/yYeHus WM TemMnepatype, TO AO/HKHO BbINOJSIHSATLCS YC/I0BME MO
HaKOM/IEHHOMY A/INTESNIbHOMY CTATUYECKOMY NMOBPEXAEHNIO

k &
V-Y<1, (8.8)

rMm /
roe tj — Bpemsl HarpyXeHusi paccMaTpyvBaeMblM MPUBEAEHHBIM HAMPSHKEHWEM B TEUEHUE [-T0 pexuma npu

Temnepatype Tj 3a Becb nepuoj 3kKcrnjyatauuu [cnefyeT YyUnTbiBaTb TOJSIbKO BPEMSI HarpyXeHus
npy TemnepaTypax MeTannia pasHbIX U Bbiwe Tt u (Unu) Bpems paboTbl B YCNOBUAX pajuaLloHHON
nonsyyectu];

[t — monyckaemoe BpeMs HarpyxeHus, onpegensemoe no popmynam Ans 3Ha4YEHU AANTENbHOW Npou-
HOCTW, COOTBETCTBYylOLLee TeMmnepartype Tj, 4o3e 06/yyYeHnst 1 NpYBeAEHHOMY HanpsHKEHUIO Ha /-M
pexume, YMHOXEHHOMY:

- ANA HanpskeHuin kateropun (a)2/ Ha MHoxuTenb 1,5/Kt\
- onsa HanpsbkeHuin (c)RVj Ha MHOXuTenb 1,5K't\
/ — uncno pexvMoB HarpyXeHusi, oT/IMHaKLUXCa TemMnepaTypoil 7), 4030/ 06/yuYeHUss unm NpuBeLeH-
HbIM HanNpPsHXeHNEM.
HanpsixeHns rpynn kateropuii (0)3lv n (0)4lv B 601Tax nam WNunbKkax AO/MKHbI YAOBETBOPSATL Cneayto-
MM YCNIOBUSAM:
(a)an,<1,8[o]"; (8.9)
(a)4n/<2,7 [a]wf, (8.10)
roe [a]”— HOMWHa/IbHOE [onyckaemoe HanpshkeHue, Bbluncisemoe no opmyne

(8.11)
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Ecnn cpok cnyx6bl TBC BkIOYaeT ABa WM 60/1ee PEXMMOB Harpy>XXeHusl, OT/IMYarLWmxca no Hanps-
XEHWIo, fo3e 06/yvyeHns unu Temnepartype, TO AO/KHO BbINOAHATLCA YC0BME NPOYHOCTU MO HAKOM/IEHHOMY
ONNTEeNbHOMY CTaTUyecKoMy MOBpeXAeHuo, npuseneHHoe B 8.2.3, npu 3TOM:

- tj— Bpems HarpyxeHus 6onTa unn WNUIbKM paccMaTpuBaemMbiM NpuBefeHHbIM HanpshxeHnem [(a)3h,
(2)4J B TeueHue /-ro pexuma npu TemnepaType -1 cOOTBETCTBYIOLLEN A03e 06/1y4eHNs 3a BeCb Nepuos 3KC-
nayaraumm (cnepyeT yuyuTbiBaTb TOSIbKO BPEMSA HArpyXeHus npu Temnepatypax metasisia paBHbIX U Bblle Tt
n (MNKn) B KOMMNOHEHTaX, paboTarLWmx B YCN0BUAX pagnaLMoOHHON NoA3y4vyectu);

- [t — ponyckaemoe BpeMmsi HarpyxeHusi, onpegensiemoe no hopmynam AN 3HAYEHUR O/MTeNbHOM
NMPOYHOCTW, COOTBETCTBYHOLLEN TeMnepaType 7}u NpUBELEHHOMY HaMNPSHXKEHUIO Ha /-M pexrnMe, YMHOXEHHOMY:

-ONSA HanpshkeHwit Kkateropuii (a)3wdHa MHOXMTENb 1,65;

- NS HanpshkeHusa kateropun (0)4wj Ha MHOXMTenb 1,1.

8.24 CpefiHee kacaTeNlbHOe HamnpshKeHue B LUNOHKax, WTugTax U T. N., BbiI3BaHHOE AeliCTBMEM Cpes3bl-
BaKOLUX YCUANA OT MEXaHUYECKMX U KOMMEHCALMOHHbIX Harpy3ok, AeNCTBYOWMX HA KOMMNOHEHT, HE AO/HKHO
npesbiwatb 0,5[0] (419 WNOHOK, WTUGTOB U T. N.), rAe HOMUHa/IbHbIE AONYyCKaeMble HanpshkeHus [a] onpege-
NAT cornacHo 8.2.3.

9 PacueT Ha yCTOMUYMBOCTb

9.1 O6wme NoMIoXeHN pacyeTa Ha yCTOMUMBOCTb

9.1.1 PacueT Ha ycToinunBocTb TBC gonyckaeTcs BbINOMHATb aHA/IMTUYECKUMM, INGO YNC/IEHHLIMU Me-
Togamu (Hanpumep, MeTO4OM KOHEUYHbIX 3/IEMEHTOB) C Leflblo onpeAeneHns BO3MOXHOCTU NOTepu yCTonum-
BocTu TBC B uenom, nmb6o noTepu yCTONYMBOCTU OTAESbHbIX KOMMOHEHTOB.

9.1.2 Tpu npoBegeHUN pacyeTa KOMMNOHEHTOB Ha YCTOMUYMBOCTb AONYCKAETCS ONpeaensTb KpUTUYECKme
3Ha4YeHUsa Harpysku B COOTBETCTBUM CO C/IeAYHOLWUMUN MOSIOXEHUAMM:

- TOJILLMHBbI CTEHOK KOMIMOHEHTA Mpu pacyeTe cnegyet NpUHUMAaTb paBHbIMU (S - C);

- HOC B KOMNOHEHTE AO0/HKHO ObITb ONpeaesneHo Npu AEeNCTBUM BCEX PaCUETHbIX Harpys3ok,;

- pelleHneM NuHenHon 3agaum yctoiumsoctn (buckling) uncneHHbIM METOAOM AO/MKHO ObITh onpeaene-
HO KpUTUYECKOE 3HauyeHue Harpysku Fkr Bbi3biBalllee MOTEPH YCTONYMBOCTMU.

YCTOWUYMBOCTb KOMMNOHEHTa obecneyeHa, eciv BbINOSIHEHO YCOBMe

(9.1)

roe F — pacueTHasi Harpyska;
Fkr — kpuTuyeckas Harpyska;

2 o
Mkr= — koapPuMUMEHT 3anaca yCTON4YMBOCTY;

4 — nonpaBoYHbIii KO3(hDULMEHT, onpeaesiieMblil Ha OCHOBE COOTBETCTBUS PAacCUMTbIBAEMOro KOM-
NMOHEHTa TUNOBbLIM C/ly4asiM NGO IKCNEPUMEHTANbHO.

[na sbluncneHnsa nocnegyet NPpUHNMaTbL HaUMeEHbLLEe 3HayYeHue

9.1.3 JonyckaeTcs pacyeT Ha YCTONYMBOCTb TUMOBbIX KOMMNOHEHTOB NpoBoAnTb no MOCT P 59115.9—2021
(nogpasgen 9.2).

9.1.4 Tpun pacyeTe Ha YCTONYMBOCTb AO/DKHO y4mTbiBaTbCcA hopmomnsmeHeHme TBC.

9.2 PacueT Ha YCTONYMBOCTb B YC/IOBMAX NON3Yy4eCcTn

9.2.1 PacyeT Ha YyCTOWYMBOCTb B YC/IOBMAX MOM3Y4YecTu crnepyet NpoBOAUTb A1S KOMMOHEHTOB, TEM-
nepaTtypa KoTopbIX paBHa unu npesbiwaeT Tt u (1K) paboTarlmx B YC/I0BUAX pajualOHHON NON3y4ecTu.

9.2.2 PacueT Ha yCTONYMBOCTb B YC/IOBMUSX MON3YYECTU 3aknNioyaeTcs B onpefesieHny [0nyckaemoro
BpeMeHU paboTbl Npu AEeNCTBMU HA pacCcUuUTbiBaeMblli KOMNOHEHT 3aaHHbIX HAPY>KHOTO AaBJ/IeHUA N CXKXUMalo-
LUMX Harpy3oK unv B onpegeneHnn fonyckaeMblxX Harpy3ok Ans 3afaHHoro BpemeHn pabotel TBC B yC/10BMAX
nos3yyecTu.

