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2 BHECEH TexHuyeckum KOMUTETOM MO cTaHgapTtusaunm TK 322 «ATOMHaa TeXHUKa»

3 YTBEPXAEH W BBEAEH B ,IJ,EI7ICTBI/IE Mpuka3om dPepepasibHOr0 areHTCTBa N0 TEXHUYECKOMY
perynnposaHuto 1 metposiorun ot 20 nona 2023 r. Ne 573-cT

4 BBEJEH BIEPBbIE

5 defepanbHoe areHTCTBO MO TEXHWYECKOMY PErysiMpoBaHuMio 1 METPOSIOTMN He HeceT OTBETCTBEHHOCTU
3a NaTEHTHYI0 YNCTOTY HACTOAWEro CTaHaapTa. [MaTeHToo6/MaAaTeNlb MOXET 3asiBUTb O CBOMX MpaBax W Ha-
npaeuTb B ®eaepasibHOE areHTCTBO MO TEXHWYECKOMY PEry/iMpoBaHU0 M METPOorUuM apryMeHTUpoBaHHOE
npeaioXeHne 0 BHECEHUW B HACTOSILIMIA cTaHAAPT NONPaBKW A1 yKa3aHWs UH(OPMaUMU O HAaJIMYUK B CTaH-
JapTe 06BLEKTOB NaTEHTHOro npaea W nateHToobnagarene

MpaBuna NnpUMeHeHNA HaCTOoALLEro cTaHjapTa YCTaHOB/EHbl B CTaTbe 26 ®PefepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums 06 ns-
MEHEeHMAX K HacToAWeMy cTaHgapTy nybnvkyeTca B eXerogHom (Mo coCTOSHUI0 Ha 1saHBapsa Tekylero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasibHble CTaHA4apThi», a ohuymanbHbli TEKCT WU3MEHEeHWUN
N NonpaBoK — B eXeMeCAYHOM WMH(OPMALMOHHOM yKasaTeNne «HauuoHanbHble cTaHZapThl». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeEHbl HACTOSALWLEro cTaHjgapTa CooTBeTCTBYLWee yBegomneHne byageT
ony6/IMKOBaHO B GaMKanliem BbINyCKe €XEeMeCAYHOro MHGOPMaLUOHHOIo ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYWLWAas UHpopMmauns, ysejoMneHne U TEeKCTbl pasMeLllainTCca Takke B UH-
hopMaumnOHHON cucTeMe 06Lero nosib3oBaHnsa — Ha opmumManbHOM cainTe ®defepasbHOro areHTCcTBa Mo
TEeXHUYEeCKOMY perympoBaHunio 1 MeTposorum B ceTu NHTepHeT (Www.rst.gov.ru)
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HacTosiwuii cTaHgapT He MOXET 6bITb MOSTHOCTLIO MM YACTUYHO BOCTPOU3BE/EH, TUPaXUPOBaH U pac-
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

TENNOBbLIAENAWWME CEOPKN BOAO-BOAAHOIO SHEPITETUYECKOIO PEAKTOPA
PacyeT Ha NPOYHOCTb Ha CTaaun MPOEKTUPOBAHUSA MPU AERCTBUM CTaTUUYECKMX Harpy3ok

Fuel assembly of the water-water power reactor. Rules for static strength analysis at the design stage

Jata BBegeHuna — 2023—09—01

1 O6nacTtb NpUMeHeHnA

1.1 CraHpapT ycTaHaBnmBaeT TpeboBaHNS K NPOBEAEHWIO pacyeToB Ha MPOYHOCTb TEN0BbIAEAAOWNX
c60pOK BOAO-BOASAHBIX 3HEPreTMYeCcKnX peakTopoB npu AeiCTBMM CTaTUYECKUX Harpy3ok.

1.2 HacTtosAwuii ctaHgapT npefHasHayeH Ans nNpYMeHeHus npy 060CHOBAHWMM MPOYHOCTU TensoBblAe-
NsWmnx c60poK B COOTBETCTBUM € hefepasibHbiIMM HOPMaMu 1 npasunaMy B 0651acTv UCNONb30BaHUSA aToM-
HOW aHeprun [1] Ha cTagmMM NPOEKTUPOBaHUS.

1.3 [jonyckaeTcsi MCNo/b30BaTh MOMOXEHUSI AAHHOIO CTaHJapTa ANs pacyeTa KOMMOHEHTOB TeMJ10BbI-
Aensioumnx c60poK, U3rOTOBJIEHHbLIX U3 CTanell 1 aKcnayaTupyeMbiX Npy TemnepaType Bbille TemnepaTtypsl,
npy AOCTVXEHMU KOTOPO HE06XOAMMO yuMTbiBaTb XapakTepPUCTUKN OUTENIbHOW MPOYHOCTM, MAACTUYHOCTM
1 nonsy4yectu.

2 HopmaTnBHbIe CCbIIKA

B HacToswWeM cTaHAapTe UCMO/b30BaHbl HOPMATUBHbIE CCbIJIKM Ha criefylowme cTaHgapThbl:

FOCT P 59115.1 O6ocHoBaHMe MPOYHOCTM 060pyAoBaHMA M TPY6ONPOBOAOB aTOMHbLIX SHEPreTUYECKNX
YyCTaHOBOK. TepMUHbI 1 onpegeneHns

FOCT P 59429—2021 YcTpoicTBa BHYTPUKOPMNYCHbIE BOAO-BOASHOIO 3HEPreTMYeckoro peakropa. Pac-
YyeT Ha MPOYHOCTb Ha CTaAuu NPOEKTUPOBAHUSA

FOCT P 70429 TennoBbigenswowme cOOpku BOAO-BOASIHOIO 3HEPreTMyeckoro peaktopa. Pacyet Ha
MPOYHOCTb Ha CTaAMU NPOEKTUPOBaAHUS NpyU AENCTBUMM ANHAMUYECKUX HArpy3oK

MpumevyaHne — lpy NOSL30BAHUN HACTOSILLYIM CTaHAAPTOM LIe/Ieco06pasHO NPOBEPUTL AeliCTBME CCbIou-
HbIX CTaHJAPTOB B MHCPOPMALWOHHON CCTEME OGLLIErO MO/b30BaHUS — Ha OhMLMasILHOM caliTe deaepasibHOro areHT-
CTBa M0 TEXHNYECKOMY PETY/IMPOBaHNI0 U METPOSIOTMN B CETU VIHTEPHET WM MO €XXErogHOMY MHChOPMaLVIOHHOMY yKasa-
Teno «HauyoHasbHble CTaHAaPTb», KOTOPbIA OMy6/IMKOBaH MO COCTOSIHMIO Ha 1 SHBapst TEKYLLETO roAa, U No Bbinyckam
€XeMeCsIUHOr0 MHCIOPMALMOHHOIO yKasaTens «HauyoHaslbHble CTaHAapTb» 3a TeKYLLIMIA rof, Ec/m 3amMeHeH CCbUIOUHbI
CTaHZApT, Ha KOTOPbI JaHa HeJaTMpoBaHHAsi CCbUIKa, TO PEKOMEHAYETCS UCTMO/b30BaTb AEVCTBYHIOLLYHO BEPCUIO 3TOrO
CTaHgapTa C y4eTOM BCEX BHECEHHbIX B JaHHYl0 BEPCUIO M3MEHeHW . EC/n 3aMeHeH CCbINIOYUHbIA CTaHOAPT, Ha KOTOpbIit
[laHa [aTMpOBaHHaA CCbIKa, TO PEKOMEH/YETCS UCMO/b30BaTh BEPCHIO 3TOTO CTaHAapTa C yKa3aHHbIM Bbilie FOf0M YyT-
BepxaeHst (MpuHATYSY). Ecrm mocne yTBepkaeHUs HacTOSILLEro CTaHAapTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOPbIA AaHa
[ATVpOBaHHas CCbIKa, BHECEHO U3MEHEHWE, 3aTparBatoLLEE MOJIOXEHME, Ha KOTOPOE AaHa CCbUIKa, TO 3TO MOSIOKEHNE
pekoMeHayeTcs NMPUMEHsTL 6e3 yueTa AaHHOrO M3MEeHeHWs.. EC/M CCbUouHbIi CTaHAapT OTMEHeH 6e3 3ameHbl, TO Mosio-
XEHMe, B KOTOPOM JaHa CCblka Ha HEro, PEKOMEHAYETCS NPUMEHSITL B YaCTW, He 3aTpariBaroLLeit 3Ty CChbUTKy.

M3gaHne opuuynanbHoe
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3 TepMuHBbI, onpeaeneHnsl, COKpalleHns1 1 0603HaYeHUs

3.1 TepMUHbI 1 onpeneneHus

B HacTosweM cTaHfgapTe npuMMeHeHbl TepMuHbl no [1], TOCT P 59115.1, a Takke cregylwme TepMUHbI
C COOTBETCTBYOLUMY OnpesesieHusaMun:

3.1.1 ncTuHHOEe HanpsxeHwe: HanpsXeHue, onpefeneHHOe NOo AnarpaMMe pacTsaXeHus marepuana
npu 3afaHHoli gedopmalmu, yuuTelBatoLLlee nonpaBky Ha U3MeHeHve naowanmn nonepeyHoro ceyeHus.

3.1.2 mexaHnyeckue Harpysku: [aBfieHue, BECOBble N UHEPLMOHHbIE CU/IbI U MOMEHTbI (cocpenoTo-
YeHHble U pacnpefefieHHble), 4eCTBYOW e HA KOMNOHEHTbI TENOBbLIAENAIOWNX COOPOK.

3.1.3 HakonsieHHaa gedopmaumna: CymmapHoe 3HaydeHuwe gedopmaumii NNacTUYHOCTA U NON3YYecTy
3a paccMmaTtpuBaeMblii nepunog, BpeMeHu.

3.1.4 HOMWHaNbHbIN pa3smep: 3HayYeHne, ykazaHHOEe B KOHCTPYKTOPCKOW AOKYMeHTauun 6e3 yyeta fo-
MyCKOB.

3.1.5 noBepoOUYHbIi pacyeT: PacuyeT Ha NPOYHOCTbL, MPOBOANMBIV NMpY paspaboTke (4OpaboTKe) NpoekTa
N (MNKN) M3roTOBNEHMN OOBEKTA C Leflbio MPOBEPKU BbINOAHEHWUS YCAOBUIA €ro NPOYHOCTU C YUETOM 3aaHHbIX
pPeXMMOB 3KCMlyaTauum, pecypca, cpoka CnyX6bl Y KOHCTPYKTUBHbIX OCOGEHHOCTEN 06bEKTa.

3.1.6 noBpexpaarouwaa gosa: VHterpanbHas xapakTtepucTtvka, oTpaxkawllaa cTeneHb pagnalvoHHOro
noBpexaeHus mMetanna.

MpumevyaHne — EAVHALA BEMMUYMHBI NMOBPEXIAOLLEN 103bl; CHA — CMELLEHME HA aToM.

3.1.7 pacyeTHasa Temneparypa: MakcuMmasibHOe cpefHee MHTerpasibHoe 3HayeHne Temneparypbl no To-
LLMHE CTEHKUN (CeYeHUsT) KOMMNOHEHTAa TEeMNI0BbIAENAOLWEN COOPKM B pacCMaTPMBAEMOM PEXMME HarpyXeHus.

3.1.8 ynpyruin pacyet: PacueT no onpefeneHnto Hanps)xeHHo-A4edopPMUPOBaAHHOIO COCTOSIHUA KOMMO-
HeHTa B NPeAnosiIoXeHUN ynpyroro noBefeHna marepuana.

3.1.9 ynpyronsiacTuyeckuin pacyeT: PacueT no onpefeneHnto HanpsKeHHO-4edopPMUPOBAHHOIO CO-
CTOSAHUA KOMMOHEHTa B NPeAnonoXeHUn ynpyronanacTtnyeckoro noBegeHnsa marepuana.

3.2 CokKpalleHus

B HacTodlem cTaHOapTe NPUMEHEHbI creaylolie cokpalleHns:
NN — nuHuA npuBepeHus,

MK3 — meTo/ KOHEeYHbIX 3/1EMEHTOB;

HOC — HanpsxeHHO-4edOpPMNPOBAHHOE COCTOSHUE;
HHY3 — HapylleHne HopmasibHbIX YC/I0BUIA 3KCnyaTauuu,
HY3 — HopMasibHble YyCNOBUA 3KCnyaTaunu,

PY — peakTopHasa yCTaHOBKa;

CIN — ceueHve npvBeaeHuUs;

CY3 — cuctema ynpasneHus 1 3alinTol;

TBC — TennoBbigenstowaa cbopka,;

YW — ycnoBusi UCMbITaHWUA,

YIMA — ycnosusi MPOEKTHOI aBapuu.

3.3 O603HavYeHust

B HacToswem ctaHdapTe NpYMeHeHbl cnegylowmne 0603HadveHns:

a — HakKoM/IeHHOe YCTa/IoCTHOE NOBpEeXAeHune;

A]— yCcnoBHbIl NpeAen ocTaTovyHOro yAJ/IMHEHUS Npy paspbiBe npu TemnepaType T 3a Bpems t, %;

C — CcymMMapHasa npubaska K TOJILMHE CTEHKU, MM,

D — HOMWHAsbHbIA BHYTPEHHUI AMaMeTp UWANHAPUYECKOW YacTn KOMMOHEHTa, MM;

ET— moAynb ynpyroctu npv pacuyeTHoi Temnepatype, MMa;

Jc— KpuTuyeckoe 3HayeHue J-uHterpana, H/mwm;

K, — KO3(h(pMUNEHT MHTEHCMBHOCTU HanpsxeHuin, MMa mvm1/2;

Klc— kpuTuyeckuini KOathULNEHT MHTEHCUBHOCTM HanpshkeHuii, MMNa mv1/2;

KJc — kpuTuuyeckoe 3HayeHue KoahuumeHTa MHTEHCUBHOCTW HaMpsHKeHUR, NoNyvYeHHOe nepecyeTom
n3 Jc, MMNa mm1/2;

Kef— adhchekTuBHbI k03D MLUNEHT KOHLEHTPALMUN YC/TOBHbIX YNPYTUX HaMNpPsHKEHW;

Ka — TeopeTuyeckunin KoaghnLMeHT KOHLEHTPALMN HaNPSHKEHWA;
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N02— KoadphMuMeHT 3anaca NPOYHOCTU MO Npeaesy TeKyuYecTH;

NT— KO3(h(PULMEHT 3anaca NPOYHOCTM MO BPEMEHHOMY COMPOTUB/IEHUIO;

nmt— koadppmumMeHT 3anaca NPOYHOCTV MO Npeaeny ANUTesNbHOM NPOYHOCTY;

NN— Koah(PULMEHT 3anaca NPOYHOCTM MO YMC/Y LMK/IOB MPU pacyeTax Ha LMKINYECKY0 NPOYHOCT;

na— ko3gULMEHT 3anaca NPoOYHOCTM MO YC/IOBHOMY MECTHOMY NPUBEAEHHOMY HaNpPsHKeHUo Npu pac-
yeTax Ha LMKINYECKYH MPOYHOCTb;

N — 4YMC/IO UMK/IOB HArpyXXeHusi KOMMNOHEHTa B 3KCM/lyaTaluu;

[JVO] — ponyckaemoe uncno uuknos;

RM™M— MUHMMasIbHOE 3Ha4YeHVe BPEMEHHOro COMPOTMB/IEHUS MPU pacyeTHOW Temnepatype, MIa;
RpO2 — MUHMMasIbHOE 3Ha4YeHMEe YCIOBHOIO npegesia TEKy4YecT Npu pacyeTHon TemnepaType, MMa;

RpQ2 — MUHMMasIbHOE 3HauYeHWe YC/IOBHOMo Npeaesna TekyyecTy Npy TeMnepaType rmapovcnbiTaHuii, MMa;

RZA — npegen BbIHOCAMBOCTY MPY CUMMETPUYHOM LUK/IE OCEBOr0 PacTSHXEHUA-CXATUSA NpU pacyeTHOW
Temnepartype, Mlla;

Ri'e — npegen nponopuMoHanbLHOCTM MpK pacyeTHOl Temnepartype, MMa;

Rmt — yCcnoBHbI Npeaen AAnTeNbHOW NPOYHOCTN MaTepuana npu pacyeTHol Temnepartype, MMa;

RMt— MWHMManbHbIA Npegen ANUTENbHOM NPOYHOCTM 3a Bpems t npu Temnepatype I, MMa;

Rct— npefen nonsyyectu npu pacyeTHol Temnepartype, Mla;

S — HOMUWHasNbHasa TOMALWMUHA CTEHKN, MM;

T— Temneparypa, °C (K);

Tb— Temnepatypa rugpoucnsitaHuid, °C (K);

Tt — TemnepaTypa, Npu AOCTWXEHUU KOTOPOl HeobXOAMMO YUMTbIBATb XapakTepUCTUKWU ANUTENbHON
NMPOYHOCTU, MAACTMYHOCTU U nonsy4vecTtu, °C (K);

Z — OoTHOCUTeNbHOe cyxeHue, %;

Z J— oTHOCUTE/NIbHOE CYXeHWe NOoMepeyHoro ceveHnst obpasua nocne paspbiBa Mpy pacyeTHON Temmne-
paTtype, MMa;

Z j— YCNoBHbI Npeaesn ANUTEIbHOTO CTaTMYECKOro CyXXeHusl npu Temnepatype [ 3a Bpems t, %;

ZTWt — YCNOBHbIA Npegen paBHOMEPHOTO OTHOCUTENBLHOIO CYXEHWUS MOMepeyHoro ceyeHus npu Aau-
Te/IbHOM CTaTU4eckoM paspylueHun, %;

a — KO3(PULMEHT NNHENHOro pacluimpenns, K-1;

a — HanpsbkeHue, MMa;

Gb — o6uwee n3rnbHoe HanpsxeHue, MMa;

gbL — mecTHOe n3rnbHoe HanpshkeHue, MMa;

G, G Gk — HanpskeHue Ha rnaBHbIX nowagkax /,y, kK, MMa;

Gm — obuiee memb6paHHOe HanpshkeHune, MIMa;

amL — mMecTHoe Memb6paHHoe HanpsxeHue, MlMa;

(0)1— rpynna npuBeeHHbIX HANPSXXEHWUI, onpegenseMas no COCTaBNAWNM 06LWNX MEMOPAHHbIX Ha-
NPSHKEHUIA NpU MexaHnyeckux Bo3aeicTeusax, Mla;

(a)2 — rpynna npuBefeHHbIX HanpshxkeHui, onpegensemas no COCTaBAALWMM 06LWMX UM MECTHbIX
MEMOpPaHHbIX M OBLNX U3MMBHBIX HaMpsHKEHWA, AeACTBYOWNX B cedeHnn TBC npu MexaHW4Yeckux BO3Ael-
cTBuax, Mla;

(0), (Qii, {G)jk, (gjk— npuBeaeHHbIe HanpshkeHnss 6e3 yyeta KOHUEeHTpauuun, MMa;

(0)Tax — mMakcumasibHOe npuBefeHHoe HanpsxeHue, MMa;

(g)r — pa3smax npuBefeHHbIX HanpshxeHuii, MMa,;

(0aF) — amnauTyga YyCnoBHbIX YNPYIrMX NPUBEAEHHbIX HaMpPsHKEHWIA, paccuntaHHas ¢ yyeToM koaddu-
LMeHTa KOHLEeHTpaLMmn YCOBHbIX YNPYrUxX HanpshkeHuid, MMMa;

(°ap)/ — amnaMTyga MECTHOrO YC/MIOBHOMO YNpyroro NpMBEAEHHOrO HanpskeHusi B 60nTe (LWNWsbke),
paccuMTaHHas C y4eTOM KOHLeHTpaLuMu HanpshkeHuin B pe3bbe, MMa;

(0oal)— amnanTyga nNpvBeAEHHbIX HaMPSHKEHWI C y4eTOM KOHLUEeHTpauumn, Mra;

{Gp), (Gp)ij, (GF)jk, (Op)jk — MecTHble ycroBHbIe ynpyrue npuBefeHHble HanpshHXeHus, paccunTaHHble C
y4yeToM KOahhUuneHTa KOHLEHTpaLmMmM YCNOBHbIX YIPYTMX HanpshkeHnin, Mra;

(0F)max — mMakcuMMasibHOoe YC/I0BHOE ynpyroe npvBefeHHOe HampshkeHue, pacCHMTaHHOE C y4eToM KO-
athdmymeHTa KOHLUEHTpaUNM YCAOBHbIX YNPYrMX HanpshxeHuii, MIa;

(oL), (ob)ji, (ab)jk, {O[)jk — mecTHble npuBefEeHHbIE HaNpPsXXeHWUs, pacCyUTaHHble C y4eTOM TeopeTuye-
CKOro ko3thpmumeHTa KOHUEHTpaUUn HanpskeHun, Mra;
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[0] — HOMuHanbHOE fonyckaemoe HanpshkeHwe, Mra;

[a]Th— HoMMHanbHOEe JonyckaemMoe HampshKeHue npu TemnepaType rugpoucneitaHnii, MMa;

[a]w— HOMMHanbHOEe gonyckaemoe HanpshxeHue B 6onte (Wnusbke), MMa;

(°)3n/’ (°)4n/— nprBefeHHble HanpsHkeHusa B 6onTax u wnunbkax, MMa;

$P5— KO3 PUUNEHT CHUXEHUS LIMKINYECKON NPOYHOCTU CBAPHOIO COeAUHEHUS;

qQW— KO3(IULUMEHT CHUXEHUSI MPOYHOCTM CBAPHOTO COEANHEHNS;

3 — KO3 PULMEHT CHMKEHNA A0NYCTUMOIO YACAA LMKIOB MPU HANOXEHUN BbICOKOYACTOTHbIX LIMK/OB;
A... — npupalieHne nepeMeHHOMN.

4 O6wue NonoXeHma

4.1 Ob6ocHoBaHMe npoyHocTM TBC cnepyeT NpoBOAMTL B LENsSX NpefoTBpalleHns peanunsauuu cregy-
IOLWMX NpefesibHbIX COCTOSHWIA:

a) KpaTKkoBpeMeHHoe paspylleHue (6e3 yyeta BAUAHUS O/IUTE/IbHOCTU HarpyXeHus);

6) paspyLlueHne B yCNOBUAX MON3YYECTU MPU CTATUUYECKOM HarpyxeHuu;

B) nnactuyeckasn gecopmaumsa no BCeEMy CeYeHuo koMnoHeHTa TBC;

r) BO3HUKHOBEHME MaKpOTPELUUHbl WM MakpoTPELUUH Npu LMKANYECKOM HarpyxeHun (Mpu Haamyunu
nonsyyectn unu 6e3s Hee);

[) noteps ycTtoiunsoctn TBC B LE/IOM WK ee KOMMOHeHTa (Mpu Hanumn nonsydectu unm 6es3 Hee);

€) HakonfeHve npeaesibHO foNycTUMON Aedopmauun;

X) AOCTUXEHMe npefenbHbiX U3AMEHEHUA hopM 1 pa3Mepos;

1) 3apoxeHne TpeLMHbl N0 MeXaHN3My KOPPO3MOHHOIO pacTpecknBaHus.

MpouHocTe TBC 3a paccMmaTprBaeMblil nepuon BpeMeHy cuntaeTcs ob6ecneyvyeHHOoi, ecnn B TeuyeHue
paccmaTpuBaeMoro nepuoga BpPEMEHW HU OAHO M3 MpefesibHbIX COCTOSHUIA BO BCeX NPenyCMOTPEHHbIX NpPo-
ekToM PY pexumax akcnnyartauuum, € y4eTOM YCTaHOBJ/IEHHbIX 3anacoB MPOYHOCTW, He JOCTUraeTcs.

4.2 B cnyyae ecnu TemnepaTtypa KomnoHeHta TBC npu akcnayaTauuu, B TOM 4uUCNe Ha OTAEeNbHbIX
pexunmax, Hmwke Tt, TO pacyeT Ha MPOYHOCTb CneayeT NpPoBOAWUTbL MO MpefesibHbIM COCTOSHMAM 6e3 yuyeta
XapakTepucTuK AAUTENbHOM NPOYHOCTU W TemnepaTypHol nonsyyectn metanna. Temnepartypy Tt cnepyeTt
NPUHUMAaTb B COOTBETCTBUU C AOKYMEHTaMW Mo cTaHgapTusauuy, CogepXalnmMy pacyeTHble XxapakTepucTuku.

B cnyyae ecnn Temnepartypa koMnoHeHTa TBC, B TOM yucie B OTAE/bHbIX pexumMax, pasHa Win npesbl-
WwaeT Temnepatypy Tp TO ero pacyeT Ha NPOYHOCTb B ATMUX pexumax criegyeTt NpoBOAWTbL MO npefefibHbIM CO-
CTOSIHUSIM COrNlacHO nepeyncneHnsam a)—u) 4.1, ¢ UICNoNb30BaHNEM He3aBUCUMbIX U 3aBUCUMbIX OT BPEMEHU
XapakTepucTK NPOYHOCTH, MIACTUUYHOCTU, a Takke Non3yyecTu.

CKopOoCTb paavauvoHHON NOA3y4vyecTun, pacnyxaHus v paguMauuMoHHOro pocta (419 UMPKOHWEBLIX crnna-
BOB) ONpefensloT B 3aBUCMMOCTU OT NoBpexaaroleil 4036l 1 Temnepartypbl.

[onyckaeTca He yuuTbiBaTb BAUSIHWE pafvauMOHHOrO pacnyxaHus, ecav BefidnHa cBo60gHOro paju-
aLMOHHOr0 pacnyxaHusi, pacCYMTaHHOIoO MO KOHCepBaTMBHONM 3aBMcCUMOCTM cornacHo MTOCT P 59429—2021
(npunoxeHne A), Ha MOMEHT OKOHYaHUS Ha3Ha4YeHHOro cpoka cnyx6bl coctasnset MmeHee 0,1 %. lMpu pac-
yeTe cBOOOAHOrO pajnaLMOoHHOIO pacnyxaHus UCNONb3YHT HaubonblUMe 3a Ha3HAYEHHbIA CPOK CAYXObl Mo-
BpexAatoLLyto 403y U TeMnepatypy HEMTPOHHOro 06ydyeHns B KomnoHeHTe TBC npu HY3.

XapakTepucTuku matepuasioB, KOTopble crnefyeT WUCMNOMAb30BaTb MNpU onpefesieHunM 3HayeHuii HoMU-
HaNbHbIX AOMNYCKAEMbIX HANPSHKEHWIA:

- BDEMEHHOE COMpPOTUBJ/IEHNE;
npegen TekyyecTu,
npegen ANUTeNbHON NPOYHOCTY;
npegen nonsydvectn (Npu orpaHuyeHun gedopmauun).

YKa3aHHble XapakTepucTukn, a Takke apyrue u3nMKo-mexaHuyeckue xapakTepucTuku, UCnosb3yemble
B HacTosALWeM cTaHgapTe (B TOM YMC/Ie He NepedncsieHHble B NyHkTe 13 [1]), cnefyeT NpuMHMMaTh B COOTBET-
CTBMM C TpeboBaHMAMK nyHkTa 13 [1].

4.3 MoBepoyHblli pacyeT TBC nNpoBOAAT N0 UX HOMUHA/IbHBIM pasMepam, 3a UCKTYEHNEM pacyeToB Ha
YCTONYMBOCTb.

Mpy NOBEPOYHOM pacyeTe JO/MKHbI ObiTb YUTEHbI BCE AEMCTBYHOLME HA KOMMOHEHT Harpy3kuM U paccmo-
TPEeHbl BCE pPexXxuMbl aKChayaTaunu.

4.4 TloBEpPOYHbI pacyeT Npu cTaTUYEeCKUX Harpyskax GO/DKeH BkoYaTb B cebs:

a) pacyeT Ha CTaTU4YecCKyl MPOYHOCTb;

6) pacuyeT Ha yCTONYMBOCTb;
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B) pacyeT Ha UMKINYECKY NPOYHOCTb U/ ANUTENBHYIO LUKIUYECKY0 NPOYHOCTb NPU pacyeTHON TeMm-
nepaType, paBHOI WM npesblwatoen T\

I pacyeT Ha CONpoTUB/IEHNE XPYNKOMY (BA3KOXPYNKOMY) paspylleHuio (HectabunbHoe pasButue Tpe-
LWMHBI);

[) pacyeT Ha ONNTENbHY CTaTUYeCKY NMPOYHOCTb;

€) pacyeT Ha nporpeccupyloee n3MeHeHme opmMbl 1 pasMepos;

X) pacyeT Ha HakonsieHne BSA3KonnacTudeckmx (naactuyecknx) aedopmaunii.

4.5 Mpy pacyeTe Ha CTaTUYECKyl0 NMPOYHOCTb MPU BCEX 3HAYEHUAX Harpysok u TemnepaTyp B pexumax
paboTbl PY, pernaMeHTMpOBaHHbIX NPOEKTOM, MPUBEAEHHbIE HaNPSXEHUS B KOMMOHEHTE He [O0/KHbI NpeBbl-
WwaTb AonycKkaeMbIX 3HAYEHW, YCTaHOB/IEHHbIX HACTOSALWMM CTaHAAPTOM.

4.6 PacueT Ha yCcTOlHYMBOCTb cnefyeT NpPoBOANUTb ANA MOATBEPXAEHWNS TOro, YTO 3HAYEHWS Harpyxaio-
LWMX hakTOpOB He NpeBbIaloT AONYCKAeMbIX 3HAYEHWUI, YUUTbIBAIOLLMX OMACHOCTb MOTEpU reoMeTpUYecKoi
YCTONYMBOCTM KOMMNOHeHTOB TBC no npegenbHOMY COCTOSIHUIO COrNacHo nepeuvcnexuio o) 4.1.

4.7 PacueT Ha UMKIMYECKYH MPOYHOCTb MPOBOAAT HA OCHOBE aHann3a HanpskeHWid C yH4eTOM KOHLLEH-
Tpauuun C Uenblo UCKITYEHNS BO3HUKHOBEHMSA TPELLUUH B KOMIMOHEHTE BC/IEACTBUE LIMKNNYECKOrO HarpyXeHus.

Jlonyckaemble amMnIUTyAbl HanpshKeHU AN 3afaHHbIX YMCen UMKIO0B, BPEMEHU U TemnepaTypbl 3KC-
nayaraumm onpegensioT NCXOAA U3 XapaKTepUCTUK COMPOTUBIEHNS YCTaIOCTHOMY paspyLUeHuto, 3aBUCALLUX
B 06LlLeM cnyyae OT TeMneparypbl, BpeMeHu, BAUsSHUA paboyeil cpefbl U HEMTPOHHOrO 06/y4YeHus, ¢ BBeje-
HVeM Ko3(hMLUMeHTOB 3anaca NPoOYHOCTU MO YUCNY LUKMNOB U N0 HAMPSXEHUAM.

B pesynbrare pacyeta Ha LMKIMYECKYIO MNPOYHOCTb (O/IMTENbHYI0 LMKINYECKY0 NPOYHOCTL) ornpefje-
NS0T gonyckaemoe 4uc/io NOBTOPEHWA pexmnmMoB paboTbl PY npu akcnnyataumu Ana 3afjaHHbiX NOBTOPHbIX
aKcnayaTauMOHHbIX TEMNEPaTYPHbIX N MeXaHUYeCKNX Harpy3ok uam gonyckaemble TemnepaTypHble U MexaHu-
yeckue Harpysku A8 3afaHHbIX Yncen NoOBTOPEHW pexnmoB paboTbl PY npu akcnayartauuu.

4.8 TMpy oueHKe UUKIMYECKOn NPOYHOCTM 3a npejenamu ynpyroctv MCnosb3yloT YC/I0BHOE ynpyroe Ha-
npsbkeHne. JTO HaMNpsHKeHWe AO/MKHO 6blITb paBHO MPOU3BEAEHUI0 ynpyronaacTnyeckon gedopmauum B pac-
CMaTpuBaemoin Touke Ha MOy b YNpyrocTu.

4.9 PacueTt Ha CONpOTUB/IEHNE HECTabUNbLHOMY POCTY TPeLuHbl cnefyeT NPoBOAUTbL Ha OCHOBE COMo-
CcTaBneHus KospuumeHTa MHTEHCUBHOCTU HAMPSDKEHWUN C KPUTUYECKMM 3HAYEHUEM B LEAX UCKIHOYEHWS
BO3MOXHOCTW XPYMNKOro (BA3KOXPYMNKOro) paspyleHns (HectabuibHOro pasBuUTUS TPELLMHbI).

4.10 MNpu pacyeTe Ha OANTENbHYKO CTATUYECKYHO MPOYHOCTL MpPU BCEX 3HAUYEHUAX Harpy3ok npu Tem-
nepatypax, paBHbIX UM Bbiwe Tt, HANPSHKEHUSA B KOMNOHeHTe TBC He [0/KHbI NpeBbllwaTbh AonycKkaeMble
3HaYeHus.

Jonyckaemoe HanpshkeHne onpefensoT UCXOAS U3 XapaKTepUCTUK AANTENbHOW NPOYHOCTH, 3aBUCALLNX
OT Temnepartypbl U ANUTENBHOCTU HArpyXeHus, ¢ BBeeHneM koadhduLmeHTa 3anaca npovyHOCTHU.

4,11 PacueT Ha nporpeccupyoliee naMeHeHne popMbl U pa3mepoB NPOBOAAT Ha OCHOBE aHaIM3a Ha-
NPsXeHHO-A,eOPMNPOBAHHOTO COCTOSIHUS C LieNbio HeAOMyLeHWs HaKonneHus nnactuyeckol gedopmaimm
CBbILIE YCTAHOBJIEHHbIX NPeAenoB N0 UCKIIYEHUS HeLOoNYyCTUMbIX OCTATOUYHbIX M3MEHEHUA hopMbl U pas-
MepoB KOMMOHEHTa Npu aKcnyarawluu.

Jonyckaemble nameHeHUs opmbl 1 pa3mMepoBs, BKIOYaA NPOrnbbl, B pesynbraTe npouecca HakonjaeHus
HeobpaTUMbIX NacTUYECKNX AeddopMaLnii OMKHbI BbiTb YCTAHOBMEHbI MPOEKTHOW (KOHCTPYKTOPCKOW) OpraHu-
3aumeli B KaX4OM KOHKPETHOM C/lydae C YH4EeTOM Has3HauyeHWs 1 yCrioBUiA paboTbl 3/1IEMEHTOB aKTMBHO 30Hbl.

4.12 PacueT TBC Ha guHamMunyeckne BO3AENCTBUS U BMOPONPOYHOCTb MPOBOAAT MPY COBMECTHOM Aei-
CTBUWN CTaTUYECKUX N AMHAMUYECKUX Harpy3ok B cootBeTcTBUM ¢ FTOCT P 70429.

4.13 MNpuBefeHHOe HanpsXeHue, ComnocTas/iseMoe C AOoNycKaeMbiM/ 3HaYEeHUSAMU, OnpesenstoT no Te-
Oopvn HaMBOoNbLUNX KacaTesbHbIX HanpsXxeHuii Tpecka Wnn aHepreTnyeckoi Teopun Museca, 3a UCKIYEHUEM
pacueTa Ha CONpOTUB/IEHWE pa3pyLUEHUIo, Korga NpuBELEHHbIE HAMNPsHKeHUs onpeaenaT Nno Teopuu Hawm-
60/bLINX HOPMANbHbIX HANPSXXEHWA.

4.14 Tony4yeHHble B pe3ysbTare MOBEPOYHOro pacyeTa faHHble (HanpshXXeHwus, yucna UWKI0B, Bpems
HarpyXeHus, Harpysku, gedopMaunn nnm nepeMeLleHns) crefyet ConocTaBisATb C COOTBETCTBYHOLWNMU [0-
MyCcKaemMbIMW 3HAYEHUAMM, 3aBUCALLMMUN OT pexnma paboTbl 1 KaTeropum AeRCTBYOLWNX HaNPSHKEHWIA.

4.15 BnvsHue pabouunx cpep cregyeT yunTbiBaTb B COOTBETCTBUM C [1].

4.16 BnusaHue 06nyyYeHUss Ha U3MEHEeHWe XapakTepucTUK NAACTUYHOCTWU, CONPOTUBJIEHUSA XPYNKOMY,
YCTaNOCTHOMY, AINTENBLHOMY CTaTUYECKOMY pa3pyLUeHuio 1 NOM3YYecTn crefyeT yuyuTbiBaTb Npy NpoBeAeHUN
COOTBETCTBYHOLNX PACYETOB C UCMOMb30BaHNEM 3TUX XapaKTepuUcTuK.

4.17 TloBEpOUHbI/i pacyeT Npu CTaTUYECKUX BO3AENCTBMSAX NMPOBOAST C YYETOM BCEX PACYUETHbIX Harpy-
30K M BCEX PaCYeTHbIX PEXMMOB NpU 3KChyatauuu.
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4.18 OCHOBHble pacyeTHble HarpyxaroLme akTopbl AO/HKHbI BKIOYATL (NMPU HaNn4mm):

- BECOBYIO Harpysky;

-fasneHne (BHyTPeHHee 1 BHeLlHee);

- TemneparypHble BO3AelCTBUS;

- paguvaLmnoHHbIii pocT BCneacTBue 06yyeHns (4N8 LMPKOHWEBbIX CNIaBoB);

- pacnyxaHue BcneacTtsme 06nydYeHus;

- BbIT/IKMBAIOLLYIO CU/TY OT TeNnsIOHOCUTENS;

nepemMeLlleHus, Bbi3BaHHble (DOPMOU3MEHEHNEM CONPSKEHHbIX 3/1IEMEHTOB aKTUBHON 30Hbl;

- Harpysku npu 3arpyske v BbIrpy3Ke akTUBHOM 30HbI.

4.19 TNpun nposBeAeHUN NOBEPOYHOIO pacyeTa BCe HaMNpsHKEHWUS B KOMMOHEHTe pas3fensioT Ha KaTeropum.
HanpskeHns, oTHocAlmMecs K pas/fIMyHbIM KaTeropusam, AO/KHbl ObiTb 06beAUHEHbI B TPYNMbl KaTeropuii Ha-
NPSHKEHWIA.

4.20 [lonyckaeTca npoeefieHne pasfefibHbIX NOBEPOYHbIX pacyeToB COMPSXEHHbIX KOMMNOHeHTOB TBC
npv ycnosuu oba3aTesibHOro yyeta Ux B3aMMOAENCTBUS.

5 HomuHanbHble gonyckaeMble HanpsXXeHus

5.1 HomuHa/ibHoe fJonyckaemoe HanpsbkeHue [a] cnegyeT onpeaensTb Mo YCTaHOB/EHHbIM B HACTOS-
LEeM pasgene xapakTepucTukam maTepuana npy CoOTBETCTBYHOLWEN TemnepaTtype.

5.2 HoMuHanbHOE AonyckaemMoe HanpsbkeHue [c] B KOMMOHeHTax ¢ TemnepaTypoii Hike Tt, cnegyeT Bbl-
YncnATb MO YC/TIOBHOMY Npefeny TekyyecT RA02 1 BpeMeHHOMY conpoTuBieHuto R no dopmyne

(nT
(0] = min P0.2 . RI 5.1)
"0,2 ' M

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

[ns KOMNOHEHTOB C TemnepaTypoii, paBHOl WK Bbiwe Tt, 3HauyeHne [a] cnepyeT BbIYUCAATL MO YC0B-
HOoMy npegeny TekyvyecT Rp02, BpeMeHHOMY conpoTuBaeHuio R n npegeny oamTesibHOW nNpoyHocTn Rt
411 BPEMEHU HarpyXeHusl t, paBHOro BpeMeHu akcnsyatauuy npu aToin TemnepaTtype.

HomuHanbHOe gonyckaemoe HanpshkeHue B KOMMNOHEeHTax C Temnepartypoii, paBHOl uau Bbiwe Tp cne-
AyeT BbluMCNATL No hopmyne

FRI02 o

[0] = min (5.2)
noz2 nmt
a Ans UMPKOHMEBLIX CM/IaBOB Mo hopmyse
(Rdo2 R
[a] = min B2 Rm (5.3)
"0,2 It

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

5.3 lMNpu TemnepaTtypax, paBHbIX UM NpeBblaWmnx Tp 1 3af4aHHOM OrpaHuvyeHun gedopmauumn nosn-
3y4YecTu 3a BpeMs t KOMMOHEeHTbl cneayeT BblYMCIATL Mo npegeny nonsydectn Rat. KoadhdmumeHT 3anaca no
npegeny non3y4vyecTtu crefyert npuHMMaThb paBHbIM eAnHULE.

5.4 Tpn Temnepatypax, paBHbIX WX NpeBbilWaKwmx Tp WM B TeX cnyyasx, Korga akcnnyataumsa TBC
BK/lOYAET ABa U 60/1ee PeXUMOB HAarpyXeHus, OT/IMYaloWmMXCa No Temnepatype Wiu Harpyske, OCHOBHble
pa3mMepbl AO/TKHbI YAOBMNETBOPATL CneayoLwemMy yC0BUIO MPOYHOCTU MO HAKOMAEHHOMY A/INTENbHOMY CTaTu-
YECKOMY MOBPEXAEHUIO:

<1 (5.4)

rae tj — NpoAO/MKUTENBHOCTL PaboThbl HA /-M PEXMME HarpyXeHus, c;
[t]i — monyckaemoe BpeMsi HarpyxeHusi, onpeaensieMoe no KPUBbIM A/IMTENbHON MPOYHOCTY Kak Bpems,
COOTBETCTBYIOLLEE HAMPSHKEHMIO, paBHOMY nnt mmj, rae am — obliee MeM6paHHOe HanpshkeHue
B KOMMOHEHTE Ha /-M pexume HarpyXeHus, c.
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6 Knaccudomkaumsa HanpskeHuii

6.1 MNpu NpoBefeHUV NOBEPOYHOrO pacyeTa UCMO/b3YIOT CAeAyLMe OCHOBHbIE KATEropun HamnpsKeHWii:

- aT— obLwme MmembpaHHble HanpshXXeHus;

- amL — MeCcTHble MeMOpaHHble HanpshHKeHus;

- <& — 06uWme n3rnbHbIe HanpPsHXeHus;

- abL — mecCTHble U3rMbHbIe HanpsHXeHus;

- aT— obLume TemnepaTypHble HanpsXeHus;

- 0T_— MecCTHble TeMmnepaTypHble HanpsHKeHus;

- 0SW — 00LMe HanpsXeHUs, BbI3BaHHble pacnyxaHuem u (Mnun) pagnaumoHHbIM POCTOM (418 LUPKO-
HUEBbIX CMNJ/IAaBOB);

- 0SWL — MecCTHble HamnpsXeHus, Bbi3BaHHble pacnyxaHuem u (Unn) pagnauyoHHbIM PoCcToM (418 uup-
KOHMEBbIX CMN1aBoB).

6.2 HanpsxeHusiMn, OTHOCALLUMMUCA K KaTeropuy obLmx MemMOpaHHbIX HanpsKeHWid, B TOM 4ucie SABNS-
IOTCA CpefHUe HanpsHXeHUs pacTsHXKeHus (MM CKaTusl) Mo TOMLMHE CTEHKN UMANHAPUYECKON 060/0YKM, Bbl-
3blBaeMble AeiCTBMEM BHYTPEHHErO WM Hapy>XHOro AaBneHus, NMbo 6anku nog AencTBreEM OCEBOM Harpysku.

6.3 HanpshkeHusMu, OTHOCALLMMUCS K KaTeropum MeCTHbIX MeMOpaHHbIX HanpshkeHuid, B TOM 4ucne
ABNAIOTCA:

- MemM6paHHble HanpshHKeHUss OT MeXaHNYeCKMX Harpy3ok B 30Hax coeAmHeHUs 060/104eK M NNAacTuH;

- MeM6paHHble HanpshkKeHuss OT MeXaHU4eCcKMX Harpysok B 30Hax npucoepuHeHus kapkaca TBC k pe-
wetkam TBC.

6.4 HanpspkeHUAMU, OTHOCALMMUCS K KaTeropmm o6LuUX U3rMOHBLIX HaNpPsHKEHWR, B TOM yYnucie SABASOTCA
HanpsbkeHWs 13rnoba, Bbi3blBaeMble AeICTBUEM BHELLUHMX CU1 M MOMEHTOB, AEWCTBYIOLLUX HA KOMMOHEHT B Lie/IOM.

6.5 Hanps>xeHusAmMun, OTHOCALWMMUCS K KaTErOpMM MECTHbIX U3rMOHbLIX HanpshkeHuid, B TOM ynucne ABns-
IOTCA HanpsXeHUs u3rnba, Bbi3BaHHble AeliCTBMEM [AaB/IEHUSA B 30HaX COeAWHEHUS Pa3/iMyHbIX KOMMNOHEHTOB
(B TOM uucne nnacTuHbl U uUAMHApUYeckasa obevalika kapkaca TBC u peweTtkun TBC);

6.6 HanpsykeHmamMM, OTHOCALWMMUCA K KaTeropum o6LuMx TemMnepaTypHbIX HanpshkeHwuii, B TOM 4ucne
ABNAOTCA:

a) HanpshXeHusl, Bbl3blBaeMble OCEBbIM NepenajomMm TemnepaTtyp B obeuvaiike;

6) NMMHeHan YacTb HaNpPsHKeHuli B 30HaxX CoeANHEHNS KOMMOHEeHToB TBC ¢ pas/inyHbIMU XECTKOCTAMU;

B) HanpshkeHusl, Bbi3blBaeMble nepenagomM Temnepatyp no TONWMHE NIOCKMX NNacTWH, Hanpumep pe-
weTok TBC;

I HanpsHKeHWs1 B CTbIKOBbIX COEAMHEHUAX LUANHAPUYECKUX 06eyaek, BbINOMHAEMbIX U3 Pa3HOPOLHbIX
mMaTepuasnos.