9.2.3 Tpu pacuyeTax cregyeT MCNoMb30BaTh PYHKLUMIO YCTAHOBMBLLEWCA NON3YYECTU, UMEKLLYH BUSA

e= + Aant + Bk<5it, (9.2)
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roe e — pedopmauus;

a — pacyeTHoe HanpsxeHue, Mlla,;

A — koahhmumMeHT TemnepaTypHoil nonsy4vectu, (1/MMa)nec-1;

B — KoathhmumeHT pagnaumoHHoii nonsyyectu, (1/MMa) mc-1;

n — nokasartesib No3y4yecTu;

a- — VHTEHCMBHOCTb HanpshkeHuin, MMa;

K — CKOpOCTb Habopa noBpexpjatolleli A03bl, CHa/C;

t — Bpewms, C.

9.2.4 Ha ocHOBe yKa3aHHOW 3aBUCMMOCTU MeXAy e 1 a onpefensanTcsa 3HavyeHuss B n a1 no kpuBbIM nos-

3y4ecTn KOHKpeTHoro marepuasna TBC (cm. 4.6).

9.2.5 Pacuet npumeHum npu akr < Rp02-

9.2.6 PacueT Ha YyCTONYMBOCTb MMafdkuX ANHHbLIX LUANHOAPUYECKNX 3/IEMEHTOB, HaXOAALWMXCA nog Aeit-
CTBMEM HAPYXXHOTO AaBMEHUs, B YC/I0BUAX MOA3YyYEeCTU credyeT NpoBOAUTb B COOTBETCTBMM C TPEOOBaHUSAMMU
HaCTOALWEero nyHKTa.

9.2.6.1 ®dopmynbl (9.4)—(9.7) cnegyeT NPUMEHATb NPV BbINOJIHEHUN CNELYIOWEro yc/10Bus

0,005 <-=- <0,2. (9.3)

9.2.6.2 PacueTHblii CpOK CNyx6bl crnegyeTt BblYMCAATL NO hopmyne

2cr
&Kr
&Kr

M=— (9.4)
3 2 nE7(Nlan +Blcal)

9.2.6.3 KpuTtnueckoe HanpshkeHue crnegyet BblUUCAATE Mo hopmysie

s-cC
okr =11E 3 (9.5)

v

roe £— nonpasouHbIli KO3(PPULMEHT, onpeaensiemMblil U3 yc/1oBuUs

A 2
\ =Tbl 07 - R, _
LA o (9.6)

9.2.6.4 PacueTHoe HanpshkeHue crieflyeT BblUUCAATL Mo dhopmMyne

a= 2(s-c) ©.7)
9.2.7 PacueT Ha ycTOMUYMBOCTb rNagkux LINHAPUYECKUX 060/104EK, HAarpyXXeHHbIX OCEBbIM CXaTueM, B
YC/IOBMAX NOM3YYecTu cnefyeT NnpoBoAMTL B COOTBETCTBUM C TPEOGOBaAHUAMU AAHHOIO NyHKTA.
9.2.7.1 ®opmynbl (9.9)—(9.18) cnenyeT NPUMEHATb MPU BbINOSHEHWUM CNeayoLWwero ycnosus
0,005 <——<0,2. .
Dm (9.8)
9.2.7.2 PacuyeTHOe 0CeBOe HanpskeHue crieflyeT BblYMCAATL Mo hopmyne
F
a=
nDm(s-c)' (9.9)
9.2.7.3 PacueTHblil CpoK CNyX6bl cnefyeT BblYMCAATh Kak HaMeHbLlee U3 ABYX 3HAYEHUNA:
- (S~0O[1~20/fe GT1)] N1+ (BR/AN)(2 p)+L 1 (9.10)

Lj 2n[Aan+Bk")An(n-"OT (BnjAn)(210)n~

24



FOCT P 71788—2024

A2 Gkr2 [1—20/("2 °kr2)}

(9.11)
2n_1Er (\an+B/co,)
rae  — MOonpaBOYHbIA KOIMPULMNEHT, BbIYNCSEMbIA U3 YCIOBUS
. Rp0.2 9.12
5 =min®'7 TIXTY ~  gor ©12)
W KpUTMYECKOE HanpshkeHue, Bblumcasemoe no opmyne
T Dn \2
CIAN=1.2E1 (9.13)
Mn
4 =1,0, ecnn 06a KoOHUA LMINHAPUYECKO 060M0UKM LIApPHUPHO ONepTbl;
) = 0,5, ecnn o6a koHUa 060/104KM XECTKO 3a4esiaHbl;
1 = 0,7, ecnm oAVH KOHeL, 060/104KM LIAPHUPHO ONEPT, a APYroii XecTKo 3ajenaH;
— nonpaBoYHbIli KO3hhMLMEHT, onpeaenseTcsa u3 ycioBus
= min|o,25; P02 (9.14)
1 1+ A2 Gkr2
2 KpUTMUYECKOE HanpshkeHue, onpegensieTca no dopmyne
T S-C
a2 =E p, (9.15)
A. KoadhpuumeHT, onpepenseTtcs no gopmyne
An = 0,5>/34, (9.16)
Bn — koaghdmuymeHT, onpegensietca no oopmyne
Bmn2 3
BM = N+l (9.17)
n+)~2~
KoadhpuumneHT, onpegensietcsa no opmyne
2-10-4D,
n =i (9.18)
B — koadhdpumuymeHT nonsyyectu, cm. 9.2.4, (1/MMa)ne-c-1;
n — nokasaTtenb nossyyectu, cm. 9.2.4;
Am3 — cnegyeT onpeAensiTb No rpaduky Ha pucyHke 9.1 B 3aBMCMMOCTM OT M.
9.2.8 YCTOUMBOCTbL KOMMOHEHTA CrieAyeT cuMTatb 06eCneyYeHHON, ecnv BbINOHAETCS YC/I0BUE
(9.19)

2 4 6 8 10 12 14 n
PucyHok 9.1 — padomk gnst onpepenenns A3
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10 PacueT Ha UMK/IMYECKYHO NMPOYHOCTb

10.1 PacuyeT Ha UMK/IMYECKYI0 MPOYHOCTb MpU OTCYTCTBUM MOM3YyUecTu

10.1.1 PacyeT Ha UMKINYECKYI NPOYHOCTb MPU OTCYTCTBMU NON3YYeCcTV MPOBOAAT ANSA KOMMNOHEHTOB,
Temneparypa KoTopblX He npesblliaeT Tt W B KOTOPbIX OTCYTCTBYET paAmaLMoHHas nonsyyecTb.

10.1.2 lpu pacyeTe Ha LMKIMYECKYHD MNPOYHOCTb credyeT MCMo/ib30BaTb MWHWMa/lbHble 3Ha4YeHUs
KpaTKOBPEMEHHbIX MEeXaHWYEeCKMX XapakTepmcTUK maTteprana C y4eTOM BO3AENCTBMA 3KCMyaTalMOHHbIX
(hakTopoB.

10.1.3 OnpepgeneHve gonyckaemMoro ymcna LMKI0B Mo 3afaHHbIM aMnanTygam YCNOBHbIX YNPYrux Ha-
NPSHKEHUIA WU AOMYCKAaEMbIX aMMINTYA YC/IOBHbIX YNPYIMX HANPSHXXEHUA ANS 3a4aHHOT0 Yncna LMKI0B AOJTK-
HO 6bITb NpoBeAeHo no gpopmynam (10.1) n (10.2), cBA3bIBAOLWMUM AOMYyCKaeMble aMNANTYAbl YC/TOBHbIX YMPY-
TMX HanpshkKeHuii 1 gonyckaemble YyMcna UuKIoB.

10.1.4 AmnauTyga akcnayartalMOHHOIo YC/MIOBHOIO YMNPYroro HanpsbkeHus He AO/DKHa npeBblwaTb A0-
nyckaemyw amnantyny HanpsbkeHus [(oaF)], nonyyaemyto ana 3agaHHoro umcna uuknos N. Ecniv 3apaHa
amMnnTya yCNoBHOIO YNpyroro Hanps»xeHus, To aKcnyaraumoHHoe Yucno unkios N He f0/HKHO npeBbllatb
Jonyckaemoro unicna uuknos [J10.

Ecnn npouecc HarpyXeHusi cOCTOUT M3 psifa LMKIOB, XapakTepusyemblX amnanTyaammy HanpshKeHui
(oap), n COOTBETCTBYHOLNMU Yucnamu LUKNoB JV; TO LO/HKHO BbINOJIHATLCA YCNOBME MPOYHOCTM MO HaKOMeH-
HOMY YCTasIoOCTHOMY NoBpexaeHuto cornacHo 10.1.13.