6.7 Hanps>keHusAMU, OTHOCALMMUCA K KATeropum MeCTHbIX TeMmnepaTypHbIX HanpshXeHuid, B TOM yucne
ABNAIOTCA:

- HanpsHKeHus B LLEeHTPasIbHOW YacTh AMMHHBIX UUMHAPUYECKUX 060/104eK, Bbi3biBaeMble nepenagom
TemnepaTyp Mo TO/NLWNHE CTEHKW, 3a UCKIIYEHUEM NMHEHOW coCcTaBnsALel HanpshXeHWi, yka3aHHON B ne-
peuncnexmm 6) 6.6;

- HanpsHkeHus B GUMeTaN/Inyeckux KOMMNOHEHTax, Bbi3BaHHble Pa3HOCTbIO KO3(ULMEHTOB NIMHENHOrO
paclumpeHns Matepuasios.

6.8 Hanps>xeHUsAMU, OTHOCALLUMUCS K KaTeropuv MeCTHbIX HanpshKeHUn B 30HaX KOHLEeHTpauuu, B TOM
ynucne ABAAIOTCA HanpshKeHWs B 30HaxX OTBEPCTUiA, ranteneid, pe3bd OT TEN/0BbIX U MEXaHUYeCKUX YCUINN,
onpegensemMble C y4eTOM KO3(PmLUMEeHTa KOHLEHTPALUN HAMPSXKEHNA.

6.9 MNpu NpoBeAeHUN MOBEPOYHOIO pacyeTa OnpeaenstoT HanpsHXKeHNs KaXKAoM pacyeTHOW rpynnbl KaTe-
ropuii HanpsbkeHuiA, No KOTOPbIM OMpPeAensoT NPUBEAEHHbIE HAMPSHKEHMWS, CONOCTaB/siEMble C COOTBETCTBY-
IOLLMMUK OONYCKAEMbIMU HaNPsHXKEHUSMU.

6.10 Ha ocHoBaHMM aHanM3a AEeliCTBYIOWNX Harpy3ok 1 TemnepaTypHbIX Nonei crnegyet BblbpaTb Hau-
6onee HanpshkeHHble obnacty TBC, npuyem ANns pas/iMyHbIX pacyeTHbIX c/iydyaeB 3TM 061actv MoryT 6bITb
pa3MyHbIMU.

6.11 MpuMepbl UCMOMb3yeMbIX MPU pacyeTax Ha CTaTMYECKY U LMKINYECKY NPOYHOCTb rpynmn Katero-
puii HaNpPsHXEHWA N X 0603HAYEHUA NPUMEHUTENbHO K pas/iMyHbiM TUNam KoMMnoHeHToB TBC npuBefeHbl B
Tabnuue 6.1, a ANA paccumTbiBaeMbIX 30H — B Tabsmue 6.2.



2023

FOCT P 70428

D9g1 XelHaHOUWON 8 uHaudueH umdosarey uuAdl xiaH1enoed 19danmd) |



2023

FOCT P 70428

0 <ol

glhhd =8 SoX

o drxwn B 0.8y _xx O«
O + OONTq,na _—Qo + Mx
18, 0 — ok + B+ v @ oNBeal BBy

e=— 0 ™MQo +B
N Bso 0 w0
ox880OR
bena o Ox 520«
N <WAAIRBo .+ BdldcoN + O, R -

Rr 8 atmos 40 wBdg & X ¢ X —

o WS 5 @— .© <oo+ 00o0Ls0
mQo +0 — Bg N T =
™o+ 0 Bog R0

Boo Q0
8a0R
(31 CBA
< wwoh Bo 0O N+ OS—G T Ne;
R o o o SQuN 0 MRQ e

@g <O <Ko+ OR5 00050 o866 o

OXBxonmRo + B w ® .—< o0 x —0D:

xOxMQo + B D% ™m0

_Pio Qo

D&C 0O Qg

bed o x

Soo o I
licy 8Louo X w@xo cn< T, F M  xXoU
=< Ooxd ™ ouwlRd0s' Lo 00 Co0s00
Blo_—d  OM o0 X6 Xldon Be
& GTOo oo T R s0R 88 008' 2T Sle’s)
Ox OO oo
frfRnoRs o (18 8 Ao
o X ool s@ B X o — - B
o0 Xo ~mRuwad®x 2 @& Lo v w8
o8n
_odolo oo Ao [el'e)
xio O T 1oXN8
QDoo ow o ooCown

Too DolUoo X W.andNG, < @ LD @ (xx0 W
Pwio R 8orc® o ul2dD "o mm= 00 ©ood ®
O o o TRood O Ko A luro o8T
oSaloo o o 180L P8 w008’ exxo ©oQ

x oo
O =—o0 8 Bxno
=2 nhuUC>OQHmu\OC_BPOuh
o x|omon R s ves @R oo ¢

o8z
o Qwo oo NG Oo0O

©o0

0|8 ey
X o 4O UIO
T
XNT w» o
O wHO —

oel PR
oosx2bdo

=Je®) vLo@AA,wmoome

xP ocoXoo-Xown g

D91 XeHoe xiawagiaimnooed g9 ynHaxsdueH undolarex uuAds 1Iadenndl] — 29 ehuuvge |



2023

FOCT P 70428

Z'9 19NUge_L SUHERHOMO



FOCT P 70428—2023

7 Mopsagok onpeaeneHnsa HarnpsXKeHWin

7.1 TpeboBaHVA K NOPSAKY onpefesieHns Hanps>xeHui

7.1.1 Ha ocHOoBe aHanu3a yc/noBuWii BBOAA B 3KCMyaTauui peaktopa W akcnayatauunm TBC gomkHa
6bITb YCTAHOB/IEHA NPOEKTHasA nocnefoBaTe/lbHOCTb BO BPEMEHU PEXMMOB HarpyxeHuss TBC, Bkiovas pe-
XVMMbl HapyLeHUs HOPMasibHOW aKcnayaTaunn.

7.1.2 NS NpUHATON NocnepoBaTebHOCTU PEXMMOB Harpy>XXeHUs pacyetamy B NPeAnosioKeHMn ynpy-
roro noBefeHNs Marepuana onpegensoT HanpsHXXeHHo-AedOpPMUPOBAHHOE COCTOSIHME B OMACHbLIX CeYEeHUsIX
komnoHeHToB TBC.

7.1.3 [lomkHO 6bITb ONpefesieHo aHa/IM3upyemMoe pacyeTHoe ceuveHve HanpsbkeHuin CM. CnepyeT npo-
BoanTb CI1 yepes 30Hy, rae oxuaaeTcs nepsoe nosiBfieHue naactuyecknx gedpopmauuii. B cnyvae ecnm kom-
MOHEHT NpeAcTaBNseT coboin LNMNNHAPMYECKYHD 060/104KY, TO CeYEeHMe credyeT NpoBOAUTL NepneHANKYASPHO
K CPeAMHHOI NMOBEPXHOCTU 060/104kM. B nHom cnyuae CI cnepyeT BbibMpaTb NepneHAuKynsipHO K OAHON 13
BHELUHUX NOBEPXHOCTENA.

7.1.4 HanpshkeHHOe cocTosiHme B Kaxgon Touke CI1 xapakTtepusyeTcs TeH30poM HanpshkeHuii {o}.

7.1.5 JedhopMmupoBaHHOE COCTOSIHNE B Kaxaon Touke CIT xapakrtepusyeTcs TeH30poM gedopmaunii {e}.

7.1.6 B cnyyae ecnm CIT naockoe, TO HanpPshXeHHOe COCTOSIHME B KaXXA0l TOUKe ceveHuns credyeT npeacra-
BWUTb Kak CYMMY TEH30POB CPeAHUX, U3IMOHbIX U HEJIMHENHbIX COCTaBAALWNX HanpskeHuin {aT + <& + o). Mpu
3TOM BENNYMHBI @ U b, XapakTepusyloLme MemopaHHy 1M N3rMOHYH COCTaBASALWME HanpPshKeHWA, SBNSAOTCA
NOCTOAHHbIMU AnA Bcex Tovek CIT:

B=ax +b’ (7-1)
roe an b — koadhPuumMeHTbl, XapakTepusylowime n3rnbHyr 1 MemopaHHy0 COCTaBNSAOLLNE;

X — paccTosiHMe OT LeHTpasibHOl OCK, OTHOCUTENIbHO KOTOPOI NponcxoauT obwmii n3rné Cri;

a, p — VHAEKCHI, MPUHUMAKWME 3HAYEHWUA X, Y W Z MNpW UCNONb30BAHUM OPTOrOHasIbHOW CUCTEMbI
KoopAvHaT.

TeH30p cpefHUX HanpshkeHuii {a T} — TeH30p, KOMMNOHEHTbl KOTOPOro NMOCTOSIHHbI U PaBHbI

roe A — nnowagab Crl.
TeH30p U3rnbHbIX HaNpPsXXeHUin {ob} — TEeH30p, KOMMNOHEHTblI KOTOPOro /IMHENHO U3MEHATCSA Mo ceve-
HWIO N paBHbI

"6op =ax =y Jca,x<JA (7.3)
"A
roe /= J(ZdA — MOMEHT uHepumm CI OTHOCUTENBHO LEeHTPasIbHON Ocu.

n

TeH30p HenuHelHbIX HanpshkeHwin {0V} onpefensaT Kak TEH30p, KOMMNOHEHTbI KOTOPOro paBHbl pasHo-
CTK cOoCTaBnALWMNX TeH30poB {0} n {oT + oL}

7.1.7 B cnyyae ecnu CIT npon3BO/IbHOTO BMAA, TO B CEYEHUM AO/MKEH ObiTb onpegesneH Ha6op JM. /N
cnefyeTt NPoOBOAWTbL Yepe3 CTEHKY KOMMOHeHTa neprneHAWKYNSPHO K BHYTPEHHEe!, BHEeLWHen uan cpeauHHon
NOBEPXHOCTM KOMMNOHEeHTa. Bbibop JIM npmBegeH Ha pucyHke 7.1.

HanpsixeHHoe cocTosiHue {a} B kaxaoi Touke Ha JIM npeactaBaseTcsa (CM. PUCYHOK 7.2) Kak CyMMa TeH-
30pOB CPeAHUX, U3MMOHBLIX N HEMMHENHbIX COCTaBASALWMX HanpshkeHun {0T + ob + os}. Mpn 3TOM MembpaH-

Hast 1 M3rMbHasi COCTaBASAOLIME HANPSHKEHUA MOCTOSIHHbI A5 Bcex Toyek JMM:

°*(T+h)a(3 =3x + [5.4)

rae a ub — KoagpOULMEHTBI, XapakTepusytowme M3rmbHylo 1 MeMGpPaHHy0 COCTaB/SOLWME;
X — paccTosiHie OT CPeAMHHOI NMOBEPXHOCTM [0 paccMaTpuBaemMoi Touku Ha .
TeH30p cpeAHux HanpsikeHuii {0T } — TeH30p, KOMMOHEHTbI KOTOPOrO MOCTOSIHHbI 1 PaBHbl

roe s — TOo/WMHa CTeHKM B MecTe nposefeHus J1MM.
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PucyHok 7.1 — TyTn vHTErpnpoBaHus Mo TOJILMHE KOMMOHEHTa

TeH30p U3MMBHbLIX HanpskeHui {ob} — TEH30pP, KOMMOHEHTbl KOTOPOr0O JIMHEHO M3MEHSIIOTCA Mo ceue-
HUIO 1 paBHbI

12x +SrI2
‘bap="X=—J OapXdx, (7.6)
S -si2

rae X — paccTosiHie oT Touku Ha JIMN fo cpefuHHOi NMoBEepXHOCTY.
Ha BHYTpEHHEeli 1 Hapy)XHOW NOBEPXHOCTU CTEHOK U3rMGHbIE HAMPSHKEHUS] MPUHUMAIOT 3HAUYEHUS

mFiG_\r] x d x (7-7)

CoctaBnstouwume TeHsopa {amn} cnegyet BblYUCIATL NO opmyne

°nlap = aap” ap + abap)' (7.8)

12
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1 — KOMMOHEHT TEH30pa HaMpPsSHKEHWA; 2 — U3rMBGHasi COCTaB/ISAIOLLAs KOMIMOHEHTa TEH30pa HampshkeHWit; 3 — mMemMbpaHHas cocTasnstolwas
KOMMOHEHTa TeH30pa HanpsXeHWit; 4 — NUHUA NpyBeeHVs

PucyHoK 7.2 — PasfaenieHvie HanpskeHWUii Ha CpedHIor, U3rMBHYH0 1 HE/TMHEHYIo cocTaBnsiolme

JedopmumpoBaHHoe cocTosiHMe {e} B Kax[oi Touke, nexatyein Ha JIM, Nogo6HO HanpsHKEHHOMY COCTO-
SHWI0, TaKKe MOXET OblTb MPeACTaB/IEHO Kak CyMMa CPefHUX, U3TMOHbIX U HEIMHENHbIX COCTaBSAILWMX Ae-
dhopmaumii eTap + £bap + £n/ap. Mpy 3TOM BEMYMHbBI, XapakTepusylolme MemopaHHy0 1 U3rnbHyt cocTas-
nswouwue gecopmManmii, NOCTOSIHHLI ANs Bcex Todek JM

UT+b)aB= ax + i, (7.9

rage a b — kKoauuneHTbl, XapakTepusyouine n3rmbHyro n MemopaHHyo cocTaBsAoLne;
X — paccTosiHue OT CpeAMHHON NOBEPXHOCTU 40 paccMaTpvBaeMol TOUkM, nexaliei Ha JIrl.
CpegHue (membpaHHble) cocTaBnswwme gedopmannii NOCTOSAHHbI ANs BceX Todek ST 1 paBHbl

1+45/2
ap—b— J > (7-10)
-s/2
roe s — gavHa Jrl.
Ha koHuax JIM n3rnbHole gedopmaymm NpUHMMatoT 3Ha4YeHus

6 +
e6oth=+ — eoqXC,X - (7.11)
s -s/2
KOMMNOHEHTbI TEH30POB HaNpPsHKEHW cneayeT anrebpavyeckyn CymMUpoBaThb C NocneayllwmM onpege-
NIEHNEM CPefHUX, CPefHUX M/IC U3rMOHbIX, CyMMapHbIX (B TOM YMUC/le C y4eTOM KOHLIEHTpauuu) npuBefeH-
HbIX HanNpPsbKeHWi B COOTBETCTBYHOLLME MOMEHTbI BPEMEHW B COOTBETCTBUM C OMpPeAensieMoil kaTteropueid nnm
rpynnoi kateropwii HanpshkeHuii Ansa nocnepylowein NpoBepPKM NMPOYHOCTU MO COOTBETCTBYHLIMM AONyCKae-
MbIM HarnpsHKeHUsIM.

7.2 PacuyeT npuBeAeEHHbIX HaNPsHKEHUA C UCMO/Ib30BaHNEM TEOPUN MakKCUMaslbHbIX KacaTeslbHbIX
HanpsHkeHWn Tpecka

721 3HAUYEeHUs! [NaBHbIX HAMPSHXKEHWIA OMpeaensioT No LWeCTW COCTaBMAKLWMUM TeH30pa HanpshKkeHui
{aT + ab}. Hanbonbluemy 3a BCIO UCTOPUIO HArPyXEHWUs TTaBHOMY HaNpPsHXKEHWUIO MPUCBaMBAOT UHAEKC /, ABYM
APYTUM MpY TOM Xe MOMEHTE BpeMeHW — MHAEKChI j U K (a-" O~ ak). CoOTBEeTCTBYIOLME AaHHOMY MOMEHTY

13
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BpPeEMEHU nowanki cnegyeT cumtarb 3aUMKCUPOBaHHbIMUW O/151 BCeli UCTOPUMN HarpyXeHus. [na Bcex Apyrux
MOMEHTOB BPEMEHM NaBHble HaMNPSXXeHUsA YCMOBHO CrieflyeT OTHOCUTb K 3addMKCMPOBAHHbLIM MJowajkam i, j
M K cnefylowmum obpa3oM — 3HaYeHUs rNaBHbIX HANPSXEeHWU AO/MKHbI OblTb COOTBETCTBEHHO OTHECEHbI K TEM
naowaskam /,j n K, KOTopble HakKNOHEHbl K peasibHbIM [1aBHbIM NoWaAkam nof HauMeHbL UM Yr/10M.

7.2.2 Ha BblbpaHHbIX 3ahMKCMPOBaHHbIX NaBHbIX Molagkax ons BCeill NPUHATON nocnegoBaTesibHO-
CTV PEXUMOB HarpyXeHus onpeaenstoT 3aBUCUMOCTU M3MEHEHUS TNaBHbIX HaNpsxeHwi a-, Oy ak 4nsa TeH3o0-
poB HanpshkeHuit {oT + ab} n{oT + ob + onl}.

Hapsay ¢ npambiM METOLOM pacyeTa € YYeTOM KOHLEeHTpauuy HanpsKeHWi, 4O0MKHbl ObITb paccumTaHbl
3HauYeHUs KOMMOHEHT TeH3opa HanpshkeHuit {aT + ab + aff} Ha 0OCHOBAHUN KOMMOHEHT TeH30pa HanpshKeHui
{aT + ob} 1 KO3(h(hNUMEHTOB KOHLEHTPALMN HAMPSHKEHUNA.

7.2.3 3HayeHuMs NpMBEAEHHbIX HAMPSHKEHNA () onpeaensaT 4Nss MOMEHTOB BpemeHn f1( t2, ..., tf, ..., tm,
B KOTOPbIX yBennyeHne/yMeHblueHe abCooTHOro 3HayeHus /60ro 13 raBHbIX HaMpsHXKeHUn cmeHseTcs
€ro yMeHbLUeHnem/yBesimieHnem, no oopmynam:

- MECTHble NPUBELEHHbIE HanpsXKeHNs 6e3 yyeTa KOHUEeHTpauun ans MoMmeHTa BpemeHn  Mna

I~ qgj’ (7.12)
©)jk,| = °j,1 ~ GkJ (7.13)
I okl (7.14)
roe Ou, Oy, akj — rnaBHble HaNpPsHKEHMA TeH30pa HanpshkeHuii {0T + ab} AN MOMEHTa BpeMeHu £, Mla;

- MECTHblIE NpUBEAEHHbIE HaNPAXEeHNA Mo ynpyromy pacyeTty C y4eToOM KOHLUeHTpauumn HaI'IpFI)KEHI/II‘/’I ansa
MOMEHTa BpPEMEHU Mna

o *,; = °y i~ akr-15>

= <Z-16)

(°i.V,/=<Ju /- 0w <-17)

roe vw , <3, aLki — mﬁgHble Hanps>XeHUs TeH3opa HanpshkeHnidn {aT + ab + oni) 4N MOMeHTa BpPeEMEHU £

[na HavanbHOro f1un KOHeYHoro tm MOMeHTOB BpemMeHUn a, = = ak = 0 unu paBHbl NOCTOSAHHLIM Hanps-
XEHUsAM, B TOM YUC/IEe OT BECA WM MOHTAXHOro HatAra.
7.2.4 3HayeHue NpuBELEHHOro HanpsXxeHusa ana onpepgeneHua (a)l n (0)2 cnepyet BbIYUCNATL MO
opmyne
(0), 2= max(|(0),j max|;|(0)yk max];|(0)yk max]), (7.18)

r<eH.max. (°V,max. (0)»,nux ~ anre6pavyeckn MakcuMasibHble MpUBEAEHHbIE HaNpsXKeHUs ANs BCei
UCTOPUN W3MEHEHUSI NPUBEMEHHbLIX HANPsHKEHWA AN paccMaTpyBaemMoro

pexuma HarpyxeHus, MMa.
[ns onpeneneHus (a)lcnepyet UCNO/b30BATb 3aBUCMMOCTb M3MEHEHUS TNaBHbIX HaMpshKeHU o-, O) oK

4Ns TeH3opa HanpshxeHuii {31}, a ana (0)2— TeH3opa (0T/ + ab}.
7.2.5 Pa3max HanpshkeHuli (a)R cnepyeT BblYUCIATL C YYETOM BCE UCTOPUM M3MEHEHMSA NPUBEAEHHbIX
HanpsHXeHWUit, kak Hanbosblee 13 CneayL X 3HaYEHWIA:
(°)y,max -(<*)/)e,min
(0)R =max. o) j7(max —(<nyTe,min * « (7.19)
(°)ik, max -(°)//c ,min J

roe @ )jjmn, (cjy™ypip, (0)ikmn — anreébpanyeckn MMHMMasIbHble MPUBEAEHHbIE HAMPSXKEHUSA O1S BCEN UCTO-
pUn U3MEHEHWA NPUBEAEHHbIX HanpsxeHuid, MIMa.

7.3 PacueT npuBefeHHbIX HaMnpsXXeHuii ¢ NCNoMb30BaHUEM 3HepreTuyeckoii Teopun Museca

7.3.1 3HayeHne MpUBELEHHOrO HanpsxeHusa ana onpegenexHvs (cnl u (a)2 cnefgyeT BbIYUCAATH MO
opmyne
(@) =9 =<J(gx- ayf +(ax- 0z)2+(ay- 0z)2+6 (aR +0% +08z). (7.20)

14
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[nsa onpegenenns (0)1 cnegyeT MCMNO/b30BaTb 3aBUCUMOCTb U3MEHEHMSA COCTaB/ISAIOLMX HaNPSHKEHWUIA
TeH3opa {0T}, a A4ns (0)2 cnegyeTt UCNOAb30BaTbh 3aBUCUMOCTb MU3MEHEHUS COCTAB/AOWMNX HANPSXKEHUA TeH-
30pa {aT + Ob}.

7.3.2 [ns onpefeneHns 3HauyeHuii pasmaxa MECTHbIX YC/IOBHbIX YNPYrux NPUBEAEHHbIX HanpshkeHui

cnepayeT onpeaensTh NpupalleHnss KOMNOHEHT TEH30POB HanpshkeHuii {aT + ab} M {om + ob + O} OT Hauasb-
HOTO COCTOSIHMSI * [0 MOMEHTa BPEMeHH t no dhopmynam:

(Acxh- axt—gx®, (Aoy)f - Oyt —ayfi,
(Aoz)t = ozf - ozfi; (Aoxy)f = oxyf- oxyfi;
(A3yD)t = Gyzt - <HByjZty; (Aozx)t = ozxt - ozxfi; (7.21)
{AaLx)t = Cbxt~ <*Lxtj (AaLy)t ~ aLyt~
(AaLz\ = GLzt~ alztl: (Ao/xy)f = alxyf“ °Lxyfi:

(AalLyz)t = aLyzf” alLyzfl: (Aol.zx)f = aZzxf*“ ~Lzxfy
7.3.3 TpupaleHnss NpMBEAEHHbIX HAMPSXXEHUA BbIYMCASAOT No hopmynam:

(Lox)(-(aoy)(] +[(moy)(-(Ao2)

A(0) =
(7.22)
+[(A°2), -(A°x).] +6'"a"xy); +(A0y2), +(A°Zy),
Alan)=-" A°Lx)(Aoiy),] +[(AI(y),-(flow)] +
(7.23)
2 n 2 24
+ [(Aol.z)f _ (Aal.x)f] (A<7Lxy)™ + (AcfiLyz)™ + (AcXzy)f J
7.3.4 Mocne pacueta A(of) 4na HeckoNbkMX mocneaylowmx MOMeEHTOB BpeMmeHn t > f1 cnepyeT onpege-

NATb MOMEHT BpemMeHu th korga 3HaveHne A(of) B nepBblil pas gocturaet makcumyma A(af) = A(af)1, kotopomy
cnepyeT npuaaBaTtb 3HaK «MNJOC», €C/W BbINOJIHAETCS YC/0BUE

(°x/ °xE,)+ (<ty Gfa)+ (°z/ ®zt:) >0, (7-24)

UM «MUHYC» B MHOM Crlyyae, U (hUKCUPYIOTCA 3HAaYeHNs COCTaBSAKOLWMX HANPSHXKEHWA B 9TOT MOMEHT BpeMe-
Hu oxf, ayt, azt, x t, Tyzt, xzxt, KOTOpPbIE AO/HKHbI CTAHOBUTLCA HavasibHbIMW B CleaylowemM noayuukne.

MpuBeaeHHbIE HaNpsXXeHUs B MOMEHT BpeMeHu fl npuHumalotca paBHbiMK (g = (Ao”.

7.3.5 Pacuyet no 7.3.2, 7.3.3 npoBOAAT AN MNOCAeAyloWEero n3MeHeHus Harpysok (t > ) n onpepge-
NAT MOMEHT BpeMeHu t2, Mpy KOTOPOM AO0CTUraeTcs MakCMMyM MpupalleHus NpuBEAEHHbIX HanpshkeHui
(Aof)., = (AGt)2- BHOBb criegyeT chmkcrpoBaTh 3HadeHns (oxf oyf Gzt, xxyt, xyzt, xzxt), KOTOpble A5 ClefyoLero
nonyuukna cnegyet cumMtaTb HavasbHbIMU. Pa3maxy npuBefeHHbIX HanpshkeHuli (AGH)2 cnegyeT npuaasaTb
3HaK, NPOTUBOMOOXHbIW 3HaKy (Aof).,.

MprBegeHHOE HanpsHXKeHNe B MOMEHT BpeMeHn t2 4o/mKHO 6biTb paBHO (0f)2 = (o™ + (Aof)2.

AHanornyHblM o6pasom no 7.3.2, 7.3.3 NpOBOAAT pacyeT A48 BCEN NCTOPUUN HArpy>XeHUss KOMMNOHEHTa, U
B pe3y/nibTate A0/MKHa ObITb NoNyveHa 3aBUCUMOCTb NPUBEAEHHbIX HanpsxeHuii (0) nwaun (oL) oT BpemeHu ans
BCEI NCTOPUMN HarpyXxeHus.

7.3.6 Pasmax HanpsbkeHuii (g)r A4O/DKEeH O6biTb onpegesieH no rpaduky M3MeHEHWn MPUBEAEHHbIX Ha-
NpsHKeHWA (0) AN BCeli UCTOPUN M3MEHEHUA HaMpshKeHWn no dopmyne

(g)r ~ (a)max ” (a)mirv (7.25)

rge (a)max, (o)mn — anrebpanyeckn MakCuMasibHble M COOTBETCTBEHHO MWHWMAaJsIbHble NPUBEAEHHbIE Ha-
NPSHKEHUSA A5 BCEA UCTOPUN M3MEHEHUS HanpshkeHuin, Mla.

7.3.7 Mo paccunMTaHHbIM 3HAYEeHUSM NPUBEAEHHbIX HaNpsKeHWUid (OL) onpeaensitoT 3HAUYEHUS MECTHbIX

YCNOBHbIX YNPYrux npuBefeHHbIX HanpskeHuii (gf ) ¢ yieToM BO3MOXHOI nonpasku Ha ynpyronnactuyeckoe
JedopmMupoBaHMe MaTepuana B COOTBETCTBUM C TpeboBaHUAMU 7.4 C yYETOM TOro, YTO paccmartpuBaeTcs
OOVMH eANHCTBEHHbIN rpaduk nsmeHeHus (oF).
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7.4 OnpepenieHNe MeCTHbIX YCMOBHbIX YNPYrnX NpuBeAeHHbIX HanpsXXeHW ynpoLLeHHbIM
ynpyronaacTM4yeckMM pacyeToMm

7.4.1 3HaYeHUss MeCTHbIX YC/IOBHbIX YNPYrux npuBefeHHbIX HanpsxeHuii (0F) onpefensoT B 30HE KOH-
LeHTpaLMM HanpshkeHWn Ha OCHOBe 3HaueHuii (oL) (MHaekcol ij,jk n Me3geck v ganee ana KpaTKoCcTh onylle-
Hbl), C y4ETOM BO3MOXHOW MONpaBkX Ha ynpyronnactuyeckoe gedopmMmpoBaHme martepuana. YyeT nnactumye-
CKUX Aechopmaumnii BbINOAHAKT C NOMOLLbIO YNPOLLEHHOr0 ynpyronjacTuyeckoro pacyeta no 7.4.2.

7.4.2 YNpOLEeHHbIli ynpyronaacTuyeckuin pacyeTt cnegyeTt NpoBOANUTbL B COOTBETCTBUM C TpeOOBaHUSAMMU
HacTosILLero nyHkTa.

MonpaBKy Ha NaacTMyYecKkoe TeyeHre martepuana NpoBOASIT C MCMOMb30BAHUEM MapaMeTpPOB CTEMNEHHON
annpokcumauuy auarpaMmmbl pacTshHKeHusi mMaTepuana. [uarpaMma pacTshHXeHuss mMaTepuana Ao/hkHa ObiTb
annpokcumumpoBaHa B Buae

ETee, roe 8<te
as-.po, eV (7.26)
K pe ' roe e> ee
\belJ
roe Rie — npepnen nponopuuoHansHocTn, Mlla;
le
ce _E: — fedhopmauus, cCOoTBETCTBYIOWAA npeaesny nponopLMoHasbHOCTU.

MokasaTtenb ynpoyHeHus v u Rpe cnepyet BblUNCAATE N0 hopMyiam:

0,73 lg (1+1,4-10-2 -Z7) Rm

Rp0,2
100 > (7.27)
23 g p
" 100-27
2-10 3+ Rpo,2/eT
Vv /
Rpo2
Rpe = O (7.28)

2.10 ET+ RB—O,Z

B cnyyae ecnu B paccmaTpvBaeMOi 30HE PacnofiokeH CBapHOl LIOB, TO 3HaYyeHUs RPe 1 v JO/MKHbI
ObITb NPUHATHI MUHUMA/IbHBIMU U3 3HAYEHWUIA MeTana LBa M OCHOBHOrO MeTanna.

Mpy nepeMeHHO B TeyeHue nonyuukna Temnepatype BblYMC/ieHMe 3HayeHuid Rpe n v npoBogAT ons
MaKkCMMasibHOl M MMHMMa/IbHOW TemnepaTyp noayumkaa no cCoOoTBETCTBYHOLWMM 3Ha4YeHnsm R702, Rm, ZT, ET
PacueTHoe 3HaueHne Rjpe cregyeT npuHMMaThL paBHbIM MOAYCYMME COOTBETCTBYHOLLMX 3HAYEHUA ANS Mak-
CMMaJIbHOI 1 MUHMMas/IbHON TemnepaTtyp nofayuukna. PacyeTHoe 3HayeHue v criefyeT NpuHUMaTh paBHbIM
MUWHUMAaNbLHOMY M3 €ero 3HauyeHwli B MHTepBane Temnepartyp nonayuukna. Jonyckaetcs Mcnosib3oBaHue B Ka-
yecTBe pacyeTHbIX 3HaveHulii RPe 1 v, COOTBETCTBYHLME MakCMMasibHOlM TemnepaTtype nofayuukna, a Tak-
Xe npuHMMatb v = 0 npy yCcNoBMM UCNOJb30BAHUSA B KAYeCTBE pacyeTHOro 3HavyeHuss Rije nM60 nosycymmbl
npegenos Tekyyectu 2702 npu mMakcMMasibHON U MUHUMasLHOW TemnepaTypax nonyuukna, nmbo 3HayveHus
Rp02 npy makcumasibHON TeMmnepatype nonyumkna.

Mpy TemnepaType, paBHOW MM Bbille TeMnepaTtypbl Tt, 3HaueHne Rpe onpefensitoT No N30XPOHHON Kpu-
BOli AedhOpMUMPOBaHUS 3a BPEMS HarpyXeHUs KOMMNOHEeHTa B TeYeHMe paccMaTpvBaemoro nonayuukna.

AnnTenbHOCTb NOAyuukna paBHa BPEMEHW M3MEHEHUSA HanpshKeHuii 0T MUHUMasIbHOrO (MakcumasbHO-
ro) 0 MakCMMasibHOro (MMHMMasIbHOro) 3HauyeHus. Mpu pacueTe HanpsbkeHWid B NpoLecce nycka, BbIxoga Ha
pexuM nocne kKakoro-mbo nepexofHoro pexvma v paboTbl Ha CTaLUUMOHAPHOM pexunme [0 CrefyloLero nepe-
XOAHOro pexvmMa npu Temnepartypax Bbilwe Temnepartypbl Tt HEO6X0AMMO yunTbIBaTh cpegHee Bpems paboThbl
Ha CTauVOHapHOM pexume Mexay COOTBEeTCTBYHLMMU NepexofHbIMU peXnMamu.

Mpu Temnepatype, npesblllaoLwen Temnepatypy Tt, nokasatenb yNpoUYHEHUS BbIYUCASIOT Mo dopmyne
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V= (7.29)

e0,21

roe RPO2t, oT — npefen TeKyyecTu U HanpshkeHue, COOTBETCTBYOLLEe ynpyronsacTtuyeckoin gedopmavmm
€T, MPUHNMaeMble N0 M30XPOHHOW KPMBON AedopMUpOoBaHUA AN AMTENbHOCTU U Temne-
patypbl nonyuukna, Mlla;
e02t — pedopmauus, cooTBeTCcTBYOWas npeaeny tekydectu 2702
eT — aecdopmauyns, cooTBeTcTByOWasa a7 (He meHee 2 %).

OnnTenbHOCTb NOMyumkna Ao/mkKHa 6biTb paBHA BPEMEHU U3MEHEHUS HanpshKeHWn OT MUHUMabHOro/
MaKCUMasibHOrO A0 MakCHMaslbHOro/MUHMMAabHOr0 3HauyeHus. Mpy pacyeTe HanpsHXeHUn B npoLecce nycka,
BbIXOZa Ha pexuM nocne Kakoro-imbo nepexofHoro pexuma v paboTbl Ha CTaLMOHapHOM pexume [0 cle-
[Aylolero nepexofHoro pexuma npu temneparypax, paBHbIX U Bbllle 7), cnefyeT yuuTbiBaTb cpefHee Bpems
paboTbl Ha CTaLUMOHAPHOM pexume Mexay COOTBETCTBYIOLMMMN NepexofHbIMU pexvmamu.

padnkn n3MeHeHns HanpsxkeHwuid (gf ) cTpoaT nytem nocneposaTenibHOW 06pabOTKM TOYEK rpadmkoB
(aL) ans momeHToB BpemeHn f1f..., fy .... tm. [pu aToM cnegyeT Ncnonb3oBaTb BCNoMoraTesibHble napameTpbl
£ 1 A, a TaKke xapakrepHble 3Ha4YeHUss MOMeHTOB BpemeHu th n th, nopagok onpeaeneHns KOTOPbIX U3MOXEH
Hmwke. ObLWas nocnefoBaTeNbHOCTL PacyeToB A0/HKHA ObITh cneayloulas:

a) B Havyane pacyeta nonaratoT: th=L =fif L =t2, b= X=1; (oL)h= (aFh = (cL)b = (0Fb = 0;

6) B criyyae ecnv BesiMyunHa He BbIXOAWUT 3a rpaHuubl oTpeska [X, X- 2sign(X,)], 4To cooTBeT-
CTBYeT ynpyromy AeopMnpoBaHnio B NOAYLUKIE Harpy>XeHWUs, NpuHUMaloT
(°p)/ =10 ,-bl b +(c,4 (7.30)

Mpu BbiIxoge BenuuuHbl (OL),/R7e 3@ rpaHuubl otpeska [X, X\V-2sign(A.)] npoucxoauT ynpyronaactnyeckoe
aecopmupoBaHue, AN KOTOporo HanpshkeHue (0F), BbIUMCAAT No dhopmyne

VE]
<) = sign[(O4, -(af,] (IR je)wl Y- CL)n]2+ -~ (A Rpe)2] W+ (°F)i- (7.31)

Mpy 3TOM B c/lyyae, ec/v BbIXOA NPOU3O0LLES CO CTOPOHbI FPaHNYHOro 3HauveHus J1—2sign(>c), a B npeabi-
Ayuie MOMEHTbI BPEMEHU YXXe BO3HUMKaNIo ynpyronsactuyeckoe aeopMupoBaHve, To cregyeT NpUHUMaTh
£ =2 nth=tb. B cnyyae, ecnu BbIX0A NPOU30LIEN CO CTOPOHbI FPAHNYHOr0 3HaYeHUs X UK ecny paHblle HY
pa3y He BO3HUK/I0 yNpyroniacTnyeckoro AeopMupoBaHnsi, TO B MOMEHT BpeMeHM th coOoTBETCTBYOLME eMy
HanpshkeHus (cL)h n (cF)h, a Takke 3HayeHns napameTpa £ cnegyeTt ocTaBAATb 6€3 uaMeHeHus (T. e. TeMu,
KOTOPbIMU OHW CMOXWAWUCH Ha NpejLlecTBYOLMX 3Tanax pacuyera).

PacueT no popmyne (7.31) gonyckaetcsi NPUMEHATbL TOMbKO 47151 30HbI KOHLLEHTpATopa HanpshKeHWin npu
BbIMOJSTHEHWMN CMIeAYIOLLEr0 YCN0BUS:

_____ 2R7.32)

[ns npounx cnyyaes npu onpegeneHun (oF), BMecTo npumeHeHusa dpopmynsl (7.31) cnefgyeT npoBoAUTb
MOJHbIA YNPYronaacTUYeCKUin pacyeT KOMMNOHEHTA;

B) nocne onpegeneHus (aF) npu ynpyronnactuyeckom gedgopmupoBaHun no gopmyne (7.31) nwam no
[JaHHbIM YNpyronnacTuyeckoro pacyeta, npuHumaloT ans tb =T,

x= """ sign(oF)(; (7.33)

Rpe
ecnu f/ < tm, To cnefyeTt nepenTy K pacCMOTPEHMIO cneaylowero MoMeHTa BpeMeHn tM B COOTBETCTBUM C MO-
PAOKOM, U3/T0XKEHHbIM B nepedncneHusnx 6), B) 7.4.2.
Mpw tj = tm pacyeT HanpshxeHwnii (aF)y3aBepLiator.
JonyckaeTcsi pasbueHne Ha 6n0Kn rpadomkoB M3MeEHeHUs HanpsbkeHuin (al). Mpadmk nogo6Horo pas-
6ueHns nokasaH Ha pucyHke 7.3.
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* — MONYUMKNbI MeXay HanbosbmMmMKn 3HaveHnammn (oF)

PucyHok 7.3 — Mpachvk N3MeHeHMs1 MECTHbIX NPUBEAEHHbIX HanpshkeHuii (oL) n (oF)

Ecnn npu pacuete (gf ), n onpegenexHun rpaduka ero n3mMeHeHus ucnosnbdyetrca copmyna (7.31), 1o
crnefyeT paccMmoTpeTb NocnefoBaTenibHO ABa OAMHAKOBbIX 6/10ka U3MeHeHus HanpsbkeHuid (al) (cm. pucy-
HOK 7.3). B aTOM cnyyae 4yMcno nonyumknos (LMKIOB) KaXXA0ro Tmna Mexay abcontoTHO HanbonblUMMK 3Have-
Huamu (L)ib NpMHMMAlOT paBHbLIM OXMAAEMOMY MPU 3KCNayaTaumm Yucny 6/10KOB Harpy>XeHns 3a BblMeToM 1,
4yncno ocTanbHbIX paBHO 1.

padmk, NNAKCTPMPYIOWNI U3MEHEHUE OAHOTO M3 MECTHbIX MPUBEAEHHbIX HaNPsXXeHW, npuBefeH Ha
pucyHke 7.3.

7.5 OnpegeneHne MeCTHbIX YCNOBHbIX YMPYrnX NPUBEAEHHbIX HanpsXXeHWn C NCMOoJ/Ib30BaHUEM
3P PeKTUBHOro KoapdunumeHTa KOHLEHTPaLMN

MecCTHble YCNOBHble ynpyrne npuBeAeHHble HanpshkeHus (0F) nmpyM ucnonb3oBaHuM 3hPEKTUBHOIO KO-
apuymeHTa KoHueHTpauun Kef BblumcnatoT no goopmyne

(°FE )Y =Tr4(°/_) - L. bl + (aF)7 (7-34)

nnu no dopmyne
(of) = Keffct) - (o) + (cth),- (7-35)

A heKTUBHBIN KO3 PULNEHT KOHUEHTpauun Kef MECTHBIX NPUBEAEHHbIX HANPSHXKEHWI oNpeaensioT Ha
OCHOBE 3KCMEepPUMEHTa IbHbIX AaHHBbIX.

FeomMeTpuns, COCTOSIHME MOBEPXHOCTU, HOMUHA/IbHbIE HAaMPSHXKEHUS U rpafgueHTbl MECTHbIX HanpsKeHui
B 30HE KOHLIEHTpaLMM UCMNbITbIBAEMOrO KOMMOHEHTa, Moenu unm obpasua, x Matepvan n TepMoobpaboTka,
YCMOBUSA Harpy>XeHnst fO/MHKHbI COOTBETCTBOBATL HATYPHOMY KOMMOHEHTY KOHCTPYKLNN.

MpumeHeHne Kelmpy pacyeTe MeCTHbIX MPUBEAEHHBIX HANPSHXEHUA [O/MKHO BbiTb COrIACOBAHO CO CMo-
C060M 06paboTKN 3KCMEPUMMEHTAsbHBLIX AAHHbIX NPU €ro onpeaeneHun.

B pacuete npu (oal) < Rp02 3hheKTUBHbIA KO3 PULUMEHT KOHLEHTPAUUN HANPSHKEHWI BbIYUCAAOT MO
dopmyne

Kef=1 +g(Ka-1), (7.36)

roe 9 — Ko3a(ULMEHT YyBCTBMTE/IBHOCTY MaTepuasia K KOHLeHTpauuyu HanpsbkeHuii (g < 1).
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B cnyuae ecnu (oal) = Kaa) > RT”, TO KO3 (UUNEHT ¢ BbIYNCASAOT N0 hopmyne

1 0
P2=PD+0—~ °nm Ha(°a)-f?-il. (7.37)
RpO,2 -
aecnv (aal) = Ka(aa) < RZ-\, 7o q npnHumatot paBHbiM 0, rae q0— KO3 OMUNEHT YYBCTBUTENILHOCTU MaTepu-
ana K KOHUeHTpauum HanpshkeHuid, onpefeneHHbIn npy aMmnanTyae MeCTHbIX HanpshkeHwui, paBHON npegeny
BbIHOC/IMBOCTM RTR, 1 Bblbpaemsbiii B COOTBETCTBUM C Tabnumuen 7.1.
Mpy npomexyTo4HOM 3HauveHUn RPQ2/Rin3HauveHne q0onpegenserca nyteM JAMHENHOW MHTEPNOAAUNN.

Ta6nuua 7.1 — 3HaueHust KoadpduLMEHTa YyBCTBUTENTbHOCTM (0

Rlo,lIRTm % 30Ha KOHLIEHTPaLUmn HanpsbkeHWi i B KOMMOHEHTax

04 0,9

0,6 0,95 YrnoBoii nepexod npu paguyce ckpyrneHust ot 10 go 40 mv

0,8 10

04 0,7

06 08 CKpyrneHns B BepLUMHaxX NasoB M OMOPHbIX BYpPTOB Npu paauyce CKpyrneHus ot 4 o

’ ’ 10 Mwm
0,8 09

7.6 ®OpMUPOBaAHUE PACUETHbIX LINKIOB U3MEHEHUS] HAMpPSXKEeHU NS pacyeTa Ha LUKINYECKYHO
NPOYHOCTb

7.6.1 B cnyyae ecnm npuBeAeHHbIE MECTHbIE YCMOBHbIE YNpYyrMe HanpsXeHus onpeaensnnucb ¢ npu-
MEHeHVeM Teopun HambosNblUMX KacaTesNbHbIX HanpsxeHuin Tpecka, To hopMupoBaHMe pacyeTHbIX LMKI0B
M3MEHEeHNs HanpshkeHuli ONA pacyeta Ha LMKIMYECKY NPOYHOCTb AO/HKHO MPOBOAUTLCA B NoOpsigke, U3fo-
XEeHHOM B 7.6.2.

7.6.2 Mo TpeMm rpadikam MeCTHbIX NPUBEAEHHbIX HANPSXXEHWU AO/MKHO ObITb onpeaeseHo HanbonbLiee no
abCcoNTHOMY 3HAYEHMIO YC/IOBHOE YNpyroe HanpshkeHue (crF)mex ana Bcero npouecca U3MeHeHUs1 HanpskKeHuii.

dopMMpoBaHMe pacyeTHbIX LUKI0B WA NONYLMKIOB HaNPSXXEHUA BbINOMHAKT HA OCHOBE MOJIHON UCTO-
puvn HarpyxeHus 3a nepuog ot f, oo tm. Mpu 3TOM KaxAblil pa3 nNpu BblAe/IEHUN OYepeaHOro nonyuukia u3
y4yacTkoB Tpex rpacmkoB nameHeHuss HanpshkeHuin {oF)j, (cF)jk, (oF)/( gonxHa 6bITb NonyyeHa HambonbLIas
BO3MOXHas amnauTyga MecTHOro NpUBeAEHHOrO HanpsKeHus.

[na dopmmpoBaHnst pacyeTHbIX LUMKI0B (MOAYLMKIOB) HanpshkeHUn kaxAablii n3 rpadmkos {cF)j, (oR)jk,
(oF)ik BO BpemeHHOM AuanasoHe oT f, 4O tm gos/mkeH OblTb 3aMKHYT, TO €CTb B HEM LOJIXKHbI cOBNagartb Ha-
yasibHoe (B MOMEHT BpPeMEHU N KOHeYHoe (B MOMEHT BpPEMEHM tm) 3HAUYEHMA HaNpsKeHWin. B nHom cnyvae
rpadouky crnefyet UCKYCCTBEHHO 3aMKHYTb, BBeAS B HUX COOTBETCTBYHOLLME (PUKTUBHbIE YYACTKM U3MEHEHUSA
HanpshKeHNin B UHTepBasie BPEMEHU OT tmA0 HEKOTOPOro YUKTUBHOIO 3HayeHus t(p.

OTN (PUKTUBHbIE Y4aCTKU UCTOPUN HAarpy>XeHUs BHOCAT AOMOSHWUTE/IbHOE YCTasloCTHOE MOBpeXaeHue,
4yTO Aenaet nocneayloLyo OUeHKY LUMKINYEeCKO NPoYHOCTM KOHCepBaTUBHONM. JlonyckaeTcs BbluMTaTb Benu-
YMHbI NOBPEXAEHUSA OT PUKTUBHbBIX YYACTKOB M3 CYMMApPHOro YCTa/lOCTHOrO MOBPEXAEHNS.