10.1.5 [onyckaemas aMniuTyfa YC/IOBHOTO YNpyroro HanpskeHus [(oaF)] nnn gonyckaemoe 4ymcio um-
knos [JVO] npu [JV0] < 1012 paBHbl MUHMMAJIBHOMY 3HA4YeHUIO U3 ABYX, onpegensembix no gpopmynam (10.1) un
(10.2):

Erer RI-R 38 10.1
O3p]
(A4nw[NO] f  (4%[NO])’
I R1-R Ixi
0 af] =e P2 (10.2)

"a(4[1/0]T  no (4[WO])

rae n , NN — KoaddpuUMEeHTbI 3anaca NPOYHOCTM MO HAMPSHKEHUSIM W MO YNAC/TY LMK/IOB;
T, Te — XapakTepuCTUKN KOHCTPYKLMOHHOMO mMaTepvana;

R7 — xapakTepuctuka NpoYyHOCTU, MPUHUMaEMasi paBHO

RT=R7 (1 + 1,4 « 10“2Zr); (10.3)
— XapakKTepuctuka njaaCtn4yHocTu, 3aBucdllad oT 3Ha4YeHud z&, onpepgendemMasa no qoopmyne
100
T
e 1,15 . 10.4
C lpiloo_ Z J 1 ( )

Mpu MCNONb30BAHUN MUHMMASbHBIX 3HAYEHW OTHOCUTEIBHOTO MOMEPEYHOTo cyxeHusa Z7, npn ZT< 50 %
cnepyet npuHumatb ZT=ZT. NMpn ZT> 50 % cnepyet npuHumatb ZC- 50 %.

[NokasaTenu cteneHn W 1 T e U nNpegen BbIHOC/NBOCTH cnenyet npuHMMartb no Ta6n|/|u,e 10.1.

Ta6nuua 10.1— 3HaueHus npefena BbIHOC/MBOCTY R\ 1 nokasateneii cteneHn mvime

O603HaveHne RmM <700 MMa 700 <RM< 1200 MMa
S+ OARMM (054- 2m
m 05 0,36 + 2 « HO"4/?"
me 0,132lg -5IL(I +1,4-10“227)
Lr-iv ]
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10.1.6 3HaueHuda xapaktepucTuk ET, ZT, Rin Ana HEM30TEPMUYECKOTO LMKNa criegyeT NpuHMMaTb Hau-
MEeHbLUUMKM B MHTepBasie pabounx Temneparyp umkna. KoadpuumeHt 3anaca Npo4HOCTN Mo HanpsxeHusam 10
cnefyet NpUHUMaThb paBHbIM 2, a rno uucay umknos nN pasHbim 10.

Mpn pacuyeTe pe3b60BbLIX YYACTKOB LWIMNWEK U BONTOB C UCMNOJb30BAHWEM YNPOLLEHHOr0 ynpyronsiacTu-
yeckoro pacyeta no 7.4, cnegyet npyHUMaTh KoadduumeHTol 3anaca na= 1,5 n nN = 3. MNMpn ncnonb3osaHum
kKoachchmumneHToB Kef, onpegeneHHbix no 7.5, cnepgyet npuHumMatb na= 1,5 u Jig, = 5.

10.1.7 Odonyckaemyl amMnanTyay HanpsbkeHwii Ans cBapHOro coeguHeHus [aaF]|s cnepyeT BblUUCNATb
no dpopmyne

= osK fl.

roe [aaF] — ponyckaemas amnauTyga YCNOBHbIX YNPYrux HanpskeHuin, onpegensemas no cpopmynam (10.1)
1 (10.2) gna OCHOBHOrO mMaTtepuasia npu 3afaHHOM 4Yuc/ie LWK/IOB;

db — koathhmumeHT, 3aBuCAWMI OT BuAa CBapku CBapMBaeMbIX MaTepuasioB M TepmMoobpaboTku
nocne ceapkm (ps< L

3HaueHuns (ps npuBefeHbl B Tabnumuyax 10.2 n 10.3. Mpu OTCYTCTBMM HEOOGXOAMMbIX OAaHHbIX B Tabnu-
pax 10.2 n 10.3 3HaueHune dbgonyckaetca npuHuMaTb pasHbiM 0,5.

10.1.8 B Tex cny4vasix, korga HM3KO4YacCTOTHblE LUKINYECKUE HAMNpPSXeHUs, CBA3aHHble C MyckoMm, ocTa-
HOBOM, U3MEHEHNEM MOLLHOCTU, cpabaTbiBaHWEM aBapuiAHON 3allWTbl UK APYTMMU 3aliMTamMmu, CONpoBOXAa-
FOTCA Ha/IOXXEHUEM BbICOKOYACTOTHbLIX HAMPSXKEHWUA, HanpuMep, Bbi3BaHHbLIX BMbpaumeit, nynbcaunein Temne-
paTyp Npu nepemellnBaHUM MOTOKOB TEMJIOHOCUTENS C Pa3/INYHON TeMMNepaTypoi, pacyeT Ha LUKIMYECKYHD
NMPOYHOCTb NPOBOAAT C YY4ETOM BbICOKOYACTOTHOIO HAaMNPsXEHUs.

10.1.9 WcxogHble faHHble O BbICOKOYACTOTHOM HarpyxeHun (amnnutyga (<ra), uvactorta f), cnegyert no-
nyyaTb NyTeM aHa/M3a pe3ynbTaToB U3MepeHui npu akcnayataumm TBC unm nytem ux pacueta.

10.1.10 CouyeTaHUss HM3KOYACTOTHOIO UMKIMYECKOTO HanpshkeHws ¢ amnauTygoi (oaF) n yactotoin fQ
M HaNOXEHHOTO BbICOKOYACTOTHOTO HAaMpPsHKEHUs1 C aMnIMTyaoin (oa} v yacToTol f BbI3bIBAET CHMXEHME [0-
NnycKaemoro 4mcria UUKI0B HM3KOYacTOTHOro HanpsbkeHusa ot [JVO] go [JV], koTopoe crefyeT onpefenatb no

gopmyne

p=1M, (H0.6)

rae X — Ko3(PUUNEHT CHMKEHNUSA AO/ITOBEYHOCTU MPY HAJIOXKEHMU BbICOKOYACTOTHBIX LMK/I0B, UCMOJIb3YEMbIX
npu onpegeneHnn nNoBpexaeHns at.
ONs UMKNa HU3KOYaCTOTHOrO HanpshkeHusi /-ro Tuna noBpexaeHve a2 crneayeT onpeaensts no dopmyne

(a:;?),:xl Noli (10.7)

KoadpthULMEHT X HE3AaBUCUMO OT CTEMEHW KOHLEHTpauuy HanpshKeHWil, 0CTaTOUYHbIX HANPSHKEeHW, Mak-
CUMa/IbHOTO HaMpPsHKeHWs UMK, 3HAYEHUS] HOMUHA/LHBIX HamnpshkeHuid 1 TemnepaTypbl B npegenax go Tt
cnenyeT onpefensTe No popmyne

X= (10.8)
\ foJ

roe fO = U(f<, +t2) — vacToTa uUMKNa HUM3KOYACTOTHbIX HaMPSHKEHWIA, onpegensemas 6e3 yyeta nepuoga Bpe-
MEHU, B TEYEHNE KOTOPOro MPOUCXOAUT HasIOXKEHUE BbICOKOYACTOTHbIX HAMPSHKEHUA Ha
NOCTOSIHHbIE HanpshkeHust (CM. pucyHok 10.1);

(aa) — amnnuTyaa NpuBEAEHHbIX HAMPSXXEHUIA HM3KOYACTOTHOTO LMKIa 6e3 yuyeTa KOHUeHTpa-
UuM HanpsKeHui;

1 — KO3(hMUMEHT, 3aBUCALLNIA OT KOHCTPYKLMOHHOIO Matepuana, npuHMMaemsblii no Tabam-
ue 10.4.
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Tab6nuuya 10.2— 3HayeHus KoahmuMEHTA CHUKEHWST LIMKIMYECKOW MPOYHOCTM CBapHbIX COEANHEHWA db

OCHOBHOW meTann MeTopa ceapku CBapouHblii MaTepuan Bug Tepmoo6paboTkm nocne ceapku 8