[nsa cdopmmnpoBaHMa pacyeTHbIX LMKNOB TpebyeTcs MNpeanonoXWTb, YTO KaXAblil M3 Tpex rpadiukoB
MHOIOKpaTHO OCBeLLaloT NOTOKOM CBeTa, JlyuuM KOTOPOro Hanpas/ieHbl BAO/b FTOPU30HTa/IbHOW OCU BPEMEHMW.
OcBeleHns aBAAITCA NapHbIMW. [pu NepBOM OCBELLEHMN U3 KaXA0N napbl paccMaTpuBaloT TO/IbKO BO3pac-
Tawline, a npM BTOPOM — TOJIbKO yObIBaKLME y4aCTKM, COeQUHSAOLLME COCeAHUE IOKASIbHbIE MaKCUMyMbl U
MUHUMYMbI. Heo6XxoAMMO y4ecTb, YTO CBET He MPOXOAMUT CKBO3b paccMaTpuBaemble y4yacTku rpadumkos (BO3-
pacTaowume nmbo ybbiBatoLLme), BCAeACTBME YEro Ha Kakaom rpadiuke npu kaxaoM OCBeLLeHUn obpasyeTcs
BEpTMKaNIbHOE MATHO TEHWU.

Mopaaok hopMMpPOBaHNS pPacUETHbIX LUKIOB CAeAyHLNA:

a) BbINOMHAT MEPBbIA 3Tan OCHOBHOIO MapHOro OCBELLEHWSA: Ha Bcex Tpex rpadmkax AO/MKHbI
OCBEeLLEeHbl BO3pacTawwme yyactkm. Ob6pa3oBaBLlUMeCcs Ha TpeX rpadukax nNATHa TEHU CpaBHMBaKT MO BeENU-
ynHe. B cnyyae ecnu npy 04HOM OCBELLEHMM Ha KakoM-11b0 rpadumke o6pasoBanoch Asa Um 60blue NATEH,
TO B CPaBHEHUWN KaxKaoe NATHO AOJ/DKHO yyacTBOBaTb He3aBMCUMMO. W3 Bcex NATeH TeHu, 06pa3oBaBLUMXCH Ha
Tpex rpacumkax, cnefyet BblompaTb NATHO MakCUMasibHOrO pa3mepa. B cnyyae ecsim HeCKONbKO NSATEH MMEKT
O[IMHaKOBbI pa3mep, TO cneayeT BbloMpaTb TO, Y KOTOPOro BEPXHAS rpaHuLa pacnosioxeHa Bbille;
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6) MO BbIGpPAHHOMY MATHY TEHM (DOPMUPYIOT pacyHeTHbIN BO3pacTatoLWNin NOAYLMKN HanpshKeHWn cneny-
IOWUM 06pa3oM: ero MUHMMasIbHOE Y MakCUMaslbHOe 3HauYeHWs AO/DKHbI ObiTb NPUHATLI PaBHbIMW, COOTBET-
CTBEHHO, HWKHEN 1 BepxHeli rpaHMUaM BblGPaHHOMO MSATHA;

B) Ha rpaduke, Ha KOTOPOM Obla cpOpMMpOBaH 3TOT BO3pacTaloWMili NOAYLNK, BbINOAHAIOT BTOPOWA
3Tan OCHOBHOTO NapHOr0 OCBELLEHMA: OCBeLLalT yb6biBawlme yyactkn. ObpasoBaBlueecs Npu 3TOM NSATHO
TEHN OOJ/DKHO coBnajaTtb C MATHOM OT BO3pacTaloLiMX y4acTKOB, M Ha Tex xe npuHumnax opMmunpyroT pac-
YeTHbIli yObIBAIOLWMA NOAYLNKI.

CcopmumpoBaHHble TakuM 06pa3om pacyeTHble BO3pacTalolunii 1 ybbiBalLWwmii NONYUUKIbI UMET
O[MHaKOBble MUWHMMalbHble U MakCMMasbHble 3HauyeHus. TakMe NONyuuknbl cnefyeT HasblBaTb NapHbIMU
pacyeTHbIMK nonyuuknamu. MapHble pacyeTHble NOAYLMWKAbI MOTYT OblTb 06beAUHEHBI B OAWH pacyeTHbI
LUK,

r) nocsie TOro, Kak BbIMO/IHEHO OCHOBHOE MapHOe OcBelleHue 1 chOpPMUPOBaHbI MapHble pacyeTHble
noNyumknbl HanpshxkeHuii, rpadukn (cAy, (aF)k, (oF)ik 4omkHbl 6bITb 415 AaNbHeNWero aHannsa npeobpaso-
BaHbl cneaylLlwmmM 06pa3om:

- Ha rpadwmke (ofly, Ha KOTOpPOM 6bl/IM CHOPMUPOBAHLI OYEpPESHble MapHble pacyeTHble MONYLUK/IbI,
y0ansT Te y4acTKu, TeHb OT KOTOPbIX BOLWMa B Bbi6paHHble NATHA TEHW O/18 3TUX NOAYLUKIOB;

- Ha gBYyX ocTanbHbIX rpadukax (a” u (aF)jk yactn, pacnosiokeHHble B TEX XXe UHTepBasiax BpemMeHH,
YTO M yAa/IeHHbIe Y4acTK1 NepBoro rpadpvka, noasepraroT 4ONONHUTEIbHOMY NapHOMY OCBeLLEeHMI0. [pu aTom
OCTa/lbHble 4YacTu 3TUX ABYX rpadMkoB crnegyeT UrHopuposaTb. Ha kaxaom u3 AByX rpacvMkoB CpaBHUBAKOT
NATHa TEHW OT BO3pacTalLUmMX 1 ybbiBatoLMX y4acTKoB. B cnyyae ecnm 3tm nATHa coBnagatoT NOHOCTbIO Un
Kakoli-nmbo cBOEei 061acTblo, TO YaCTK BO3pacTalLWMX M yObIBAKOLWMX y4aCTKOB pacCcMaTpnBaeMoro rpaguka,
cosgaBLlune 3Ty 06Uy o6nacTb TeHu, yaansT. B cnydae ecnv coBnagatowmx obnacreii TeHn o6pa3oBanoch
HEeCKO/IbKO, TO YAaNsoT TOMIbKO T OCBELLEHHbIE yYacTKu, pa3Mep 06/1acTu TEHU OT KOTOPbIX 60/bLle, a npu
paBeHCTBE — Y KOTOPbIX 06M1aCTb TEHW pa3MeLleHa BbiLe;

) npouecc hopMnpoBaHua LMKI0B (NOMYLMKIOB) NOBTOPSAIOT MO nepeyncneHnam a)—r) 7.6.2 oo tex
nop, Noka He OKaXyTcs yAa/lleHHbIMU BCe yyacTKy paccMaTpuBaeMbIX rpacumkoB.

7.6.3 dopmMmnpoBaHMe pacUeTHbIX LMK/IOB HaMpsHXeHUA nNo pesysbTatam pacuyeta C MpUMEHEeHUEM
reTuyeckoli Teopun Mu3eca NpoBOAMAT MO oAHOMY rpadmky m3ameHeHus (aF) B nocnegoBaTenbHOCTM, M3/10-
)XEHHOI1 B 7.6.2, 3a UCK/IOYEHNEM nepeyncneHus r) 7.6.2.

Kaxagplii 13 chopMMpOBaHHbIX pacyeTHbIX LUMKI0B (MOYLUKAIOB) HaNpPshKeHWn AN BbINOSHEHWA nocie-
Jyiolero pacuyeta Ha LMKINYECKYH0 MPOYHOCTb COMPOBOXAAKT MHOpMaLmein 06 akcnayaTaumoHHbIX YCo-
BUSIX (Temnepartype, napameTpax cpefbl 1 NI0eHCe HENTPOHOB, ANUTENBHOCTN peanu3aunn), CoOOTBETCTBY-
IOLLMX BCEM TEM YacTAM rpadpmkoB HanpsHXKeHUR, U3 KOTOPbIX OH BGbl1 COCTaB/IEH.

8 PacueTt Ha cTaTn4decKkyro NMpPoOYHOCTb

8.1 PacuyeT Ha CTaTUYECKyl MPOYHOCTbL 6e3 yueTa Nosi3y4ecTy

8.1.1 PacueT Ha cTaTu4eckyto NPOYHOCTb BbINOMHAETCA N0 HOMUHA/IbHBIM A0NYCKAeMbIM HaNpPsXXeHUsM,
onpeeneHHbIM 6e3 yyeta yBennveHus npegesia TEKy4eCTM M BPEMEHHOIO COMPOTMB/IEHUSA MO AeACTBUEM
06n1y4yeHus.

8.1.2 Mpn pacyeTe Ha CTaTUYECKYyl0 MPOYHOCTb CrefyeT NpPoBepsATb BbINOSIHEHWE YCNOBUIA MPOYHOCTU
NPUMEHNTE/NIBHO K pacyYeTHbIM Harpyskam 1 KO BCEM pacyeTHbIM pexumam, 3a UCKIYeHnemM BUOPaLMOHHBIX
N AMHaAMMWYECKMX Harpy3ok (BKIUas ceiicMmyeckune).

8.1.3 3HauyeHusa NpUMBEAEHHbIX HaMPSHXEHWI pacyeTHbIX rPynn KaTeropuii HanpsKeHWin, onpegeneHHble
npy pacyeTe Ha CTaTUYECKYH MPOYHOCTb KOMMOHEHTA, He AO0J/DKHbI MPEeBbIlaTb 3HAYEHWUA, yYKa3aHHbIX B Ta-
6myax 8.1 n 8.2. 3Ha4YeHNs1 HOMUHa/bHbIX AONYCKaeMblX HanpshxeHuii [a] u [o6cneayeT onpeaensitb B COOT-
BETCTBMM C NOSIOXeHUAMU pasgena 5. [lonyckaetcsa onpeneneHue [a] u [o]wHe ona pacyeTHOW Temneparypsl,
a AN MakCMMasibHOro 3HaYeHus cpefHei TemnepaTypbl MO TO/WMHE CTEeHKM (CevyeHus) KOMNOHeHTa B pac-
CMaTpMBaeMOM pexunme.

8.1.4 CpepfHve HanpsXXeHus CMATUA He OO0/DKHbl npeBbiwarts 1>5Ap02- B cnyvae ecniv pacctosiHue oT
Kpas 30Hbl NPUIOXKEHNS Harpy3ku A0 CBOGOAHON KPOMKM MPEBbILIAET pa3mepbl 30Hbl, HA KOTOPON AeicTByeT
Harpyska, AonyckaemMble HanpsKeHus cnepyeT yBenmuntb Ha 25 %.
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Ta6nuua 81 — [onyckaeMble HaMPSHKEHWS /11 KOMMOHEHTOB, 3a UCK/IOYEHMEM GOJTOB U LLNUMIEK

Pexxum HarpyxxeHus (°)i (q)z ©)r
HY3 [o] 1.3M
( RPO2) T
2,5 Rp0,2 . HO He 6onee 2RTp0 2
)
HHY3 1.2[0] 1.6M —
YMA 1,4[a] 1,8[a] —

Ta6nuua 8.2 — [jonyckaeMble HaMpPsHKeHWs /11 GOTOB W LLINWEK

PeXxum Harpy>eHust )1 Chw* ©)aw
HY3 Mty 1.3[ojw 1.7Ww
HHYS 1.2M* 16[0]W 2 mw
YNA 1.4[0], 1.8[o]w 2A[clw

* OnpeensiioT Kak CyMMy CPEAHUX MO CeUeHnto GoTa WK LUNUMLKA HaMPshKeHWIA pacTshKeHs, BbI3bIBAEMbIX Me-
XaHUYECKUMM Harpy3kamu, BK/KoYas YCuve 3arsira, U TeMnepaTypHbIMU BO3AEACTBUSMM.

** OnpeAensitoT Mo COCTABNAOLLYM HANPSHKEHW PACTSHKEHUS, U3rM6a 1 KPYyUEHst OT MEXaHUYECKUX 1 TemMnepaTtyp-
HbIX BO3AElCTBIIA, BKMOUYas ycunme 3atsra.

8.1.5 CpefHue KacaTesflbHble HaNPsHKEHWS!, BbI3BaHHbIE AENCTBMEM MEXaHWYECKMX Harpy3oK Ha KOMMo-
HeHT TBC 3a uckiwoveHnem pesbbbl, He AO/MKHbI NpeBblwartb 0,5[a] (B pe3bbax — npu HYD 0,25Rp0 2> MPU
HHY3 0,30Rp02, npn YMA 0,35Rj0 2).

8.1.6 lMpu rmapaBANYECKUX UCMbITAHUAX NPUBEAEHHbIE 06LME MEMOPaHHbIE HANPSHKEHNSI B KOMMOHEH-
Tax He J0/DKHbI npeBbiwarth 1,35[a]Th, a npyBeAeHHbIe HanpsHXXeHus, onpeaeneHHble No cyMmam CcOoCTaBsto-
WMX OBLMX NN MECTHbIX MEMOPAaHHbIX U 06LMX U3TMBHbLIX HanpshkeHuin, — 1,7[a]Th. HanpshxeHus anmw B

6onTax u Wnuabkax He JO/MKHbI npesbiwaTts OJRpo,2 m

8.1.7 lpn oueHKe cTaTMyecKko NPOYHOCTU MO pa3mMaxam HanpsbhkeHuii (a)R makcumasbHble Y MUHU-
MasibHble abCO/IOTHbIE 3HAYEHMA NPUBEAEHHBLIX HAMPSXKEHWUA, BXOAALWMNX B ONpeAeneHne aToin KaTeropmm, He
[O/MKHbI nNpeBbiwaTth Rin.

8.1.8 BbinonHeHne TpeboBaHuii Tabnuubl 8.1 Mo rpynne kateropuini HanpsbkeHwin (a)R n TpebosaHuin 8.1.7
[OMKHO ObITb 0becneyeHo. B Tex cnyyasix, korga 310 TpeboBaHWe He obecneyeHo, [JOoMyckaeTcs OTCTyn/eHne ot
3TUX TpeboBaHWUiA [0 COrnacoBaHMIO C KOHCTPYKTOPCKON (MPOEKTHOI) opraHu3aumein] npy ycnoBum, YTo BO3MOXHOE
npy aKcnnyaraumm nckaxeHne hopmMbl KOHCTPYKLUMMW, CBSI3aHHOE C HEBbLINOSIHEHWEM BbllLleyKa3aHHbIX TpeboBaHui,
HE MOBMNSET HA HOPMAa/TbHYIO 3KCMNJlyaTaluio akTMBHOM 30HbI, OPraHoB yNpaBAeHns 1 3alyThbl (OTCYTCTBME 3aKNNHW-
BaHWA MOABWDKHbIX YCTPONCTB, HEAOMYCTUMbIX MCKaXKEHWI NMPOXOAHBLIX CEYEHW, ONpefenstowmnX pacxos TenoHoCu-
TeNsA 1 ABWXEHWEe UCNOMHUTENbHbIX 1 paboumx opraHoB CY3, HeonyCTUMbIX Aedhopmanuii CONpsXeHHbIX AeTanel).

8.2 Pacuyet Ha oITeNbHYIO CTaTUYECKYH MPOYHOCTb

8.2.1 PacyeTt Ha gMTENbHYI0 CTATUYECKYH MPOYHOCTb CriedyeT MpPoBOAUTL A/ KOMMOHEHTOB B 30HaX
c Temnepatypoii Tt u Bbiwe. MNpu NOBEPOUYHOM pacyeTe Ha ANUTESbHYI0 CTaTUYECKYD MNPOYHOCTL cnegyet
paccmaTtpuBaTb BCe 3KCMNJ/lyaTaluMOHHbIE PEXMMbl, MPOXOAALLMEe Mpu Temneparypax, paBHbIX WM Bbllle Tp
BK/IOYaa HHY3. YcnoBuma npoyYHOCTM KOMMOHEHTOB NpuBeAEHbl B Tabnuue 8.3.

Tabnunuya 8.3— Yc/ioBusA NPOYHOCTM KOMMNOHEHTOB NpY pacyeTe Ha JINTE/bHYI0 CTaTUYECKYH) NMPOYHOCTb
PacueTHas rpynna Kateropuii HanpsbkeHun

Twun KOMMOHeHTa

(01 (P2 ()= (chw (a)dw

CwvnoBble KOMMOHEHTbI, B TOM 4uUC/ie
OnopHbIe peLLeTkn, Kapkacobl TBC

« « - _—

S

N
IN

*

-

=
-
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OKOHYaHve Tabnmupl 8.3

PacueTHas rpynna Kateropuii HanpspkeHui

Tun KOMMOHeHTa H ((ﬁ
©)r (WV O4N

KomneHcupytoLme ycTpoiicTea < - y F _

[ T

1A

8.2.2 KomnoHeHT TBC, paccuuTbiBaeMblii Ha A/IMTENBbHYIO CTATUYECKYH MPOYHOCTb, AO/MHKEH YAOBNETBOPATL
YC/IOBUAM, NPUHMMAEMbIM MPY pacyeTe Ha CTATUHYECKYO NPOYHOCTL BO BCEM AManasoHe TeMneparyp Huke v Bbilue Tt

8.2.3 lMpuBeaeHHble HanpsXeHus rpynn kaTeropuii (a)2 n (a)R npu pacyeTe Ha ANUTENbHYK cTaTuue-
CKYI0 NPOYHOCTbL [0/IXHbI Y0BNETBOPATL C/leayoWwuM YCN0BUSAM:

(c)2 <Kic]-, (8.1)
(0)R"MK't[a], (8.2)
roe [a] — HOMMHanbHOe JonyckaeMoe HanpshxeHue, BbluMcnseMoe no popmyne
R
mt
c = 8.3
15 (8.3)

Kt — koadhunUMeHT npuBeaeHns HanpsxxeHns (0)2 K MeEMOPaHHbLIM, KOTOPBIA BbIYUCAAIOT B 30HaX MeM-
6GpaHHbIX MM MECTHbIX MeMOBpPaHHbIX HanpsXeHuii nNo opmyne

Kt =1,25-0,25 wm (8.4)

Kt =1,25-0,25 (8.5)

Kt — KO3hpMUMeHT npnBeaeHnss HanpshkeHnsa (0)R K MeMBpaHHbIM, KOTOPbLIA BbIYMCASAIOT B 30HAX MEM-
BGpaHHbIX UM MECTHbIX MEMOPaHHbIX HaNPsHXKEHW No dhopmyne

K{=1,75-0,25 nnn (8.6)
M

K; =1,75-0,25 (8.7)
M

Mpegen AnuTenbHolit npoyHocTu Rt npu onpefeneHuun [a] crefdyeT BbiGUpaTb ANS CyMMapHoW Anu-
TE/IbHOCTU HarpyXeHusi paccMaTpMBaeMbIMi HANPsHKEHWSIMU NPV COOTBETCTBYIOLLEN TemnepaTtype.

Mpu pacueTe Ha AAUTENBHYID cCTaTUUecKyld NPoYyHOCTb TBC A0/MKHbI 6bITh MCMO/Ib30BaHbl 3HAYEHUS
MEXaHWYeCKNX CBOMCTB KOHCTPYKLMOHHbLIX MaTepuasnoB, KOTopble creayeT NPpUHMMAaThL C YY4eTOM BUSIHUA 06-
NyYeHnst U TenoOHOCUTENS.

B cnyuae ecnu cpok cnyx6bl komnoHeHTa TBC BkIOYaET ABa WM GOMEe PEXUMOB HarpyXeHusi, oTau-
yaloLMxcs No NpUBeAEeHHOMY HanpshKeHuo, noBpexaalolleli fo3e UM pacyeTHOW TemnepaType, TO AO/MKHO
BbINOJ/THATLCS YC/IOBME MO HAKOM/IeHHOMY AJIMTEIbHOMY CTaTUUECKOMY MOBPEXAEeHH0

roe tj — Bpems HarpyXeHusi paccMatpuBaeMbiM MPUBELEHHbIM HanpshKeHWeM B TeUYeHue /-ro pexuma npu
Temnepatype Tj 3a BeCb nepuof akcnayatauun (cnegyeT yUuTbiBaTb TOMbKO BPEMSI Harpy>XeHus
npu TemnepaTtypax MeTasia, paBHbIX U Bbille Tt\

[t — ponyckaemoe Bpemsi HarpyxeHusi, BbluucasieMoe no oopmMynam Ans 3HavyeHuin AnmTenbHol npou-

HOCTU, COOTBETCTBYIOLLEE TeMnepaTtype 7), NoBpexaatLleiil o3e 1 NpUBeAEHHOMY HaNpPsHKEHNH0 Ha
[-M pexvnme, YMHOXEHHOMY:
- AN HanpskeHuin kateropun (0)2 Ha MHoXuTenb 1,51Kf\
-Ana HanpshkeHnin (a)Rj Ha mHOXuTenb 1,51K't]
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[/ — 4NCNI0 PEXUMOB HArpPyXeHusl, OT/INYaLWNXCA TeMnepaTypor 7), noBpexaaroLlen 4030 Uan npu-
BeZleHHbIM HanpsxeHneM.
B cnyyae ecnu cpok cnyx6bl TBC Bk/itovaeT ABa unm 6onee pexrmoB HarpyXXeHus, oT/iMyaroLwmxcsa no
HanpshkeHuo, noBpexjaloLlein no3e WK pacyeTHON TemnepaType, TO AO/DKHO BbINOMHATLCS YC/I0BUE MPOY-
HOCTM MO HakKoMNIeHHOMY ANINTENIbHOMY CTaTMYeCKOMY NOBpexXAeHuto, npuseseHHoe B 8.2.3.

9 PacueT Ha yCTOMYMBOCTb

9.1 O6wMe NONOXKEHMSA pacyeTa Ha YCTOMYNBOCTb

9.1.1 Pacuet Ha ycToiiunBocTb TBC gonyckaeTcs BbINOAHATb aHAIMTUYECKUMU, NGO YNCIEHHBIMU Me-
Togamu (B ToM uncne MK3) ¢ uenbto onpegeneHns BO3MOXHOCTM noTepu ycToinumsoctn TBC B Lenom, nnéo
noTepu YCTONYMBOCTU OTAENbHbLIX KOMNOHEHTOB TBC.

9.1.2 lMpu npoBeAeHUN pacyeTa KOMMNOHEHTOB Ha YCTOWYMBOCTb ONpeaensaT KPpUTUYECKME 3HayYeHus
Harpy3ky B COOTBETCTBUM CO C/IeAYHOLWMMN NOSTIOXKEHNAMMN:

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

- HOC B KOMMNOHEHTE A0/HKHO ObITb ONpeAeneHo nNpu AeiCTBUN BCEX pacyeTHbIX Harpysok;

- pelwleHnem nuMHenHol 3agaum yctohumsocTtu (buckling) uncneHHbIM METOAOM AOMKHO ObITh onpegene-
HO KpuUTMYecKoe 3HayeHune Harpysku Fkr Bbi3biBalollee noTept YCTOMUUMBOCTH.

YCTORUMBOCTb KOMMOHEHTa 0becrneyeHa, ecnun BbIMO/IHEHO YC/I0BUE

F<™L, (9.1)
MKr
roe F — pacueTHas Harpyska,;
f=kr- KPMTUYecKas Harpyska;
2 ~
nkr = £ - KoahdwmumeHT 3anaca ycTonymMBoCTy,;

¢ - NOMPaBoOYHbIA KOI(WUUMEHT, ONpeAesIsieMblii Ha OCHOBE COOTBETCTBUSA PACCUUTLIBAEMOIO
KOMMOHEHTa TUMOBbLIM C/ly4yasiM 60 3KCNepuMeHTanbHO. s BblYMCAEHNUA NocriedyeT npu-
HMMaTb HaVMeHblLee 3HauYeHne

9.2 PacueT Ha yCTOAUYMBOCTb B YC/IOBUAX MOM3Y4ECTU

9.2.1 PacueT Ha YCTOMYMBOCTb B YC/IOBMAX NONA3YYECTU CAefyeT NpoBOAUTL ANs KOMNOHEHToB TBC, Tem-
nepaTtypa KOTOpbIX paBHa W npesbiwaeT Tt, n (Un) paboTarlmxX B YC/IOBUSIX PaAvalnOHHON NON3yYecTu.

9.2.2 Mpu pacyeTe Ha YyCTOMYMBOCTb B YC/IOBUAX MON3YHECTU HEOOXOAMMO YUYMTbIBaTb BO3MOXHOE
n3MeHeHne pasmMepoB U POPMbl KOMMNOHEHTOB [B TOM 4uC/le CBSAA3@HHOE C pajuaunoHHbIM pacnyxaHuem
UM pagvauvoHHbIM POCTOM (4718 LMPKOHUEBLIX CM/1aBOB), HAKOM/EHWEM NnacTuyeckux gedopmaluid,
NnoJsi3yyecTbio].

9.2.3 dopmynbl ANA pacyeTa 3HAYEHUI CKOPOCTU pafuaLVoHHON Non3yvyecTu NpuBeAeHbl B NpUIO-
XeHun A.

9.2.4 PacuyeT Ha YCTOW4YMBOCTb B YC/MIOBMSAX NON3YYECTM 3aKIyaeTcs B OnpeaenieHnn Aonyckaemoro
Ccpoka cnyx6bl Npy AENCTBMM HAa PacCUUTbIBAEMbIA KOMMNOHEHT 3aJaHHbIX HAPYXXHOTO AAB/IEHUS U CXUMAL0-
LUMX Harpy3oK Win B onpefeneHnn AonyckaemblX Harpy3ok 415 3aaHHOro cpoka cnyxobl TBC.

9.2.5 Mpu pacueTax cnepyeT MCNONb30BaTb (PYHKLMIO YCTAHOBMBLUENCA NOA3YYECTH, UMEIOLLY0 BUA

e = ~y + Aant + BKCijt, (9.2)

roe e — pedpopmaums;
a — pacuyeTHOe HanpsbkeHue, onpegensemoe B cooTBeTcTBun ¢ 9.3.1—9.3.3, MMMa;
ET — mopaynb ynpyroctn npu temnepatype [, Mla;
A — koahuumeHT TemnepaTtypHoin nonsyvectn, MMa_n-c-1;
B — koathchnymeHT paguaymoHHon nonsydectn, MMa-1-c-1;
n — nokasaTtesib NoNA3y4yecTy;
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CT,— WHTEHCUBHOCTb HanpshxeHuin, Mla;

K — CKOpOCTb Habopa nospexpatwlleii A03bl, CHA/C;

t — Bpewms, C.

9.2.6 Ha ocHoBe yKa3aHHOl 3aBUCMMOCTU MEeXAy € U 0 ONpeaensanTcsa 3HavyeHuss B 1 1 no kpuBbIM NoJ-
3yyecTu KOHKpeTHoro matepuana TBC.

9.2.7 PacueT npumeHum npu okr< Rp02.

9.3 PacyeT Ha YCTOMYMBOCTb TUMNOBbIX KOMMOHEHTOB

9.3.1 PacueT Ha YCTONYNBOCTb LUNNHAPUNYECKON 0O0/I0UKN, HArpy>XeHHOW OCEBOW CUMIOWN

9.3.1.1 ®opmynbl NPUMEHUMbI A1 pacyeTa [afkMx LUAnHApUYecknx obosiouek 6e3 nNpofonbHbIX pe-
6ep XecTKoCTH.

CnupanbHble pebpa xecTkocTu nog yrnom 6onee 60° K obpasylolleil He cnefyeT paccMaTpuBaTbh Kak
yKpensieHne ot AeiCTBUSI OCEBOIN CUMbI.

9.3.1.2 dopmynibl cnegyeT NPUMEHATb MPU BbIMOSIHEHUU CNeAYHLEro YC0BUS:

0,05 <-—- <0,2 (9.3)
Dm

9.3.1.3 PacueTHOe 0CeBOE HarnpsiXeHne cxaTtus

=

nDm{s-cy ©4)

9.3.1.4 Ansa onpefenieHns 3HaA4YeHUsa A0NYyCKaemMoro HanpshkeHus criefyeTt HailTu ABa 3HAYEeHUS KPUTK-
YeCKOro HanpshKeHus:

- HanpshkeHne NepBoro poga — M3 ycnosus obLieli noTepy yCTORYMBOCTU LUUANHAPUYECKOTO 3/1eMeHTa
KakK AJIMHHOTO CTEePXHS;

- HanpshkeHve BTOPOro poga — W3 YC/I0OBMA MECTHOM NoTepu YCTOMYMBOCTM UWANHOPUYECKOW TOHKO-
CTEHHOW 060/104KMN.

9.3.1.5 Kputnyeckoe HanpshXeHue nepsoro poga

n
+
/e = 12e7 (9.5)
nly -
roe 1l =2 — ecny ogvH KoHew, 060/104KM XECTKO 3ajesiaH, a Apyro cBo6oaeH;
1 = 1— ecnn o6a KoHUa UNAUHAPUYECKO/ 060M0UKM LWAPHUPHO ONepThl;
N =0,5 — ecnn oba KoHUA 060/104KN XKECTKO 3afeNaHbl;
rl =0,7 — ecnu oavH KOHel, 060/104KM LIAPHUPHO ONEPT, a APYroi XecTKo 3a4esaH.
9.3.1.6 Kputnyeckoe HanpsxeHue BTOPOro poga
js-c

9.6
akr2 Dm (9.6)

9.3.1.7 Jonyckaemoe OCEBOE HaMnpshKeHWe CxaTus cnefyeTt BblUUCASATb MO dhopmysie
[cc = mintfc”; [oc2}, (9.7)
roe [acy = 0,57 akn]

[ac]2 = 0,5 ™2 akr?
£2 — nonpaBoYHble KO3I(PUUMEHTbI, onpeaensiemMmble 13 YC/10BUiA:

R
A =minno7; M P02 9.8)
1+ A @xrl
R
£2 = minjo,25; , Ao- P02 (9.9)
1+ A2 akr2

9.3.1.8 YCTONYMBOCTb LMUANHAPUYECKOI 060M04YKM cneayeT cuuTaTb 06ecnevyeHHon, ecnmn BbiNoHSAETCA
ycnosue
ac<[od. (9.10)
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9.3.2 PacuyeT Ha YCTOMYMBOCTb KOHMYECKOro nepexoga noj AeCcCTBMEM OCEBOW CUMbI
9.3.2.1 dopMybl NPUMEHMMbI 18 pacyeTa rafkMx KOHUYECKUX NepexofoB, HaxogsAwmxcs nog Aei-
CTB/MEM OCEBOW CW/bl, YA0BAETBOPSAIOLMX YC/TIOBUAM:

0,005 <-———<01, (9.11)
“OoT

10° <a<60°; (9.12)

0,005 <~"-<0,1. (9.13)
Dm

9.3.2.2 Mpu a < 10° kOHMYecKuii nepexop cnegyet cuntatb UUIMHAPUYECKOA 060/I0YKON, ANIMHA KO-
TOpOI paBHa BbLICOTE KOHyCa, a cpefHuii AnameTp paBeH AnameTpy 60/bliero oCHoBaHUA. TOMLWMHY CTEHKM
LUnnnHapruyeckoii 060104kN cregyeT NpYHUMaTh PaBHON TOMLMHE CTEHKM KOHMYECKOro nepexopa.

9.3.2.3 PacuyeTHOe 0CeBOe HamnpshkeHue cxatus cnegyet BblUMCAATb MO hopmMyne

Or = 9.14
' nDOmM(s - c) scosa ( )

9.3.2.4 KpuTuyeckoe HanpshkeHvue cnegyet BblYMCNATL NO hopmyne

S-C
oKr=X2E1 cosa. (9.15)
VROT )

9.3.2.5 [onyckaemoe HanpsKeHue cxaTtus
[oc] = 0,5& «r, (9.16)

roe £ — nonpaBouYHbIli KO3DOULMEHT, onpeaensieMblil U3 yC/ioBuUs

R
£ = min A0,25; A= P02 (9.17)
1+ A hr
9.3.2.6 YCTOMNYMBOCTb KOHUYECKOTO Nepexoga criedyeT cumtaTb 06ecneyeHHoN, ecn BbINOSIHAETCS ycnoBue
oc<[ad. (9.18)
9.3.3 PacueT Ha yCTOMUYMBOCTb FNagknx LUANHAPUYECKMX 060N0UEK, HArpy>XXeHHbIX OCEBbIM CXa-
TMEeM, B YCNOBUAX MOM3YYECTun
9.3.3.1 ®dopmynbl NPUMEHUMbI MPU BbINOJHEHNN CEAYIOLWEro YC/0BUSA:
0,005 <-——=<0,2. (9.19)
Dm
9.3.3.2 PacuyeTHOe 0ceBOe HarnpshkeHue cnepgyeT BblUACIATL MO dopmyrie
F
um (9.20)
nDm{s-c)
9.3.3.3 PacueTHbIil CpoK cnyx6bl cnegyeTt onpefensitb Kak HaMMeHbllee U3 ABYX 3HAYEHWiA:
= (s-c)[l-2a/faafd] |r|1v-(Bn//'n)(2/0)m~1 ~ e
9.21
(Ac" +BkVi)An( nt)Dm (Bn/An)(210)m-"
S2nkr2[1- 20/(~2 CKr2)\
= 2rrlulf;E[T o ) (9:22)
[Ocr + Bkag .
roe N — nonpasouYHbIl KO3(hhULMEHT, onpeaensemMblii U3 ycnosus
R
A = minjo,7: A PO2 (9.23)
1+ A °kr1

25



FOCT P 70428—2023

W1 KpUTN4YeCKoe Harnps>XeHue, Bblyncsisemoe no d)opmyne

2
wr1=12E1 T
nc
N =1— ecnu oba KoHua UWANHAPUYECKO/ 0B60/I0YKM LIAPHUPHO ONEpPThI;
7 = 0,5 — ecnu o6a KoHUa 060104KM XECTKO 3ajenaHbl;
7) = 0,7 — ecnu oAuH KoHeL, 060/104KN LAPHUPHO ONEepT, a APYroli XecTKo 3ajenaH;
— MONpaBOYHbI KOIULNEHT, BbIYNCNAEMbIA U3 YCNOBUSA
T
. Xr Rpo.2
=minjo,25; Xn— P
1+ @KI2

) KpuUTn4yeckoe HanpsaxeHune, Bbl4nciadaemMmoe no (popmyne

JjS-¢c¢
A2=E Dr

A. KO3OULMEHT, BblYMCNAEMBI N0 popmMyne

Y3n
An = -
B — KO3(MUMEHT, BblUNCASIEMBIA MO hopmyne
(3nmn/2 gn3
BN = 7+
(n+1pr
KO3(hMLMEHT, BblYNCNSEMbIA No dhopmyne
2-10"Dr
Iq -
B — koadhuuymeHT nonsyvectun, cm. 9.2.5, (1/MI‘Ia)H wlm
n — nokasaTtesnb nossydyectu, cm. 9.2.5;
An3 — cnepyeT onpegenatb No rpaduky Ha pucyHke 9.1 B 3aBUCUMOCTHU OT .

(9.24)

(9.25)

(9.26)

(9.27)

(9.28)

(9.29)

9.3.3.4 YCTONUYMBOCTb 3N1EMEHTOB KOHCTPYKLUMIA cnegyeT cuntatb 06ecrneyeHHOon, ec/v BbINOMHSEeTcs

ycnosue
<[]m
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10 PacueT Ha UMKINYECKy MPOYHOCTb

10.1 PacyeT Ha UMKINYECKYIO NMPOYHOCTbL MPU OTCYTCTBUU MNOM3Yy4HecTun

10.1.1 PacueT Ha LMKIMYECKYIOD MPOYHOCTb MPU OTCYTCTBUM MOM3YY4EeCTU NPOBOAAT AS11 KOMMNOHEHTOB,
TemnepaTtypa mMeTtasisia KOTOpbIX He npesbiwaeTt Tf.

10.1.2 lNpwn pacyeTe Ha LMKINYECKYH NMPOYHOCTL CnenyeT NUCNosib30BaTb MUHUMaSIbHbIE 3HAYEHUSA KPaTKo-
BPEMEHHbIX MeXaHU4YecKMX XxapakTepucTuk MaTepmana ¢ y4eToM BO3AeNCTBUA aKCnayaTauuoHHbIX (hakTopos.

10.1.3 OnpepeneHne [onNyckaemoro yucna LUKIoB Mo 3ajaHHbIM aMniutyaamM YCNOBHbIX YNPpYyrux Ha-
NPSOKEHUIA KM AonycKaeMblX aMnaANTYA YCA0BHbIX YNPYTUX HANpPsHXKeHUn ANs 3af4aHHoro yncna LMKNoB A,0/1K-
HO ObITb NMpoBeAeHO no copMynam, CBA3bIBAIOWMM AONycKaemMble amnanTyAbl YCNOBHbIX YNPYrMX Hanpsxe-
HWIA 1 gonyckaeMble Yucna LMKIoB.

10.1.4 AmnanTyga akcnayaTaunoHHOro YC/MOBHOTO YMNPYroro HanpsXeHus He AOJIKHa npesbllaTb [,0-
nyckaemyt amnantyay HanpshkeHus [(oaF)], nonyyvaemylo ona 3agaHHoro ymucna umkios N. B cnyyae ecnm
3ajjlaHa aMnanTyga YC/I0BHOMO YMNpyroro HanpskeHus, TO 3KCnjyaTtaumoHHOEe 4YuCNOo UMKIOB N He [0/KHO
npesbiWaTb gonyckaemMoro ymicna uuknos [J10].

B cnyvae ecnu npouecc HarpyXeHusi cCOCTOUT M3 psfa UUKIO0B, XapakTepusyemblX amnantygamu Ha-
NpsbKeHnn (cafl-n COOTBETCTBYHOLLMMU YUcnamu LMKNoB JV;, TO AO/MKHO BbINOAHATLCSA YCN0BME NMPOYHOCTU MO
HaKOM/JIEHHOMY YCTa/IOCTHOMY MOBPEXAEHUNIO.

10.1.5 fonyckaeman aMmnaMTyAa yC/IOBHOIO yNpyroro HanpsbhkeHus [(oaF)] win gonyckaemoe 4ncnio uu-
knoB [JV0] gna ctanein npu [JVQ] < 1012 paBHbl MUHUMaSIbBHOMY 3HAYEHUIO U3 ABYX, BblYUCASEMbIX MO hopmy-
nam (10.1) n (10.2):

ETet R P02
[eF] (10.1)
K ["o]f (4rtNAO])MF-1
ETel 7002
[aar]
" (10.2)
o4nr ™ («r -1
roe na, NN — Ko3addnLMeHTbI 3anaca MPOYHOCTU MO HAMPSHKEHUAM U MO YUCAY LMKIIOB;

r— KO3(p(PMUMEHT aCUMMETPUN LKA HANPSHKEHWIA;
77, Te — nokasaTenu CTeneHu, onpeaensiemsle no Taénuue 10.1;
RT— xapakTepuctvka NpoyHOCTU, NPUHUMAeMasi PpaBHOi
RI=Rm(l + 1,4 m10-2ZT)\ (10.3)
e |— xapakTepucTuka nnacTMYHOCTK, 3aBuCsLLas OT 3HaveHuss ZG BblumMcasiemas no chopmyse

el=115lg 100 (10.4)
100-zj
Mpn ncnonb3oBaHNM MUHUMaIbHbLIX 3HAYEHNII OTHOCUTENBLHOIO NONEPEeYHOro cyXxeHnsa ZT, npyu ZT< 50 %
cnepyet npuHumatb ZT= ZT. Mpn ZT> 50 % cnepyeT npuHumatb ZT= 50 %.
MokasaTenu cteneHn T U T eun nNpegen BblHOCAMBOCTM RT* cnegyeT npuHumaTth no Tabnuue 10.1.

Tab6nunuya 10.1 — 3HaveHua npenesna BbIHOC/IMBOCTU 1 rnokasaTtesneii cTeneHn T u Te
O603HaqeHe RM< 700 MNa 700 MMNa <RIM< 1200 MMa
0.4Rm (0,54-2-10-‘RpRj,
T 0,5 0,36 + 2- 10-47
Te

0,1321g wew-(1+ 1,410 ~2Zt)
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10.1.6 3HayeHus xapaktepuctuk ET, ZT, R o1sa Hen3oTepMnyeckoro uukna cregyet npuHuMaTb Hau-
MEeHbLUUMKN B MHTepBasie pabounx Temnepartyp uvkna. KoaduuymeHT 3anaca NnpoyHOCTY MO HaNpPsHXeHuaM na
cnepyet NpUHUMaTL paBHbIM 2, a no yucny umknos nN pasHbiM 10.

Mpn pacyeTe pe3bbOBbIX YHACTKOB LWNWAEK U 6ONTOB C UCMONb30BAHUEM YMPOLLEHHOro ynpyronaacTtu-
Yyeckoro pacuyeTta No MeToAuKe, NMpuUBEAEHHOW B 7.4, cnepyeT NpuMHMMaTb Ko3dduuueHTbl 3anaca na = 1,5
n nN= 3. MNMpu ncnonb3oBaHun KoadhdnuneHToB Kef, onpegeneHHbIx no metoguke 7.6, cnepyet npuHMMaTthb
na=15nnN=>5.

10.1.7 JonyckaeMyl aMnauTyay HanpshkeHWin gnis cBapHoro coeanHeHus [oaF]s cnegyeT BbIYMCASATb MO
dopmyne

K f]S=% K i (10.5)

roe [oall — ponyckaemas amnautyga YCNOBHbIX YNPYIMX HanpshXeHui, Bbluncnsemas no copmynam (10.1)
n (10.2) gna OoCHOBHOrO Martepuasa npu 3afaHHOM 4Yuc/ie LWUKIOB;
gs — KoadhhmUMEHT, 3aBuCAWMI OT BuAA CBapkM CBapuMBaeMblX MarepuanoB M TepMoobpaboTku
nocne ceapku (db< 1).

3HauyeHVs gs npuBefeHbl B Tabnuvue 10.2. MNpy OTCYTCTBUM 3KCMEPUMEHTa/bHbIX AAaHHbIX 3HaYeHue tps
jonyckaeTca npvHumMartb pasHbiM 0,5.

10.1.8 B Tex cnyvasx, Korga HM3KO4YacTOTHble LMKIMYECKUEe HanpskKeHWs, CBA3aHHble C NyCcKOM, ocTa-
HOBOM, U3MEHEHNEM MOLLHOCTU, cpabaTbiBaHMEM aBapuiAHON 3awnTbl UM APYTUMU 3aliMTamMu, CONpPoOBOXAA-
I0TCS HaNIOXEHMEM BbICOKOYACTOTHbIX HanpshXeHwii, HanpymMep, Bbi3BaHHbIX Bubpauuei, nynbcauuein Temne-
paTyp npu nepemeLunBaHUy NOTOKOB TEMIOHOCMTENS C pPas/IMYHON TemnepaTypoi, pacyeT Ha LMKIMYeCKyto
NMPOYHOCTb NPOBOAAT C YY4ETOM BbICOKOYACTOTHOIO HAaMNpPsXeHUs.

10.1.9 VcxofHble AaHHble O BbICOKOYACTOTHOM HarpyxeHun [amnautyga (0ad), yactota (/)] cnegyet no-
nyyaTb NyTeM aHanu3a pes3ynbTaToB U3MepeHuid npu akcnayatauun TBC unm nytem ux pacueta.