Cran PyuHas AnekTpoA, Mapky JA-395/9 Be3 TepmMoo6paboTki 1,0

aycTeHmATHOo cBapka anekTpogbl Mapok SA-400-10Y, OTnyck 08
xnacea DA-898/21 B, 2MO-8

Ta6nvnuya 10.3 — 3HaueHNst KO3ULMEHTA CHIKEHWSI LMKIIMUECKOW NPOYHOCTM CBApHbIX COeAVHEHMI qB

@5 1/19 CBAPHOrO COeAUHEeHus
OCHOBHOI maTepuan (cTasb)

nocsne oTnycka 6e3 oTnycKa
BbicokoxpomucTad, Riin < 380 Mla 0,75 0,75
BbicokoxpomucTad, 380 < Riin <520 MlMa 0,70 0,65
Bbicokoxpomuctasd, 520 < Riin <700 MMa 0,60 0,50
AyCTeHUTHas 0,70 0,60
Ta6nunya 10.4 — 3HaueHns koaddomupmeHTa L
Bunf, KOHCTPYKLMOHHOTO MaTepuana BbICOKOXPOMUCTbIE CTASIA Cranu ayctenntHoro knacca RM<500 MMa
n 2,0 154

Mpu oTCcyTCTBUM HEOOXOAMMBIX AaHHbLIX B Tabnuue 10.4 NCNONbL3YIOT 3HaYeHne N = 2,
10.1.11 MeTog, pacyeta npu ABYXYACTOTHOM LIMKINYECKOM HarpyxeHuu crefyeT NpuUMeEHATb Mpu Bbl-
MOSIHEHNN BCEX CreAyHoLWmnX YCA0BUIA:

a) OTHOLLUEHME aMNAUTYAbl BbICOKOUYACTOTHbIX HANPshKeHW {<3a) K aMNauTyAe HMU3KOYacTOTHbIX Hanps-
XeHuli (aa) HaxoguTCs B UHTEpBase

0 <{cra)/(aa) - °'5: (10.9)
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6) abCouTHOE 3HaYeHNe MaKCMMasIbHOr0 U MUHUMa/TIbHOTO HU3KOYaCTOTHbIX HaI'IpFI)KEHI/IIZ npn gByxdva-

CTOTHOM Harpy>eHuu He npesbllaeT 3HayeHns (0,210 ~2ET +f?p02j npu paccmaTpuBaemoli Temnepartype;
B) OTHoweHune U He npesbiwaeT 5 ¢ 106;

I YMCA0 BbICOKOYACTOTHbIX LMKIOB C amnanTygoin {ca} B npegenax BpPeEMEHU + t2) npeBbiwaeT 10
(cm. pucyHok 10.1).

10.1.12 Ecnv npu pacyeTe Ha UMKINYecKyto npoyHocTb TBC He obecneuynBatotca Tpebyemble koadhdu-
LUMEHTbl 3anaca MPOYHOCTU, TO OLEHKY LUKIMYECKOM MPOYHOCTM NPOBOASIT HA OCHOBE 3KCMEPUMEHTasIbHbIX
KPMBbIX YCTa/IOCTU, MOJTYYEHHbIX /1 pacCMaTprBaEMbIX YC/IOBUIA Harpy>XeHUsl, KOHTaKTa C TeN/IOHOCUTENEM,
COCTOSIHMS MOBEPXHOCTU KOMNOHEHTOB TBC € y4eTOM COOTBETCTBYHLLNX KO3D(PULMEHTOB 3anaca NPOYHOCTU

"a- nN-
10.1.13 YcnoBue NPOYHOCTU MPU HATMUYUN Pas3/INYHbIX LUKTUYECKUX HAarpy3oK NpoBepstoT no gopmyne

K U
Z ™ - =% slal]. (10.10)
roe JI- — umcno uukioB /-ro Tvna 3a Bpems akcniyaTauuu;
K — o6Llee Yncno TUNOB LUK/IOB,;
M, — ponyckaemoe uncno umknios /-ro TMNa;

aN — HakonneHHoe ycTasloCTHOe NnoBpexaeHue, npenesbHoe 3HadeHne kotoporo [aN] = 1,0.
B obLem cnyvyae HakonneHHoe yCcTasioCTHOE MoBpexaeHne LO0/HKHO YA0BNeTBOPATh YC/I0BUIO

faj + 52+ 331
a=T1aX| a* (10.11)

roe al — noBpexAeHue OT HM3KOYACTOTHBIX LMKI0B HaMpshKeHUsl, Ha KOTOpble He Ha/I0XEHbl BbICOKOYACTOT-
Hble HanpsHKeHus;
a2 — MoBpeXAeHue OT BbICOKOYACTOTHbLIX HaMPSHKEHWIA NPW MOCTOSIHHbLIX 3KCN/yaTauNnoHHbIX Hanpshxe-
HUAX (CTauMOHapHbIE PEXMUMbI);
a2 — noBpexJAeHue Tuna a2, onpefenseMoe Ass YCMOBUA Harpy>XXeHusi npyu CTauvOHApHOM pexuMe,
npuBosiiee K HaMbosbLLIeMy NOBPEXAEHMIO 3a BPeMsi SKCnayaTauumu;
a3 — noBpexXAeHue OT BbICOKOYACTOTHbIX HAaMpPsKeHWl B TEUEHUE LIMKIOB HU3KOYACTOTHBIX HaMpshKeHWi
Ha nepexofHbIX 3KCMyaTauMOHHbIX pexumax a3 v npu NpoxoXxaeHnW pe3oHaHCHbIX YacToT a3* B
TEX Xe UMKnax.
B aTom cnyyae nosBpexpaeHne OT BbICOKOYACTOTHbLIX HAaMpsHKEeHWI B TeYeHWe LMKIOB HU3KOYACTOTHbIX
HanpsHkeHuii cnefyeT onpefenaTs No gpopmyne

a3 = a3 + as* (10.12)

HakonneHHble noBpexaeHus alu a2 onpegenstot no cdopmyne (10.10).

10.2 PacyeT Ha O/IUTENIbHYIO LMK/IMYECKYIO MPOYHOCTb

10.2.1 PacueT Ha ANUTENbHY LUWKINYECKYHO MPOYHOCTL CriefyeT NpoBOAUTL A/ KOMMOHEHTOB, TeM-
nepaTtypa KOTOPbIX paBHa WnW npesbiwaeT Tt B LENOM WM B OTAE/NbHLIX 30HaX, B KOTOPbIX BO3HWKaeT pa-
AvaunoHHas nosi3y4vyecTb.

10.2.2 KOMMOHEHT, paccyuTbiBaeMblii Ha AANTENbHYI LUKANYECKYHD MNPOYHOCTb, AO/MKEH YAOBMET-
BOPATH:

- YC/IOBUSAIM CTaTMUYECKOW MPOYHOCTU;

- YC/IOBMAM A/IUTENIbHON CTAaTUYECKO NPOYHOCTH.

Mpy pacyeTe Ha OANTENBHYIO LUKIMYECKY0 NPOYHOCTL CreayeT UCMoMNb30BaTb CpefHue 3HavyeHus aan-
TeNbHbIX MEXaHW4YeCKMX XapaKTepucTuk maTeprana C y4eToM BO3AENCTBUS 3KCnyaTauUoHHbLIX (hakTOpOoB.
JonyckaeTca NpoBOAUTbL pacyeT No MUHUMasIbHbIM 3HaYEHUAM ASIUTE/IbHbIX MEeXaHUYeCKUX XapaKTepucTuk.