10.1.10 CoueTaHusi HM3KOYACTOTHOTO LMK/IMYECKOTrO HanpsbkeHus ¢ amnautygoi (oaF) m vactotoid fO
N Ha/IOXEHHOro BbICOKOYACTOTHOrO HampshKeHus ¢ aMnautyaoi (oa>un 4yactoToi f BbI3bIBAKOT CHUXKEHWE [0-
NMyckaemoro 4ucsa LWKN0B HU3KOYACTOTHOro HanpsbkeHus ot [JVO] go [/V], koTopoe cnepyet BblYUCAATH MO
dhopmyne

U1 = pvay/ss, (10.6)

roe &8 — KO3(h(ULMEHT CHKEHUS JOMYCTUMOIO YMc/ia LMKI0B NPY HAMIOXEHUM BbICOKOUYACTOTHBIX LMK/IOB,
“cnosib3yemblx Mpu onpeaeneHnn noBpexaeHus a3

[na umkna HU3KOYaCTOTHOrO HanpshkeHus /-ro Tuna nospexaeHne a3* cnegyeT BblUMCAATL No popmyne
(a3*)i=&jN/[NO]. (10.7)
KOSCbeI/ILI,I/IGHT ad He3aBUCMMO OT CTENEHN KOHUEHTpaunn Haﬂpﬂ)KEHMﬁ, OCTATO4HbIX HaﬂpﬂX(eHMﬁ, Mak-

CUManbHOTO HanpshKeHWs UMKNa, 3HAUYEeHUs HOMUHA/bHLIX HampshkeHuid 1 TemnepaTypbl B npegenax go Tt
cnegyet onpefensTb NO HOMOrpamMmmam, NpuBeAeHHbIM Ha pucyHke 10.1, UK BLIYUCASATL NO hopMmye

bl

/= (10.8)
Jo,

roe fQ= U(E, + t2) — uacToTa LuKIa HU3KOYACTOTHBLIX HanpshKeHWin, onpeaensemas 6e3 yueta nepuoja Bpe-
MEHW, B TEYEHME KOTOPOro MPOUCXOAMUT Ha/IOXEeHNe BbICOKOYACTOTHbIX HamnpsKeHui Ha

NOCTOSIHHbIE Hanps>xeHus (cMm. pucyHok 10.2);
(0a) — amnnuTyga npuBefeHHbIX HANpPsXXKeHWi HM3KOYaCTOTHOrO Lmkia 6e3 yyeTa KOHUeHTpa-

UMM HanpspKkeHwui;
A — Ko3(hbdmumeHT, 3aBuCALLMNIA OT MaTepuana, npuHMMaemslin no Taéavue 10.3.
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104

fifo

PucyHok 10.1 — 3HaueHust 3e 4Ns1 KOPPO3VOHHO-CTOMKNX XPOMOHVKESIEBbLIX CTasle ayCTEHUTHOIO Knacca M UX CBapHbIX
coeavHeHnin Rin< 550 MMa

Ta6nuua 10.2— 3HaueHUss Ko3(pULIMEHTA CHKEHMS! LMKNIMUECKOI MPOYHOCTU CBApHbIX COeaVHEHWI qB

OCHOBHOI MeTann

Cranm ayCcTeHUTHO-
ro Knacca

MeTop, cBapkm

PyuHasa nyrosas

MonyaBTOMarnyeckasn B
CMeCHn 3alUTHbIX ra3oB

PyyHas ayrosas

MonyasTomaTnyeckas B
CMeCH 3allNTHbIX ra3oB

CBapouHbIii MaTepuan

OnekTpogp! LIT-24

CB-08X14H8C3b+
+aproH+2 % C02

QnekTpoab! LT-24Y
CB-0O3X14H8C3b+aproH+2 % C02

Bug TepmoobpaboTkum
nocne csapku

Be3 Tepmoo6paboTkm

Be3 TepMoo6bpaboTkm

Be3 TepMoo6paboTkm

Be3 TepMoo6paboTkm

0,7
0,7

0,7
0,7
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PucyHok 10.2 — ®opmMa LUuKna Npy ABYXYACTOTHOM Harpy»eHum

Tabnuuya 10.3 — 3HayeHusa KoappuuneHta N

LIMpKoHeBbIli crnias BbicokonernposaHHass XpOMOHMKesieBas CTa/lb ayCTEHUTHOro knacca Rm < 550 MlMa

2,0 1,54

Mpy OTCYTCTBUM 3KCNEPUMEHTasNbHbIX AaHHbIX A8 npeABapuTesbHbIX OLEHOK WUCMOMb3YIT 3HayeHue
n=2
10.1.11 MeToA pacyeTa npu ABYX4acCTOTHOM UUKINYECKOM HarpyXeHuun cnegyet NPUMEHATb MpU Bbl-
NOSIHEHUN BCEX CNeayLmnxX yCIoBuii:
- OTHOLLEeHWe amMnanTYAbl BbICOKOYACTOTHbIX HaNPsHKeHUli <0a>K aMnanTyae HU3KOYaACTOTHbIX Hanpsxe-
HWA (0a) HaxoauTCs B MHTepBase
0 < <oa>/(0a) < 0,5; (20.9)

- abCo/MIOTHOE 3HAYEHME MAaKCUMasIbHOr0 Y MUHMMAaIbHOTO HU3KOYACTOTHBLIX HanpsbkeHWi npu AByx4a-
CTOTHOM Harpy>XeHun He npesbiwaeT 3HayeHns (0,002ET + Ap02) npu paccmatprBaemMoli Temnepartype;

- OTHOLWeHure W He npesbiwaeT 5 « 106;

- YNCNO BbICOKOYACTOTHbIX LMKIOB C aMnauTygoil (0a) B npegenax Bpemenu ~ + t2 npesbiwaeT 10
(cm. pucyHok 10.2).

10.1.12 B cny4yae ecnu npu pacyeTe Ha LMKIndeckyto npodHoctb TBC He obecneumnsatoTca Tpebyemble
ko3hhULMEHTbI 3anaca MPOYHOCTA, TO OLLEHKY LMKIMYECKON MPOYHOCTW MPOBOAAT Ha OCHOBE 3KCMEPUMEH-
TaslbHbIX KPMBbIX YCTANIOCTW, NOAYYEHHbIX 415 paccMaTpuBaeMbIX YCA0BUIA HarpyXXeHns, KoHTakTa ¢ TensioHo-
cuTeneMm, CocTosHuA metanna TBC ¢ yueTOM COOTBETCTBYHOLWMX KOIPMLUMEHTOB 3anaca npoyHocTu na, nN.

10.1.13 YcnoBue NPOYHOCTU MPU HAMYUKN Pas3NYHbIX LUKIUYECKMX HAarpy30K NpoBepstoT no dopmyne

o N-

XT77T = aN - - 10.10

FLilvy fan] ( )
roe JT, — 4ncno UMKIOB [-To TUMA 3a BPeMS aKCrnyaTauuu,;
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K — o6LLee 4yMcio TUNOB LUKIIOB,;
[/V); — ponyckaemoe 4Mcno UMKIOB /-ro Tuna;
aN — HakonneHHoe yCcTasloCTHOe MOBpeXAeHune, npeaenbHoe 3HavyeHue kotoporo [aN] = 1
B o6lemM cnyyae HakonsieHHOe yCTasiocTHOe NOBpeXAeHne AO0/KHO YA0BIEeTBOPATb YC0BUIO

3a +,q? +p,r> 1
( A plan/]> (10.11)

roe al — nospexAeHue OT HU3KOYACTOTHbIX LMK/I0B HaMpsHXXeHWs, Ha KOTOpble He HaslI0XeHbl BbICOKOYACTOT-
Hble HanpsHKeHus;
a2 — noBpeXAeHUs OT BbICOKOYACTOTHbIX HANPSHXEHUA NPU MOCTOSIHHbIX 3KCM/IyaTalMOHHbIX Hanpsxe-
HUAX (CTauMOHapHbIE PEXMMbI);
a2 — nospexAaeHve Tuna a2, onpefensemMoe A8 YC/MOBUA HarpyXeHusi nNpu CTauMOHApPHOM pexuMme,
npuBoasiiee K HanbosnblIeMy NOBPEXAEHNI0 3a Bpems SKcnayatauuu,
a3 — noBpexaeHUs OT BbICOKOYACTOTHbIX HAMNPSXEHUA B TEYEHUE LMKI0B HU3KOYACTOTHbLIX HaNpPsXeHWUiA
Ha nepexofHbIX 3KCMAyaTalMOHHbIX pexrMax a3* u npu NPOXOoXAEeHUW pPe30HaHCHbIX YacToT a3
B TEX Xe LuKIax.
B 3TOM cniyyae MOBpeXAEeHMs1 OT BbICOKOYACTOTHBLIX HAMPSHKEHUA B TeUEHWe LMK/I0B HU3KOYACTOTHBIX
HanpsHxeHuid cnegyeT BblUMCAATL NO hopmyne

a3 =a3" + a3 (10.12)
HakonneHHble nospexaeHnsa alu a2 sblumcnatoT no gopmysie (10.10).

10.2 PacueT Ha ANUTESIbHYIO0 LMKINYECKYI0 NMPOYHOCTb

10.2.1 PacueT Ha OJ/IUTE/IbHYI LMKAUYECKY MPOYHOCTb cnedyeT MpoBOAUTL AN KOMMNOHEHTOoB TBC,
TemnepaTtypa KOTOpbIX paBHa WK npesbiwaeT T{

10.2.2 KomnoHeHT TBC, paccunTbiBaeMblii Ha ANUTE/bHYIO LIMK/IMYECKYH NPOYHOCTb, AO/DKEH YAOBNET-
BOPATL:

- YC/IOBMAM CTaTUYECKON NPOYHOCTY;

- YCNOBUAM A/INTE/IbHON CTATUYECKOM NPOYHOCTH.

Mpu pacyeTe Ha O/IUTENBHYIO LUUKIMYECKYI0 NPOYHOCTbL CrieflyeT UCMNob30BaTb CpefHue 3HaYeHnsa Anu-
Te/IbHbIX MEeXaHWYeCKMX XapakTepucTuK maTtepuasa C y4eToM BO3AeNCTBUS IKCNyaTauMoHHbIX (hakTopoB.
[JonyckaeTtca nNpoBoAMTL pacyeT No MUHUMASIbHbIM 3HAYEHUAM O/IUTENbHbIX MEXaHUYEeCKUX XapaKTepucTuK.
Mpu pacyeTe Ha ANUTENLHYIO LMKINYECKYI MPOYHOCTL CrieayeT NpUMeHAaTh nosoxeHma 10.1.3,10.1.4,10.1.7,
10.1.10—10.1.13.

10.2.3 Jonyckaemas amniuTtyga yC/IOBHOIO ynpyroro HanpsxeHusa [(aaF)] wiv gonyckaemoe 41c/io uu-
knos [JV0] gns ctanein npu [JV0] < 107 paBHbl MUHUMASIbHOMY 3HAYEHWU0 U3 ABYX, BbIYUCASEMbIX NO hopmy-
nam (10.1) n (10.2). Mpw aToMm cnegyeT NpPUHUMATb

Rimt
R : (10.13)
1- 0,01 2/
ec=enmP A-1 = K-ifl m=0,5; (10.14)
/
25
me = 0,132 Ig . (10.15)
1 001 ZJ,
roe t — Bpems aKcnnyatauuy KOMMOHEHTa NpW TemnepaTtypax, Bbl3blBalOLWMX Nos-

3y4ecTb;
Rt — npegen AvTeNnbHOW MPOYHOCTM MPUM MakCUMasbHOW TemnepaTtype Luukia
Harpy>xeHusa 3a Bpewmsa t, Mla;

emt = 1,15-Ig--------------— — XapakTepucTmka AJNTENbHOW MIacTMYHOCTW, onpedensemMas paBHOMep-
1- 0,01 «Zmt HbIM OTHOCUTEJIbHBLIM CY)XEHWEM MonepeyHoro ceveHna ZTmt npu ganTenb-

HOM CTaTUYECKOM paspyLUeHUU;
— npegen BbIHOCAMBOCTY MpW MaKCcMMasbHOW Temnepartype uukna u 107
LMKNOB HarpyxeHus 3a Bpems t.
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B cnyyae ecnu akcnepumeHTasibHO 060CcHOBaHO, 4to R”M1f > 0,4RTt, To nokasaTeslb CTENEHU BbIYUC/S-
10T Nno doopmyne

RT
Te =0,132-Ig m (10.16)
R 01-z
3HaveHns ZT BblMUCAAIOT No popmyne
7+ __ 100A
(10.17)
‘'mt 100+ al

rae A[ — oTHOCUTESIbHOE yAJIMHEeHVe obpasua npyu AMTeNIbHOM CTaTUYecKoM paspylueHun 3a Bpemst f;
ZTt NpMHMMAlOT HauMeHbLIUM B Npeesnax TeMnepatyp UMKIa HarpyxeHus.

10.2.4 B cnyyae ecnu Temneparypa uuk/ia HaxoguTcsa B uHTepBasie oT Tt o Tt + 50 K, To 3HauyeHus
et 4159 NPOMEXYTOUHbIX 3HAYeHW TemnepaTypbl onpeaensT ANHERHOW UHTepnonsaumein no Temnepartype
Mexay 3HadyeHuem eanpu T- Ttwu 3HayeHnem et npn T = Tt + 50 K.

10.2.5 KoahhuumeHT 3anaca NpoYHOCTM MO HaNpPsSXXeHWAM nacneayeT npuHMMaTh paBHbIM 2, a No Yuc-
ny uumknos nN pasHbiM 10.

10.2.6 [lonyckaemyl amnanTygy HanpsbkeHuid ans cBapHbIX coeguHennii [(caF)]s BbluncasaoT no chopmyne

[((bﬁ\s ='M K f)ﬂl (10.18)

roe [(oaF)] — amnauTtyga fonyckaeMblX YC/I0BHbIX YIPYTUX HanpshkeHuid, onpegensemMas aAns OCHOBHOIO Ma-
Tepvana npu 3afaHHOM YUC/e LMK/I0B.

10.2.7 B cnyyae ecnvn paccMaTpuBaeMblii KOMIOHEHT HarpyXatT LUMKINYECKAMM Harpys3kaMmu npu Tem-
nepatypax T< Ttu [ > Tp To cneayeT yunTbiBaTb NOBPEXAEHUSA OT BCEX LMKIOB HE3AaBUCMMO OT TeMMepatypbl
n ycnosue (10.10) AO/MKHO BbINOAHATLCA A8 CyMMbl YCTaNOCTHbIX NOBPEXAEeHWI He3aBUCMMO OT Temnepa-
Typbl LMKIa.

[lonyckaeTca Bpems akcniyatauuu pasbvsaTb Ha BPEMEHHblE MHTepBasibl. YMCN0 OXMAaeMbIX LUKIOB
pasnuuHoro tuna JI-cnegyet pacnpefensaTb No MHTepBasiam NponopLMOHasnibHO NX NPOTSHKEHHOCTN. Jonycka-
€MOe YNCJI0 LMKMOB AJ15 KaXA0ro UHTepBasa BpeMeHn onpeaensatoT cornacHo 10.2.5. 3HadyeHns Rmt, ZTW Z it
ONS pacyeTa B KaXAOM U3 BPEMEHHbIX MHTEPBasIOB NMPUHMMAIOT 1S BPEMEHU BbIAEPXKN B YCNOBUSAX MON3Y-
4yecTu tj, COOTBETCTBYIOLLEIO0 OKOHYaHUIO /-f0 UHTepBana. 3HavyeHne Zit 4O/KHO 6bITh He 60/blie MUHUMASIb-
HOro B MPeALecTBYOLWMX NHTepBaniax. HakonneHHoe yCcTa/noCTHOE MOBPeXAeHne Npu HarpyXXeHun uukiamu
pasnnyHoOro TMna cneayeT BbluucnAaTe no popmyse (10.10) kak CyMMYy OTHOLUEHUI OXMAAEMbIX YACEN LMKN0B
JV, Kk ponyckaembiM [[T],- N0 BCEM MHTepBaiam.

10.2.8 MNpu pacuyeTe AMTENBHON LMKIMYECKON NMPOYHOCTM KOMMNOHeHTOB TBC, pa6oTarLux B yC0BUSAX
HENTPOHHOIO 06/1yYeHns, 3a AonyckaeMoe YUCNO0 UMKIOB AaHHOro Tuna NpUHUMaT MUHUMalbHOE U3 ABYX
3HaYeHui:

- yncno ymuknos [NOJf = [NO\\if , rae [JVO] — umcno uuknoB ANs amnauTyabl HanpshkeHuii no hopmynam
(10.1)—(10.4) (npn pacueTax gna yCcnoBuii, He Bbi3biBAKLMX NON3YYECTb);

- YACNO LMKMNOB MO PacyeTHOl KPUBOI YCTanoCT! UM COOTBETCTBYHLWNM YPaBHEHUSM AN aMiAUTyabl
HanpshkeHuin, onpegeneHHoii no popmynam (10.1)—(10.4) n nogeneHHo Ha KO3IPPUUNEHT qP

3HauyeHns koahcmumeHToB qF M *onpeaensa0T No pesyabTaTam WCMbITaHWA.

11 PacuyeT Ha CONnpPOTUB/IEHNE Pa3PYLLEHUIO

11.1 O6wue NoAoXeHUs

11.1.1 PacueT Ha COnpoTUBJ/IEHUE pa3pyLLUEeHUI0 AoNnycKaeTcs He NMpoBOAUTbL A/ KOMNOHEHTOB TBC wu3
CTasieli ayCTEHUTHOTO K/lacca WK LBETHbIX CM/1aBOB, He NOABEPralvlLnXcs HEWTPOHHOMY 06/TyYeHM0 UK NoA-
Beprarwmnxca obayyeHnto go aoeHca He 6onee 1,5 « 1025 HeilTp./M2 npn aHeprum o6nyyeHns E> 0,1 MaB.

11.1.2 PacyeT Ha CONpPOTUB/IEHME Pa3pPYLUEHNIO NMPOBOAAT AJ1 BCEX PEXMMOB 3KCn/yaTtauuu, BKIYas
HY3, HHY3, YMA, YW.

11.1.3 PacyeT nNpoBOAAT ANS1 30H KOMMOHEHTA, B KOTOPbIX BO3MOXEH HECTabWuMbHbIA POCT TPELLUHbI,
Takux kak cBapHble coeiHeHus (WBbl), 061acTV C HaMBONbLLMMU 3HAYEHUAMU KOIPDULNEHTOB NUHTEHCUBHO-
CTV HanpsHKEHW, C HAUMEHbLUMMMW A0MYCKaeMbIM/ 3HAYEHUSAMUN XapaKTePUCTUK TPELLMHOCTOMKOCTH, a Takke
C HAMMEHbLUVMW OTHOLLEHUSAMMW A0MNYyCKaeMbIX 3HAYEHUI XapaKTepuUcTUK TPELLMHOCTOMKOCTU K pacyeTHbIM.
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11.1.4 Ana KomMnoHeHToB TBC, M3roTOB/IEHHbLIX M3 CM/1aBOB Ha OCHOBE LMPKOHWS, HEOOXOA4MMO YUMUTbI-
BaTb 3HaYeHWe TOJILUUHbI OKWCHOW MMIEHKM Ha MOBEPXHOCTU TOHKOCTEHHbIX KOMNOHeHToB TBC u cogepxaHus
BOAOPOAA B MeTasnse, Npu KOTOPOM MOXET MPOM30iNTV OXpynuuBaHue MeTansa.

11.1.5 PacyeT cocTouT 13 Bbibopa pacyeTHbIX 30H KOMMNOHEHTa, NPUHATUA (NOCTYIMPOBaHUA) pacyeTHO-
ro gedpekrta, onpefeneHns onsa Hero pacyeTHbIX XapakTepUCTUK TPELLMHOCTOMKOCTM 1 OLLEHKM COMPOTUBAEHNUSA
paspyLleHnto NyTeM X CpaBHEHMUA C AOMNYyCKAeMbIMU 3HAYEHUAMU.

11.1.6 PacueTHblil gedekT A4/ OCHOBHOrO MeTasl/la U CBapHOro LWBOB LU/IVHAPUYECKNX, CIEpPUUECKNX,
KOHUYECKMX, 3NIUNTUYECKUX, NSIOCKMX KOMNOHeHTOoB TBC cnegyeT npuHMMaTh B BUAEe MOBEPXHOCTHOW Mnosy-
3NNUNTUYECKON TpeLmHbl (pucyHok 11.1), a B OKPECTHOCTM OTBEPCTUII — B BUAE NOBEPXHOCTHON YeTBepTba-
NMNTMYECKON TpelwwnHbl (pucyHok 11.2) rnybuHoi a = 0,25s ¢ cooTHoweHnem nonyoceii 1/3.

PucyHok 11.1 — lNoBepxHOCTHasA NOAY3//UNTUYECKas TpeLLnHa

PucyHok 11.2 — oBepXHOCTHasA YETBEPTLINIUNTUYECKASA TPeLLmHA

PacueTHblil gedekT cnegyeTt pacnonarate napasfiesibHO nouiagkam AeliCTBUS MakKCMMasbHbIX HOp-
MasibHbIX HanpsHKeHUA.

11.1.7 Koa(pduumeHT 3anaca npovyHOCTU NpuU pacyeTe Ha CONPOTUB/IEHNE Pa3pyLLIEHU0 NONPUHUMAKT
B 3aBMCUMOCTM OT KaTreropum pacyeTHOro pexuma paBHbIM:

- ana HY3 nk = 2;

- npn HHY3, YU nk = 1,5;

-ana YNAnk = 1.

11.2 YcnoBus NPOYHOCTU

11.2.1 ConpoTuBneHNe paspyLlleHnto cuutaeTcsl o6ecrneyeHHbIM, eC/iM B Kaxkiblii paccMaTpuBaeMmsblil
MOMEHT BPEMEHU A/ KOMMOHEHTa C MOCTY/IMPOBaHbIM PacyYeTHbIM Ae(EeKTOM B BUAE TPELUHbI A/1s1 BCEX
PEXMMOB 3KCMJlyaTaumu BbINOMHAETCS ycroBue

KjrK)\ (11.1)
nnn
K\< L - (11.2)
roe K, Kj — KoathduumeHTbl MHTEHCUBHOCTWN HanpshKeHWi, paccumTbiBaemble B TMHENHOW WMnu HenuHei-

HOW MOCTaHOBKeE;
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[K,], [KJ\j — ponyckaemble 3HavyeHUss KOI(h(PUUNEHTOB MHTEHCMBHOCTM HamnpshKeHuii, onpegensiemsie co-
rnacHo 11.3;
/ — vHAekc, yKkasblBatoWnii Ha TO, YTO AONycKaeMble 3HayeHUs KoaULUNEHTOB NHTEHCUBHOCTU
HaNPs>XeHUI pas3fiMyaloTcs B 3aBMCMMOCTU OT pacuyeTHoro pexuma: / = 1 gna HY3; /= 2 ana
YW n HHY3; /= 3 gna YMA.

11.2.2 PacyeTtom J0O/MKHO GbITh OnNpefesnieHo MakCMMasibHOe 3HayeHue KoaduumeHTa MHTEHCUBHOCTU
Kj nwm K, B Toukax A n C pacyeTHOro gedekra B KaXAblii paccMaTpuBaeMblii MOMEHT BPEMEHU B KaXKgoM
pacyeTHOM pexume C y4eTOM NepeMeHHOro BO BpeMeHW pacnpefeneHuns Temnepartyp v HanpskKeHuin no Ton-
LUMHE CTEHKM KOMMOoHeHTa TBC B aHanM3npyemoil 30He, BK/OYas OCTaTOYHble HaMNpPsHKeHUS B OCHOBHOM Me-
Tasnne n ceapHom LBse. JlonyckaeTcsa NPUHUMAaTb OCTaTOYHOE HaNpshKeHVe paBHbIM Mnpefeny TeKyvyecTu npu
Temnepatype 293 K (20 °C).

KoathdomumeHTbl MHTEHCUBHOCTW HanpshkeHuii K, gonyckaeTca onpefensatb cornacHo 11.4.