10.2.3 Tpu pacyeTe Ha OINTENbHYI0 LUMKINYECKYHD NPOYHOCTbL crnefyeT NpuMeHATb nosnoxeHns 10.1.2,
10.1.3, 10.1.6, 10.1.9—10.1.13.
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10.2.4 Jonyckaemaa amnantyga yc/n0BHOIO yNpyroro HanpshXxeHus [(oaF)] wiv gonyckaemoe 4Yncnio um-
knos [JI0] pnsa ctanein npu [JV0] < 107 paBHbl MUHUMaSIbHOMY 3HAYEHUIO U3 ABYX, onpegensiemMbix o opmy-
nam (10.1) un (10.2). Mpn aTom cnegyeT NpUHUMATb

R
= 10.13
RE = 1-0,01 z/ ( )
el =emt\ Rh=RIl«, m=0,5 (10.14)
/ 25 \
me = 0,132 «Ig ’ (10.15)
1-0,01 z/

roe t — Bpems aKchsyaTauuu KOMMOHeHTa MNpy TemnepaTtypax, Bbi3blBalOLWMX MO/M3Y-

yecThb, Y;
R~ — npegen ANUTENbHOM MPOYHOCTM MPU MakCMMaibHOW TemnepaTtype Luukia Ha-
rpyxeHus 3a spemsa £ Mla;
e~f =1,15 lglOOlZK{ — XapakTepuctuMka AMTeNbHOW NNacTUYHOCTW, onpefensiemMas paBHOMEpPHbLIM
- A [ T
OTHOCUTESIbHLIM CY>XEHMEM MNOMNepeyHoro ceveHua zmt Mpn gAnTensHom cra-
TUYECKOM paspyLueHun;
rL\\ — npegen BbIHOCAMBOCTU NPV MakcMMmasnbHOi TemnepaTtype uukna u 107 unknos

HarpyxeHus 3a Bpems t.
Ecnn akcnepumeHTanbHO 060CHOBaHO, 4To Rt >0,4R”", TO NokasaTeflb CTEMEHU BblUMCASETCS MO
dhopmyne

Te =0,132 Ig (10.16)
tf71f(1-0,01-

3HaueHuss Zmt onpegensieTcs no chopmyne
(10.17)

rae A] — oTHocUTesNbHOE yANMHeHne o6pasua npu AAnTeslbHOM CTaTUYyecKoM paspylleHun 3a Bpems t.
Zit npMHMMaeTcs HaMMeHbLUUM B NpeAesnax TemnepaTyp LMKIa HarpyXeHus.

10.2.5 Ecnu TemnepaTtypa uukia Haxogutca B uHTepBane oT Ttao Tt + 50 °C, To 3HavyeHus ansa
MPOMEXYTOUHbIX 3HAYeHWi TemnepaTtypbl ONpeaensT ANHENHOW MHTepnonsuuell No TemMnepatype Mexay

3HayeHuem ea npu T = Tt n 3HayeHnem e”f npn T = Tt + 50 °C.

10.2.6 KoadhduumeHT 3anaca NPOYHOCTU MO HANPsHKEHUAM na crefyeT NpUHMMaTtb paBHbIM 2, a Mo
yncny uukios NN paBHbiM 10.

10.2.7 [onyckaeMyl amMnanTygy HanpsbkeHwii Ans cBapHbIX coeanHeHuii [(aaF)]s BblumcnsAwT no dop-
Myrie

[(GaF)]s = (Ps[(GaF)]. <10-18)
rae [(oaF)] — amnnTyaa AonyckaeMblX YCMOBHbIX YNPYIMX HaNpshKeHuid, onpegensiemas s OCHOBHOIO Ma-
Tepuana npu 3aJaHHOM uuc/ie LMKOB.

10.2.8 Ecnu paccmaTpuBaeMblii KOMIOHEHT HArpyXatT LMKIMYECKUMI Harpy3kamu npu Temnepartypax

T< Ttu > T{ To cnegyeT yunTbiBaTb NMOBPEXAEHUSI OT BCEX LMKIOB HE3aBUCHMO OT TeMrnepaTyphbl, U yc-

nosue (10.10) AO/MKHO BbINOMHATLCSA 4718 CYMMbl YCTA/IOCTHLIX MOBPEXAEHU He3aBUCUMO OT TemnepaTypbi
umKna.

JonyckaeTcsi BpeMsl aKkcnyaTauum pasbvBaTb Ha BPEMEHHble UHTepBasibl. UNC/I0 OXUAAEMbIX LMKIOB

pasnuuyHoro Tuna Jv, cnegyeT pacnpenensTb No UHTepBasiaM NPonopLUMOoHasibHO UX NPOTSHXKEHHOCTU. Jonycka-

€MO€e UYUC/I0 LMKIOB A1 KaXKAOro MHTepBasa BPEMEHU OMpefenstoT cornacHo 10.2.5. 3HAYEHUs R~ 1, Zj\A
Zmt ANns pacyeTa B KaX4OM M3 BPEMEHHbIX MHTEPBA/IOB MPUHUMAOTCS AJ/11 BPEMEHU BbIAEPXKKM B YCMOBUAX
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No3y4yecTun tr COOTBETCTBYHOLLErO OKOHYaHWIO /-r0 UHTepBana. 3HavyeHne zj*t AO/HKHO 6biTb He 60/iblie MU-
HMMa/IbHOTO B NpefLlecTBYIOWMX UHTepBasiax. HakonseHHoe ycTasioCTHOE MOBpPeXAeHue npu HarpyxxeHuu
LUMKnamu pasnuMyHoro Tuna cnepyet onpefensatb no dopmyne (10.10), kak CyMMYy OTHOLUEHWI OXugaembixX
yucen umknos J1, k gonyckaembimM [J7)- N0 BCeM UHTepBanam.

10.2.9 Mpn pacyeTe AAWUTENbHON LMKANYECKOW MPOYHOCTM KOMMOHEHTOB, paboTallumx B YCNOBUAX
HENTPOHHOro 06/My4YeHus, 3a AonyckaeMoe YUCNO0 UMKIOB AAHHOro Tuna NPUHUMAaOT MUHUMaNbHOE U3 ABYX
3HaYeHUi:

- uncno uymknos [NOJF = [AOIN/f, rae [JVO] — uncno uMkNoB AN amnanTygbl HanpshkeHuii no chopmy-
nam (10.1) n (10.2) (npn pacuyeTax 415 YC/I0BWUiA, HE Bbi3blBAOLINX MOA3YYECTb);

- UACNO LMKIOB MO pacyeTHOl KPWBOL YCTanoCT! UM COOTBETCTBYIOLLMM YPaBHEHUAM ANS amMnauTyAbl
HanpsXeHUn, onpegeneHHoi no popmynam (10.1) n (10.2) 1 nogeneHHoi Ha ko3 rUMeHT dp.

3HauveHunsa koaddruneHToB cp \\iF onpeaensanTcs B COOTBETCTBUM € 4.6. B c/iydyae OTCYTCTBUA faHHbIX
no copn hp fonyckaeTcsa Ucnonb3oBaTbh 3Ha4YeHus, nprusefeHHble B Tabnvue 10.5.

Ta6nunya 10.5— 3HayeHnsa KoadpmumeHTOB thp 1 dp

Temne-  Koadpr- N, m2 (E> 01 MeB)
Tvin maTepriana patypa, dvum-
°C eHT 102 028 104 105 105 2-105 4-105 6mi0B 8 °B 0%
Bbicoko- 20—350 v 10 22 5,0 B B _ B B B B
XPOMUCTbIE CTaN
Cranmn 475—00 ) 1,0 090 085 080 0,75 0,7 0,67 0,65 0,63 0,6
ayCTeHUTHOro
Knacca 20—600 ¥ 1,0 1,6 2,6 4,2 6,5 10 17 30 — —

MpumeyaHne — [OAs NPOMEXYTOUHbLIX 3HAYEHWNI MepeHoca HEMTPOHOB KO3(hULMEHTLI dip 1 chp noaydaroT Nn-
HENHOI NHTePMNOoNSAUMEN.

11 PacyeT Ha coOnMpoTUB/IEHMNE pPa3pyLLUEHUIO

11.1 O6wme NONOXeHUS

11.1.1 PacueT Ha COMpoTUB/IEHME pa3pyLUEeHNI0 AOMYCKaeTCA He NpPOBOAUTL ANA:

- KOMNOHEHTOB M3 CTaslell ayCTEHUTHOrO kiacca, nogseprarlmnxcs obnyyeHuto o doeHca He 6onee
1,5 ¢1025 HeliTp./M2 npn E > 0,1 M3B;

- ANs KOMMOHEHTOB M3 BbICOKOXPOMUCTBIX CTanei, nogseprawowmnxca obnyyeHuto o dnoeHca He 60-
nee 1,0-1022 HeWTp./M2 npn E > 0,1 MaB.

11.1.2 PacueT Ha COnpoTUB/IEHNE paspyLLUEeHN0 NPOBOAUTCA AJ/1A BCEX PEXMMOB 3Kcnayarauuu, BKO-
yaa HY3, HHY3, YNA, YW.

11.1.3 PacuyeT NnpoBOANTCA A5l 30H KOMMOHEHTA, B KOTOPbIX BO3MOXEH HECTabU/bHbIA POCT TPELLMHBI,
TakMx Kak cBapHble COefWHeHus, 06s1acTM C Hanbo/bWNUMK 3HAYEHUAMU KOIPPUUNEHTOB WUHTEHCUBHOCTHU
Hanps>KeHUn, ¢ HaMMEeHbLLIUMW 0NYCKaeMbIMW 3HAUYEHUSAMU XapakKTepUCTUK TPELMHOCTOMKOCTH, a Takke C
HaMMEHbLUIUMMN OTHOLLIEHMAMU A0NYyCKaeMblX 3HAYEHN XapakTePUCTUK TPELLMHOCTOMKOCTU K pacyeTHbIM.

11.1.4 PacuyeT cocTouT M3 BbibOpa pacyeTHbIX 30H KOMMOHEHTa, NPUHATUSA (NOCTY/IMPOBaHUA) pacyeT-
HOro gedpekra, onpefenieHns AN Hero pacyeTHbIX XapakTepuUCTUK TPELNHOCTONKOCTM 1 OLLEHKN CONPOTUBIIe-
HVA paspyLLIEHNI0 NyTEM UX CPaBHEHUS C AOMYCKAEMbIMU 3HAYEHUSMN.

11.1.5 PacuyeTHblli gedekT ANna OCHOBHOINO MeTassia U CBapHOro LUBOB UUIMHAPUYECKUX, CHDepUYecKmx,
KOHMYECKMX, IN/IMNTUYECKUX, MIOCKUX KOMNOHeHTOB TBC cnefyeT npvHUMaThb B BUAE MOBEPXHOCTHON Mosy-
SNIMNTUYECKOW TpewmHbl (PUcyHok 11.1), a B OKPECTHOCTU OTBEPCTUI — B BUAE MOBEPXHOCTHON 4eTBEpPTb
SNNIMNTUYECKOI TpewwuHbl (pucyHok 11.2) rnybuHoi a = 0,25s ¢ cooTHOWeEeHneM nosyoceli c/a = 1/3.
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PucyHok 11.1 — lMoBepXHOCTHasA MONyanMUNTUYecKas TpewyHa

PucyHok 11.2 — loBepXHOCTHaA YeTBEepPTLINUMNTUYECKAsA TpeLlupmHa

PacueTHbIl gedekT crnegyeT pacnonaratb napanfiefibHo naowagkaMm AelcTBUS MakCUMasibHbIX HOp-
ManbHbIX HanpsKeHui.

11.1.6 KoadhpunumeHT 3anaca NpoOYHOCTM NpY pacyeTe Ha CONPOTUB/IEHMNE paspyLUEeHUIo MK NpuHUMaeT-
CA, B 3aBNUCMMOCTU OT KaTeropuv pacyeTHOro pexunma, pasHbIM:

- ona HY3 nk = 2;

- npu HHY3, YU nk = 1,5;

-ona YMNAnk = 1

11.2 YcnoBusa NPoOYHOCTU

11.2.1 ConpoTuBMEHNE pa3pyLUEHW0 cuMTaeTcsl o6ecneyeHHbIM, ecin B Kaxk[blii paccMaTpuBaeMbilit
MOMEHT BpPeMEeHU AN11 KOMMNOHEHTa C MOCTY/IMPOBAHHLIM pacyeTHbIM Ae(EKTOM B BUAE TPELUMHbI ANs BCEX
PEXUMOB 3KCM/lyaTauumn BbINOMHAETCS yC/oBme

Kj<\Kj\it (11.1)
nm
KI<[KI]., (11.2)
roe K,, Kj — koathdmumeHTbl UHTEHCUBHOCTY HanpshKeHWA, paccunTbiBaeMble B IMHENHON AN HESTIMHENHO
NOCTaHOBKe;
[KVj, [Kj]i — ponyckaemble 3HayeHUss KOIPUUMEHTOB WMHTEHCMBHOCTU HanpshkeHui, onpejensemble Cco-
rnacHo 11.3;

/ — wWHAeKc, yKasblBalLWUA Ha TO, YTO AONycKaemble 3HavYeHUss KO3PPULMEHTOB UHTEHCUBHOCTYU
HanpsHXeHWidi pasnuyatoTcs B 3aBMCMMOCTM OT pacuyeTHoro pexuma: /= 1ana HY3; /=2 ana YU
n HHY3; / = 3 gna YMA.
11.2.2 PacyeToM [0/DKHO ObITb OnpefenieHo MakCuMasibHoe 3HavyeHne KoagPuuMeHTa UHTEHCUBHOCTH
Kj nnu K, B Toukax A n C pacyeTHOro gedekra B Kaxablii paccMaTtpuBaeMblii MOMEHT BPEMEHU B KaX0M pac-
YETHOM pexuMe C Y4eTOM NMepeMeHHOro BO BPEMEHU pacnpefeneHns TeMnepartyp U HanpsbkeHuid no Toswm-
He CTeHKN KOMMoHeHTa TBC B aHanu3npyemoli 30He, BK/IKOUas OCTATOYHbIE HAMpshKeHUs B CBAPHOM COefuHe-
HuW. [lonyckaeTca NpUHMMAaTb OCTATOYHOE HamnpshXeHWe paBHbIM npegesty TekydyecTtu npu temneparype 20 °C.
KoadhdpunymeHTbl MHTEHCMBHOCTW HanpshxeHuii K, gonyckaeTtcsa onpefenstb cornacHo 11.4.
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11.3 [onyckaemble 3HaYeHUs1 KOIMPULNEHTOB MHTEHCUBHOCTU HanpshKeHni

11.3.1 [Adonyckaemble 3HayeHUsa [KJ
Jonyckaemoe 3HauyeHune koapuymeHTa NHTEHCMBHOCTU HanpshkeHuii /fonpegenseTtca no dopmyne

(11.3)

roe KJc — kputuyeckoe 3HauvyeHune KoadpumumeHTa MHTEHCUBHOCTY HamnpsKeHuii;
nK — KO3thhuuUMeHT 3anaca, NPUHUMaeMblii N0 cneayroLwmMM npasunam:
- ANA BbICOKOXPOMMUCTBIX CTanein npu temnepatype T, He npesbiwatolein Tt, Nk onpegenseTcs no
11.1.6, npu Temnepatype I, npesblwatoweid Tt, Nk = 1,1;
- ANA cTanei aycTeHWTHOro knacca nk = 1,1.

11.3.2 [Jonyckaemble 3HadyeHus [K)]

11.3.2.1 [Odonyckaemble 3HaYeHUS KO3(PPULMEHTOB MHTEHCUBHOCTU HanpshkeHwid [K[ paccumTbiBaloTCA
Ha OCHOBe TemnepaTypHbIX 3aBucumocTein Klc unn Kic MatepranoB B UCXOAHOM cOCTOSAHUM (6€3 06/1yYeHus).

11.3.2.2 [onyckaemble 3Ha4Ye€HUA KO3(PPNLNEHTOB UHTEHCUBHOCTM HaMNPSHKEHWI 3aBUCAT OT NPUBEAEH-
Holi Temnepatypbl (I - 7K) n pacyeTHOro cny4yas. VisameHeHue CBOWCTB MaTepuasioB B npouecce akcnsyarta-
LMU yunTbiBaeTCS BBEAEHVMEM B pacyeT CABUIOB KPUTUYECKOW TemnepaTtypbl XpynkocTu [k BcneacTBue pas-
NINYHBbIX BO34ENCTBUI B npouecce akcnayataumn. 3aBucumocTb [K,] oT [ - TK nonydaetcs, kak orméarowias
ABYX KpUBbIX, onpefensemblx no UCXO4HON TemMmnepaTypHoi 3aBucnumocTun Klc nnm Kdc. OgHa us aTux KpuBbIX
[O/IKHA ObITb NOJlyYyeHa AefleHneM OpAMHAT NCXOLHOW KpMBOW Ha KO3dhhrUMEHT 3anaca NPOYHOCTU MK, APY-
ras — CMeLLeHVeM MCXO4HOW KpuBOW BAOMb OcM abcumce Ha 3HayeHve TemnepartypHoro 3anaca AT.

KoadhdpunuymeHTbl 3anaca Nk npuHumMatoTca cornacHo 11.1.6.

TemnepatypHsblii 3anac AT npUHUMaeTcs:

-ona HY3 (/= 1), Ar= 30 °C;

- npn HHY3, YN (/ = 2), AT = 30 °C;

-ona YNA (/=3), AT =0 °C.

3HadeHne KpUTU4Yeckoli TemnepaTypbl XpynkocTn MK npMHUMaeTcsa cornacHo nogpasgeny 11.3.3.

11.3.2.3 MMpwu onpegenenun [K],- 3HaueHna dnoeHca Fn u TemnepaTtypbl T NPUHMMAOTCA pPaBHbIMU MX
3HAYEHVsIM B PacyeTHOW TOUYKe (YpOHTA TPELUMHbI.

11.3.3 KpuTunyeckasa temnepartypa XpyrnkocTtu

11.3.31 KpuTuyeckan TemnepaTtypa XpYyMNKOCTW KOHCTPYKLMOHHOrO MaTepuasna onpegensiercs
dopmyne

(11.9)

roe k0 — kpuTuMyeckasi TeMnepartypa XpynkoCcTu KOHCTPYKLMOHHOTO MaTepuana B UCXOAHOM COCTOSIHWMK;
ATT— CcABUM KpMTUYECKOW TemnepaTypbl XPYNKOCTV BCNeLCTBME TeMMnepaTypHOro crapeHus;
ATf — cOBur KpUTUYECKOl TemnepaTypbl XpYNKOCTW BC/IEACTBME BANUSHUS HEATPOHHOTO 06MyYeHUs.
11.3.3.2 3HaueHuna TkO, ATT, ATF npyuHumMaloT B COOTBETCTBUN C 4.6.

11.4 OnpepgeneHne KoapduuneHTa MHTEHCUBHOCTU HanpsiXeHun K (

11.4.1 PacuyeT c ucnonb3osaHvem K| gonyckaeTcs npoBOAUTb, €C/N BbINOHAETCA yC/0Bue
aeff - °'8f?p02> (11.5)

roe oeff — adpdpekTuBHbIE HETTO-HaNPsSHKEHUS.
3HaueHne a” BblUMCAAT NO popmyne

(11.6)

roe <eff— adhdpekTuBHbIE BPYTTO-HANPSKEHUS.
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OhhekTuBHLIE BpYTTO-HaNpsxeHus oeff onpegensoTcs ns ycnosus
K.{ceff} = K/{a}, (11.7)

roe K|[{o} — makcumanbHoe 3HauyeHue KoadpruneHTa MHTEHCMBHOCTM HanpshkeHuii B Touke J1 (pucyHkn 11.1
n 11.2) npn geiicTBMM HanpshkKeHWUii pacyeTHOro pexrma, HepaBHOMEPHO pacnpefesieHHbIX No
TO/IWNHE CTEHKN KOMIMOHEHTA;
K\{aefff — 3aBuMcumMocTb koahpnymeHTa MHTEHCMBHOCTN HaNpsXeHW B Touke A OT HanpshkeHuin aeff, pas-
HOMEepPHO pacnpegeneHHblX Mo TONWNHE CTEHKA KOMMNOHEHTA.

KoathdpuumeHTbl MHTEHCMBHOCTU HanpsxeHuii K( B Touke A gonyckaetcs onpefensaTb COrfiacHoO noso-
XEHUAM HacTosAwero nogpasgena.

11.4.2 B cnyyae HeBbINOAHEHNA ycnosus (11.5), pacyeT fO/HDKEH NPOBOAUTLCSA METOAaMU HesSMHERHOoM
MeXaHWKM paspylieHuns ¢ ucnonb3osaHvem Kj (BbluncneHnem J-uHterpana) Ha ocHose HAC B KOMMNOHEHTE,
paccuMTaHHOro B ynpyronnacTuyeckoi nocTaHOBKe.

11.4.3 [onyckaeTca B C/lydae HeBbINOsHeHUs ycnosusa (11.5) npoBoauTb pacyeT MeTogamu NUHERHOM
MEXaHWK/ paspyLleHus C UCMO/Ib30BaHEM criefylolleli npoueaypbl Koppekuni koauumeHTa MHTEHCUBHO-
CTV HanpsbkeHuii K, ¢ yueToM NiacTUYecKoi 30HbI nepes (hpOHTOM pacyeTHOro AediekTa.

Paguyc r, MM, N1acTUYeckoi 30Hbl B BEPLUMHE TPeLLnHbl cregyeT BblUMCNATL No hopmyne

2
= t03r 1}

_ (11.8)
67\ RpO?j
roe fipQ2 — 3HaueHWe npegena TeKyYecTU B BEPLUMHE TPELUHBbI;
K, — 3HauyeHue koahpuuneHTa NHTEHCUBHOCTU HaNPSHXKEHWA B BepLUMHE TPELLMUHbI.

CKOpPpPEKTUPOBAHHOE 3HauyeHne Ko3uUMeHTa MHTEHCUBHOCTU HanpshkeHuin Klp cnepyeT BbIMUCNATb
no dpopmyne

Kip = aK> f ¥ (11.9)

roe koadhuuMeHT a cnegyeT onpefenaTb No cneylowmm npasunam:
-a=1npur<0,05(s- a);

- a=1+0,15"Q~@" (s~ ”"j npu 0,05(s-a)<r< 0,12(s- a);

-a=16npur> 0,12(s- a).

11.4.4 KoahhULMEHT UHTEHCUBHOCTM HaMpsXeHuin K, ons BbIGpaHHbIX pacyeTHbIX TPELUH onpeaens-
eTCA aHaIMTUYECKN, YNCTIEHHO UIN 3KCMEPUMEHTaSILHO.

11.4.5 KoahnUNEeHT MHTEHCMBHOCTM HanpsbkeHuii K, (MMNa mm1/2) gna uunmHgpuyecknx, cdepuye-
CKNX, KOHWUYECKUX, 3ITUNTUYECKUX, MSIOCKMX KOMMOHEHTOB, HarpyXaemblX BHYTPEHHUM AaB/IeHWEM U Temne-
paTypHbIMW BO3AENCTBMAMU, AONYyCKAeTCs onpefenatb no gpopmyne

2

P — n 10 = (11.10)

rae [ — Ko3MPULMEHT, YUMTLIBAOWMIA BAUSHUE KOHLIEHTpaLUUM HanpskeHuid, onpegensiemblit cornac-
HO 11.4.8 n 11.4.9;
ap — CcoCTaB/AlLWAs HaMPSXeHWn pacTsxeHus, MMa;
<jg — cocTaBnAwLWas U3rMbHbIX HanpskeHuii, Mra;

Mp=1+0,12 «(1 -a/c);
Mg=1- 0,64 ma/h;

a — rny6uHa TpewmHbl, MM;
C — MOMyAnVHA TPELLVHBI, MM;
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[ANVHA 30HbI, B Npefenax KOTOPoW COCTaBnaowWwas U3rnbHbIX Hanps>xeHUin coxpaHsaeT NoNoXNTe b-
Hoe 3HaveHue, mMm. lMpy pacyetax gna pexmmos HY3D un YW ponyckaetca npuHumartb h = 0,5s;

nire
Q= 1+46 (a/20)l’65

Mpn pacuyeTe 30H, FAe OTCYTCTBYET KOHUEHTpauus HanpshkeHui, npuHmmaetcs 1) = 1.
11.4.6 CocTaBnsiowas HanpshkeHnii pacTsxeHus: (KOSbLEBbIX UK OCEBbIX) BLIYCAAIOT N0 hopMyne

(11.11)

roej — koopauHata 0 wnm Z;
0 — OKpyXxHoe Hanpas/ieHue,;
Z — o0ceBOe HanpaBb/ieHue,
Op — (YHKUMA U3MEHEHUS HaNPSXKEHWA NO TOSMLMHE CTEHKU;
S — TOJIMHA CTEHKN B pacyeTHOM CeyeHuu.
11.4.7 3HayeHue COCTaB/SOLWEN HANPSHKEHWI n3rnba BblUUCAKOT MO popmyse

®jg ~ Vin - ajp’ (11.12)
rae Gn— 3HadeHne PYHKUUM U3MEHEHMA HanpshKeHWA MO TOJILNHE CTEHKM B TOUKe M.
Touky n cnegyeT pacnofiaraTb Ha HapyXHOW WM BHYTPEHHEW MOBEPXHOCTM KOMMOHEHTa B 30He Aeil-
CTBMUSI MaKCMMaslbHbIX pacTArMBalolWmMx HanpskeHuin. JonyckaeTca onpeaensatb  no oopmyne
K, =1(0,70p + 0,45g0q) m(s/103)1/2, (11.13)

roe op v Og B MMa; s B MMm; K, B MlMNa mm1/2,

11.4.8 KoadhdhnumeHT I, 48 30H nepexofa XecTkocTel onpegensercs no oopmynam:
npu 0 <s/R2" 5 N=1+ (KO- 1)°>7 »1,8/(s/R2); (11.14)
npn s/R2>5 N=1+(Ko- 1)°'7 m9/(s/tf2)2; (11.15)
roe R2 — pafvyc KprBU3HbI KOHLEHTpATOpa HanpshkeHus (rantenun) B pacCUMTbiBAEMOM CEYEHUN;

KO — TeopeTunyecknii koadhpuUMEHT KOHLEHTpaUMmM (AonyckaeTcs MpvHUMAaTh paBHbIM 3HauveHuto KG
Mpu pacTsxeHun).

Mpw | > KO cnegyeT npuHumatb N = Ka.
[JonyckaeTca onpefensatb N no rpacukam Ha pucyHke 11.3.

11.4.9 KoadhdomumeHT N ans 30H oTBepcTuii (MpucoeanHeHus naTtpybkos, LWITyLEpoB, TPy6) onpeaens-
eTca no popmynam:
npun s/f?1< 0,8 N=[1+5(KC 1) +exp(-0,86s/f?21)]1/2; (11.16)
npu s/R1> 0,8 A =[1+2(Ka-1)/(s/R1)]1/2, (11.17)

roe f21— paguyc oTBepcTus.

35



FOCT P 71788—2024

[JonyckaeTca N onpefenaTs No rpadukaMm Ha pucyHke 11.4.

n

28
2,6
2.4
2,2
2,0
18
16
14
1,2

10

2,0 25 30 35 40 45 50 sIR2
a) 2<gR2°5

6) SR2>5

PucyHok 11.3 — 3aBucmMmocTb koaddmupeHTa 1l oT oTHoweHns s/R2
L9 30H nepexofa XecTKocTel
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a) s/R: <1 6) slR, >1
PucyHok 11.4 — 3aBUCUMOCTb KO3thdmLMeHTa L, OT OTHOLLEHUS /RN NS 30H PacrofiOXeHNs OTBEPCTUIA

12 PacuyeT no npegenbHoW gedopmaynmn

3HauYeHUs1 HaKoMn/eHHOW BA3KOMacTUYecKoi fedhopMauun pacTsKEHUs He LOJSDKHbI MpeBbIWaTh npe-
[leNbHOro A0MYCTUMOTO 3HAYEeHUs, onpeaensiemMoro no dopmyne

frpen, (12.1)
K
roe ke — koappuuymeHT 3anaca (KE= 1,5);
eﬁseu, — npefenbHOe 3HaYeHre HaKoMeHHol aedopmauun.

CR
3HaueHue £rpen crefyet onpefensitb B COOTBETCTBUM C 4.6.

13 PacueT Ha nporpeccupylollee n3MeHeHne OpMbl U pasmepoB

13.1 PacueT Ha nporpeccupyloliee nsmeHeHve copmbl 1 pasmepos TBC (hopmousmeHeHue) nposo-
OAT NMPUMEHUTE/IbHO K KOMMOHEHTaM, A1 KOTOPbIX OCTaTOYHble M3MeHeHWs opMbl U pa3MepoB B paboTe
HeJOoMyCTUMbI UM OrpaHUYeHbl 3a4aHHbIMKU NpejenaMy no yc/oBMsAM HopMasibHOW akcnnyatauum TBC.

13.2 PacueT NpoBOAAT AN HOPMasibHbIX Y MPU HAPYLLIEHUN HOPMasIbHbIX YCOBWIA aKCnayaTaumm C yye-
TOM BCEX pacyeTHbIX Harpysok, ykasaHHbIX B 4.23.

13.3 PacyeTr uU3MeHeHuUsa reoMeTpuyecKkmx pasmMepoB KOMMOHEHTa MPOBOAAT MOCPEACTBOM peLleHus
BA3KOYNpyronaacTnyeckol 3ajgaqn (C ydeToM TepMUYECKON Mon3yyvecTn, pagmalMoHHOIo pacnyxaHus u non-
3yyecTtn).

13.4 Becb paccmaTtpmBaeMblii Nepuog akcnayaraumm AO/MKEH ObiTb pa3buT Ha BpEMEHHbIE UHTepBasbl
Atj, Tak uto fHl = tj + Atj. na kax4oro BpeMeHHOro MHTepsasia Atj pellaeTcs Ba3Koynpyronjactnyeckas 3a-
Jaya nyTem noLwaroBoro rnpocnexmBaHus UCTOPUM Harpy>XeHWss Ha faHHOM BPEMEHHOM WHTepBasie, npuyem
BPEMEHHbIE wWwarn Aiy Ans pelleHnst yKa3aHHOM 3a4ayun AO/KHbI ObITb AT; e« Atj.

13.5 Ha kaxgom BpemMeHHOM uHTepBasie Atj criefyeT WUCNoJib30BaTb MeXaHU4Yeckue XapakKTepuCTUKU
KOHCTPYKUMOHHOrO Martepuana, KoTopble COOTBETCTBYIOT KOHLY paccMaTpuBaemoro BPEMEHHOro MHTepBana
Atj (cooTBeTCTBYHOT BpemeHu f/+1). [lonyckaeTcsa UCMNO/b30BaTb AaHHbIE MO MeEXaHUYeCKMM XapaKTepucTukam,
COOTBETCTBYIOLLME KOHLY paccMaTpuBaemoro nepuoga akcnayartauuu.
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13.6 HaligeHHble pacyeToM 3HA4YeHUsi NepemMelLeHuii, HaKomneHHbIX B KOMMOHEHTE B TEYEHWe HasHa-
UEHHOTO CPOKa C/YXObl C YYETOM umciia NOBTOPEHUI IKCMyaTaUMOHHbIX PEXUMOB, HE AO/MKHbI NPeBbIwaTh
[OMyCKaeMblX, YCTAHOBMEHHbIX HA OCHOBaHWMU 3KCMyaTauMoHHbIX Tpe6oBaHuii B MK/,

13.7 Mporpeccupyioliee uUsMeHeHMe ()opMbl M pasMepoB B KOMMOHEHTe OTCYTCTBYET, €c/iM Makcy-
Ma/lbHOe 3HauYeHWe pasMaxa NpPUBELEHHbIX HanpsbkeHuii (a)R B KOMMNOHEHTE He MPEeBbLILWAET AOMYCKAEMOro

3Ha4yeHua

(a)R <min- 2,5 RRpr?z Rpoz> 2R 02 (13.1)

B cnyyae HeBbINO/IHEHWS AAHHOTO YC/IOBUSI AOMyCKaeTcsi MPOBefeHMEe YTOYHEHHOM OLEHKM mpucno-

cobnaemMocTu.
13.8 YTOYHEHHasa OueHKa npucnocobnsemoctn nposoguTcsa ana HYD m HHYD gnsa Bcex pacyeTHbIX

HarpysoK, KpoMe BHELUHUX AUHAMWYECKUX U BUOPALMOHHBIX. [155 0CECUMMETPUYHBIX KOMMOHEHTOB C LMK/IN-
Yecku U3MeHsIIoLElics TeMNepaTypoii CTEHKU, HarpyXeHHbIX AaB/ieHueM, Npucnoco61semMocTb 06ecneyeHa,

€C/I1 BbINOMHEHbI Creaylolme ycloBus:
- B CNlyyae /IMHEHOro pacnpegeneHns TeMnepatypbl no TOJILMHE CTEHKM KOMMOHEHTa

1
Y<—npn 0<x<0,5,

y< 4(1 -x) npn 0,5 <x <1,0; (13.2)
- B c/lydae napabonnyeckoro pacnpegeneHns TemnepaTtypbl Mo TOWMHE CTEHKM KOMMNOHEHTa
y <5,2(1 - x) npn 0,615 <x < 1,0,
y < 4,65 B cnyyae x = 0,3, (13.3)
y < 3,55 B cnyyae x = 0,4,
y < 2,7 B cniyyae x = 0,5,

roe X OTHOLLEHME 06LLMX MEMBPAHHBIX HaNPSHKEHWI K Npeaeny Tekyyectu npu Temnepatype T;
Rpo,2
Agtl OTHOLLUEHME pasmaxa MECTHbIX TeMMNepaTypHbIX HanpshkeHuid 6e3 ydeTa KOHUeHTpauun K
Ro02 npeaeny Tekyyectu npu Temneparype T.

MpOMeXyToUHble 3HAUYeHUs1 y cneayeT BblUMCASTL IMHEHON MHTeprnonsuueil.
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