11.3 [donycKaemble 3Ha4eHUss KO3PULMEHTOB MHTEHCUBHOCTU HamnpsiXeHUi

11.3.1 JonyckaemMble 3HAYEHUS [k j\
JonyckaemMoe 3HayeHue ko3hdrLumeHTa MHTEHCMBHOCTM HaNpshkeHuid Kj cnegyeT BblUMCAATb No hopmyne

KA. =", (11.3)
MK
roe KIc — KpuTUYeckoe 3HauyeHne KoappuuMeHTa NHTEHCUBHOCTU HaNPSHKEHWA;

NK — KO3(hULUMEHT 3anaca, NpMHUMaeMblil No cneayoLwmMM npasuiam:
-4N15 CNAaBOB Ha OCHOBE LMPKOHWSA U BbICOKOXPOMUCTLIX cTanein npu Temnepatype T, He npeBbl-
Wwatowel Tt, Nk onpegensietcs no 11.1.7;
- npu Temnepartype T, npesbiwarowen T{, nk = 1,1;
- 4Ns cTaneii aycTeHUTHOro knacca nk = 1,1.
11.3.2 fJonyckaemble 3HauveHnsa [K(|
11.3.2.1 JonyckaeMble 3Ha4YeHUs KO3IPULNEHTOB MHTEHCMBHOCTU HanpsxkeHuin [K,], paccuntbiBaloT Ha
OCHOBe TemnepartypHbIX 3aBucumocTeit Klc nnn KJc matepmanoB B UCXOAHOM COCTOSIHUM.
11.3.2.2 fonyckaemble 3Ha4YyeHWUs KOI(P(PULUEHTOB WMHTEHCMBHOCTM HaNPsSHKEHWIA ONA YrNepoaucTbIX,
NernpoBaHHbIX (B T. Y. KPEMHEMAPraHLUOBUCTLIX U XPOMOMONNGAEHBAHAANEBBIX) Y BbICOKOXPOMUCTLIX cTanel
3aBNCAT OT npuBefeHHol Temnepatypbl (T- T'K) U pacyeTHoro cnyyas. IameHeHue CBOWCTB matepuasioB B
npouecce akcnayaTtauun yuymTblBaeTcs BBeAEHMEM B pacuyeT CABUIOB KPUTUYECKOW TemnepaTtypbl XpynKoCcTy
7K BCeACTBME pas/INYHbIX BO3LENCTBUIA B Mpouecce akcnayataumm. 3aBucnumoctb [KdoT [T - T nonyvaetca
Kak ormbarwLias ABYX KpUBbIX, onpegensemMbiX No UCXOAHON TemnepaTypHoil 3aBucumocTtun Klc nam Kde. OgHa
N3 3TUX KPUBLIX A0/HKHA ObITb MOSyYeHa Ae/IeHMEeM OpAUHAT MCXOLHOM KpMBOWM Ha Ko3adhuumeHT 3anaca
MPOYHOCTM MK, Apyras — CMeLLEHMEM WUCXOAHOWN KpWBOW BAO/b OCM abCUMCC Ha 3HAYeHWe TemnepaTypHoro
3anaca AT.
KoadhdmymeHTbl 3anaca HanpuHmumaroTcsa cornacHo 11.1.7.
TemnepartypHblii 3anac AT npyHUMaeTcs:
-ana HY3 (/= 1) 4T= 30 °C;
- npn HHY3, YN (/ = 2) A7 = 30 °C;
-ana YMA (/= 3) Ar= 0 °C.
3HauYeHne KpUTMYECKOW TemnepaTypbl XpYNKocTu K npyHMMaeTcs cornacHo 11.3.3.
11.3.2.3 Mpu onpegenennn [K)],-3HaueHusa cnoeHca Fn n Temnepatypbl T NPUHAMAKTCA PaBHbIMU UX
3HAYEHVAM B pacyeTHOW ToUke PpOHTa TPEeLUMHbI.
11.3.3 Kputudeckaa temnepartypa XpynkocTtu
KpuTuueckyto Temnepartypy Xpynkoctn maTepuana cnegyeT BblUUCIATL N0 hopmyie

Tk=TK + ATt +ATf, (11.4)

roe N0 — KpuTMYeckas Temnepatypa XpynkocTu mMatepuana B UCXOAHOM COCTOSHWM;
ATT — cABWT KPUTUYECKOI TeMNepaTypbl XpYnKOCTW BC/eACTBUE TEMMEPaTYpPHOro CTapeHus;
ATF — cABur KpUTUUeckoli TemMnepaTypbl XpynkocTu BC/IeACTBUE BAVSIHUS HETPOHHOTO 06/1yUYeHus.
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11.4 OnpepgeneHne KoadhuLumeHTa MIHTEHCUBHOCTN HanpshkeHun K,

11.4.1 PacyeT c ucnonb3oBaHnem K, fonyckaeTcs NpoOBOAWUTbL, €CNU BbIMOSIHAETCH yCNoBue

aeff - °’8Rp0O2> (11.5)
roe — 3D(PEKTUBHbIE HETTO-HANPSKEHMS.
3HaueHune BbIUMCNAOT MO popMyre
H a eff
11.6
aeff 3/(s + SH) (229)
1- 01
+ S '
14 2s+5
S+ SH

roe aeff— adphbekTBHbIE GPYTTO-HANPSXEHUS.
SddhekTuBHbIE BPYTTO-HaNpsxeHus oeff onpenensaoT u3 ycnosus

“{<W =W - (11.7)

rae  K|{c} — makcumanbHoe 3HauveHne KoauumeHTa MHTEHCMBHOCTU HaNpPsHKEHWA B Touke A (PUCYH-
kn 11.1, 11.2) npn AeliCTBMM HaNPSXEHUA pacyeTHOro pexmnma, HepaBHOMEPHO pacnpenenex-
HbIX MO TOJILLMHE CTEHKN KOMIMOHEHTA,
K\{aefff — 3aBMCMMOCTb KOadhPULMEHTA WHTEHCUMBHOCTU HamMpshKeHUin B Touke A OT HanpsxkeHuid oeff,
paBHOMEPHO pacnpepfesieHHbIX MO TOJILUHE CTEHKM KOMIMOHEHTA.

KoathhmumeHTbl MHTEHCUBHOCTW HanpskeHuii K, B Touke A gonyckaeTcs onpefenstb COrfiacHo noso-
XEHUAM HacTosLero nogpasgena.

11.4.2 B cny4yae HeBbIiNosHeHUS ycnosusa (11.5) pacyeT fo/HKeH NPOBOAUTLCA METoAaMu HEeNUHEHO
MexXaHWKn paspylieHnsa ¢ ucnons3osaHvem Kj (BbluncneHnem J-wHterpana) Ha ocHoee HAC B KOMMOHEHTE,
paccuMTaHHOro B yNpyroniacTuyeckoil NoCTaHOBKe.

11.4.3 [lonyckaeTca B c/iyyae HeBblNONHeHUs ycnosusa (11.5) npoBoAguTb pacyeT MeTogamMu AINMHEAHON
MeXaHWKN paspyLlleHus C UCMOo/b30BaHMeM cneayloLein npoueaypbl KOppekumm KoadduumeHTa NUHTEHCUBHO-
CTU HanpsxeHuin K, c yyeToM NjacTUyYeckoi 30Hbl nepes pOHTOM pacyeTHOro gedpekra.

Paauyc r, MM, NnacTM4eckoi 30Hbl B BEPLUMHE TPeLLVHbl ciedyeT BblUMCNATb No hopmyne

o K
r (11.8)
64 Rp0,2

roe Rffo2 — 3HauyeHve npegena TEKyYecTW B BepLUMHE TPEeLyUHbI;
K, — 3HauyeHne koappuuneHTa NHTEHCUBHOCTU HaNPSKEHWUI B BEPLUVHE TPELLMHDI.

CKOppeKTMpoBaHHOe 3HayeHne KoadhpmumeHTa MHTEHCUBHOCTM HanpshkeHuin Klp cnegyeT BblUMCNATb
no dpopmyne

Kip (11.9)

rae KoadpdumumeHT a cnegyeT onpefensit No CeAylWmM npaBuiam:
-a=1npnr<0,05(s- a)

/
&= 1+0,15 r- 0,05(s- a)
v 0,035(s - a)

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

11.4.4 KoaphMUNEHT MHTEHCMBHOCTM HanpshxeHnin K{ansa BblGpaHHbIX pacyeTHbIX TPELWMH onpeaensoT
aHa/IMTUYECKUN, YNCIEHHO W 3KCNEPUMEHTA/IbHO.

11.4.5 KoaphULUMEHT MHTEHCUMBHOCTM HanpshkeHuii K( (MMNa mM1/2) gna unnuHapuyecknx, cdepuye-
CKMX, KOHWYECKMX, IITMNTUYECKUX, MTOCKMX KOMIMOHEHTOB, HarpyXXaemblX MeXaHWYeCKUMWN Harpyskamn n Tem-
nepaTypHbIM/ BO34EACTBUSMU, AOMNYyCKaeTCsA BbIYUCAATbL N0 hopmyse

npu 0,05(s - a) <r< 0,12(s- a);
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(11.10)

roe 1l — KoadhPUUMEHT, YyuMTbIBalOWNIA BAVSHUE KOHLEHTpauuU HanpskeHuid, onpegensiemblii cornac-
HO 11.4.8 n 11.4.9;

Op — cocCTaBAsWAa HaNpsHKeHWn pacTsxxeHus, MMa;
Op — cocTaBnsiowasa U3rmbHbIX HanpsbkeHuin, MMa;
Mp=1+0,12 m(1 -a/c);

Mg=1- 0,64 «alh;

a — rnybuHa TpeLuHbl, MM;

C — nonyA/sivHa TPEeLWUHbl, MM;

h — anvHa 30HbI, B Npejenax KOTopoW cocTaBaoLWas U3rmbHbIX HANPSHXXEHUR COXpaHAET NONOXNTE b-
Hoe 3HadeHue, MM. lMpu pacuyeTtax s pexnmos HY3 n YW ponyckaeTtcs npuHumatb h = 0,5s;

Q=1 +4,6 m(a/2c)165]1/2.

Mpu pacueTte 30H, rae OTCYTCTBYeT KOHUEHTpaLus HanpsbkeHuii, npuHuMaetcs g =1.
11.4.6 CocTaB/isIloLLY0 HaNPsHKeHUii pacTskeHus (KOSbLEBbLIX UM 0CEBbIX) BbIYMCASIOT MO dopMmyse

(11.11)

roey — koopguHata 0 wnm z;
0 — OKpyXHOe HanpaBJ/ieHue;
Z — 0CeBOe Harnpas/fieHue;
S — TOJ/ILLMHA CTEHKM B PacYEeTHOM CeYeHUw.
11.4.7 3HayeHune cocTaBAsAwLWEel HanpsHXKeHWA n3rnba BbIYUCASKOT No hopmye

aig = ajn-<’jpCl1-12)
roe Gn— 3HayeHne (PYHKLMWM M3MEHEHUS HanNpPshKeHW Mo TOJILUHE CTEHKWU B TOUKE M.

Touky N cregyeT pacrnonaratb Ha HapyXHol WM BHYTPEHHE MOBEPXHOCTVM KOMMOHEHTa B 30He Aeii-
CTBUSI MakcUMasibHbIX pacTArMBaloWmUX HanpshkeHuii. fonyckaetcs onpeaenatb K, no copmyne

K, =n(0,70p + 0,4500) m(s/103)1/2. (11.13)

11.4.8 KoacthdhmuymeHT N\ gna 30H nepexofa XecTKocTen BblUMCAAT No hopmyiam:
4 =1+ (Kcr- 1)°>7 « 1,8/(s/fi2) npu 0 < s/rR 2 <5; (11.14)
N=1+ (KO- 1)°'7+9/(s/R2)2 Npn s/iR2 >5, (11.15)

roe R2 — paguyc KpUBK3HBI KOHLLEHTPATOpa HanpshkeHus (ranteniv) B pacCUnTbIBAEMOM CEYEHUN;

Ka — TeopeTuyeckuii KoOagpULMEHT KOHLEHTpaunn (gonyckaeTca NpMHMMaTb paBHbIM 3Ha4YeHno Ka npu
pacTsxeHun).

Mpu n > Ka cnegyet npuHMmaTthb N =
JonyckaeTcs onpegenatb /1 No rpadpukam Ha pucyHke 11.3.
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a) 2<s/R2"5

5 10 15 sIR2

6) sIR2>5
PricyHok 11.3 — 3aBMCUMOCTb KoadhdpmLmMeHTa I\ OT OTHOLLIEHMS S/R2 NS 30H Nepexofa XecTKoCTe

12 PacueT no npegensbHoOW geopmaunmn

3HaueHusi HaKoMJieHHOW BS3KOMAacTUYecKol aeopMaLnm pacTsKeHusl, KOTopble He A0/MKHbI NPeBbI-
WwaTb NpeaenbHOro AoMyCTUMOro 3HaUYeHWs, CnesyeT BblYMCSATL Mo dopmyse

rcRU fienl (12.1)
L J

roe KE— koadppumumeHT 3anaca (KE= 1,5);

R o
EpPel — MpefesibHoe 3HaueHne HakomeHHo AediopMaLyu.
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13 PacueT Ha nporpeccupytoliee nameHeHne oopmMbl U pasmepos

13.1 PacueT Ha nporpeccupytoliee niMmeHeHne opmbl 1 pasmepoB TBC (dhopmonsmeHeHne) nposogaTt
NPUMEHNTENIbHO K KOMNOHeHTam TBC, AN KOTOPbIX OCTATO4YHble M3MEHEHMA (PopMbl U pa3mepoB B paboTe
HeonyCTVMbl WKW OfPaHWUYeHbl 3aflaHHbIMY Npejenamun no ycnoBuam HopmasibHOW akcnnyaTauuu TBC.

13.2 PacueT npoBoAAT AN HOPMasibHbIX 1 NPU HapPYLIEHUN HOPMasibHbIX YCNOBUIA 3KCnayaTauum ¢ yye-
TOM BCEX pacyeTHbIX Harpy3ok, ykasaHHbIX B 4.18.

13.3 PacyeT U3MeHeHNs1 reomeTpu4ecknx pasmepoB KOMMOHEHTa NPOBOAAT NOCPEACTBOM pelUueHus BA3-
KoynpyronnacTnieckol 3agayn (C y4eToM TepMUYECKO NonA3yyectu, pagnmalunoHHOro pacnyxaHus unv pagu-
aLWOoHHOro pocta (4Nns LMPKOHUEBLIX CMNaBOB) U paAnaunoHHON NoisyyecTn).

13.4 Becb paccMmaTtpuBaeMblii Nepuog aKkcnayaTaunum AO/MKEH ObiTb pa3dbuT Ha BPEMEHHbIE MHTepBasibl
Atj, Tak uto fHl = tj + Atj. ANna kax4oro BpeEMEHHOro MHTepsasia Atj pellaetcsa BA3KOynpyronaactuyeckasa 3a-
Jaya nyTem noLaroBOro Npoc/ieXuBaHUs UCTOPUU Harpy>XXeHus Ha faHHOM BPEMEHHOM WHTepBasie, npuyem
BPEMEHHbIe LWarn AT, ANa pelleHnsa ykasaHHOW 3a4aun JO/MKHbI 6biTb AT, «  Atfj.

13.5 Ha kaxaom BpeMeHHOM UHTepBasie Af, cnefyeT UCNonb30BaTb MexaHUM4eckue CBOWCTBA maTepua-
Nna, KoTopble COOTBETCTBYIOT KOHLY paccmMaTpuBaemMoro BpeMeHHOro uHtepsana Af- (COOTBETCTBYIOT BPEMEHM
fi+1). JonyckaeTca UCNONb30BaTb AaHHbIE MO MeXaHUYeckMM CBONCTBaM, COOTBETCTBYHLLME KOHLY paccMma-
TpMBaemMoro nepuoga akcnjayartawluu.

13.6 HailgeHHble pacyeToM 3HauyeHus nepemMeLleHnii, onpeaensoLlmx nsmeHeHne opmbl 1 pasmepos, Ha-
KOMNSIEHHbIX B KOMMNOHEHTE B TEYEHUE 3aaHHOr0 CpoKa C/yX6bl C YH4ETOM Yucra NOBTOPEHUIA 3KCNyaTalUOHHbIX
PEeXVMOB, He A0/MKHbI NPEBbLILIATL AOMYCKAEMbIX, YCTAHOB/IEHHBIX HA OCHOBaHMWW 3KCMN/1yaTalMOHHbIX TPEGOBAHWIA.

13.7 PacueT popmounsmeHeHns TBC He06XO4MMO BbINOJIHATL C YYETOM aHasiM3a WCXOLHbIX AaHHbIX,
BK/IlOYAOLWNX B Ccebs BO3MOXHbIE OTKNOHEHWS TOJIWUH KOMMOHEHTOB, pa3bpoc (U3MKO-MeXaHUyecKnx
CBOWCTB A1 060CHOBaHMA Hanbonee KOHCepBaTUBHOIO cOCTosHMA TBC.

13.8 Mpu pacuyeTe (HOPMOUIMEHEHUA PEKOMEHAYEeTCS YUMTbIBaTb BO3MOXHbIE OOpaTHble CBA3W B aKTVBHOIA
30He, Korga BCneACcTBre U3MEHEHUS NPOXOAHbLIX CEYEHWI UK ApYTrnMX pa3MepoB, KacaHus TB30B ApYr C ApYroM Win
KapkacoM TBC B HEMPOEKTHbLIX MOMIOKEHUAX U3MEHAIOTCA UCXOAHbIE TEMMNepaTypHble 1 IU3nYeckie 3aBUCYMOCTH.

13.9 [ing yyeTa pacnyxaHusi, pafuaLoHHON 1 TeMnepaTypHOl NON3y4yecT PeKOMEHAYeTCs UCMO/b30-
BaTb YPaBHEHUA, NPUBELEHHbIE B NPUIOXEHUN A,

13.10 Mo pesynbTatam pacyeTa (POPMOM3MEHEHUS OMPefenaloT pPacyeTHoOe MOJSIoKeHne KomnoHeHTos TBC,
N3MEHEHWNE NPOXOAHBIX CeYEHWI, NPOrMBbl KaHaI0B OPraHoB yNpaseHns 1 3awmThl 415 NOATBEPXAEHUS A0NYyCTUMO-
CTK Aechopmaupii ¢ LUenblo UCKIIHEHNS 3aKIMHUBAHWSA, Neperpesa u ApYrmx OTKNOHEHWI OT NPOEKTHOr0 COCTOSHMS.

13.11 PacueTt Ha nporpeccupylowiee n3MeHeHne hopM M pasMepoB MPOBOAAT AN BCEX KOMMOHEHTOB
TBC, ANns KOTOpbIX OCTATOYHbIE U3MEHEHUS DOPMbl U pa3mepoB B paboTe HeLOoNyCTUMbl WU OrpaHUYeHbl 3a-
AaHHbIMY Npegenamun no yc/oBMsaM HOpMasibHOR akcnayaTtauymm TBC (no ycnoBuam paboTocnocobHOCTY Noa-
BWXHbIX COEAMHEHWNA, pa3bupaemMocTun pazbeMHbIX COeAMHEeHWN, CTabunbHOCTN 3a30poB, 06ecneynBaroLLmx
rmapasnnyeckme xapakTepucTuku).

13.12 Mporpeccupyollee M3MeHeHne (OopMbl U pa3mMepoB B KOMMOHEHTE OTCYTCTBYeT, eC/iM Makcu-
Ma/lbHOe 3HayeHue pa3mMaxa MpPUBEAEHHbIX HanpsbkeHuli (a)R B KOMMOHEHTE He npeBbiaeT A0MNyCcKaemoro
3HayeHus

(13.1)

B cnyyae HeBbINOMHEHUS [JaHHOrO YC/I0BUS [AOMYyCKAaeTCcs MpOBefeHWe YTOYHEHHOW OLEeHKM mnpucno-
c06/19eMOoCTMW.

13.13 YTouHeHHas oueHka npucnocobssemocTn nposogutca ang HY3 n HHY3 gna Bcex pacyeTHbIX
Harpy3ok cornacHo 13.13.1 n 13.13.2, KpOMe BHELIHUX ANHAMWYECKUX WU BUOPALMOHHBIX. JO/MKHO ObiTb Bbl-
nosIHeHo N060e 13 yc/ioBuUin npucnocobnsemocTn cornacHo 13.13.1 n 13.13.2.

13.13.1 [nsa ocecMMMEeTPUYHbIX KOMMOHEHTOB C LUUK/IMYECKM U3MEHSIOLWENCca TemnepaTypoil CTEHKH,
Harpy>XeHHbIX AaB/ieHMeM, NPUcnocobseMoCcTb 06ecneyeHa, ecam BbINOSIHEHbI Cneayume ycnosus:

- B C/lydae IMHERHOro pacnpegeneHus temnepatypbl Mo TONWNHE CTEHKA KOMMOHEeHTa

1
y <~ npy 0<x<0,5 (13.2)

y <4(1 - x) npn 0,5 <x < 1,0;



FOCT P 70428—2023

- B C/ly4yae I'Iapa6OI'IVI‘—I8CKOFO pacnpeneneHna temnepartypbl Nno To/illHE CTEHKN KOMIMOHEHTa

y <5,2(1 - x) npu 0,615 <x < 1,0;
y <4,65 npn 0,5 <x < 1,0;

(13.3)
y < 3,55 B cniyyae x = 0,4;
y < 2,7 B cniyyae x = 0,5,
roe x = — OTHOLIEHNEe 06WMX MEMOBpPaHHbIX HaNpPsHKEHUA K Npeaeny TEKy4yecTu npu temnepartype 7,
y = AgTL __ orHoweHme pasmMaxa MEeCTHbIX TemnepaTypHbIX HaMpsHXKeHUn 6e3 yyeTa KOHUEeHTpauum K

npegeny TekydyecTu npu Temnepatype T.

MpoMeXyToUHble 3HAYEHUS Y creayeT BblUMCAATb IMHEWHON UHTepnonsuuei.

13.13.2 YTOUYHEHHYKO OUEHKY MpMcnocobasemMocTy YnpyroniacTUY4eckum WU ynpyroBsi3konaactmye-
CK/M pacyeTOM MPOBOAAT MO HAKOM/IEHHbIM B KOMMOHEHTe AedopMaLmam 1 nepeMeLLeHnsM.

Jlonyckaemble 3Ha4YeHUs1 HAKOMMEHHON AedhopMauny pacTshkeHusl Ans cTaneli ayCTEHUTHOrO kKnacca He
[OJIKHbI MPeBbILLATh:

- 1% pns cpegHeii gedhopmanmm nNo CEYEHNO KOMMNOHEHTa (MO TOSIWUHE CTEHKN);

- 2 % AN MakCMMasibHOro 3Ha4YeHUS Ha MOBEPXHOCTW KOMMOHEeHTa AgedopMaunu, TMHeapu3oBaHHON no
ceyeHunto (No TOMWMHE CTEHKN);

- 5 % B n060I1 TOUKE KOMMOHEHTA.

[lns cBapHbIX CoOeANHEHNI CcTanein ayCTEHUTHOrO Knacca AonyckaeMas gedopmauns coctasnset 0,5 o
Jonyckaemoli gedpopmManuuu OCHOBHOrO MeTtanna.

HaligeHHble pacyeToM 3HaYeHWs nepemeLLeHWUid, HaKOM/eHHbIX B KOMMOHEHTe B TeYeHue 3a[aHHOoro
Cpoka CnyX6bl C y4ETOM BCEX MOBTOPEHUIA 3KCM/TyaTalMOHHbIX PEXMMOB, He AO/MKHbI MPEBbIWATL Npenesnos,
YCTaHOB/EHHbIX B MPOEKTE.

14 KoppO3nOHHOE pacTpecKMBaHWe Mo, HarpshkeHnem

14.1 YcnoBue NPoOYHOCTM MO MEXaHU3MY KOPPO3MOHHOIO pacTpeckuBaHUs Nog HanpshkeHuem obecneyve-
HO, €C/l1 BbINOJIHAETCS YC/IOBUE;

ene N | ~Mtens | A tens Ntens,. (Tis / o\
Qv -["eqVj’ t"eqv ~ °eqV lim D‘SCC&> (13.1)
roe G&i\? — MakKCnmMaJ/ibHO€ 3KBUBA/IEHTHOE HalpsAXeHne B obnactu pacTaXxeHusd, MMa;

L?’é%{]\fj — [ONyCTMMOE 9KBMBA/IEHTHOE HamnpshKeHWe B 06/1acTU pacTsxeHusl, Mra;

tens .
aequ lim — TMPEAENbHOE 3KBUBAIEHTHOE HAMps)KeHWe B 0671aCTn pacTsxeHns, Mra;

[Kscd — koadhdhuumeHT 3anaca, [K5CC] = 1,5.

tens,.
Ons pexvmoB HY3 aegv|im coOTBETCTBYeT NOPOroBOMY 3HAYEHUIO KOPPO3MOHHOIO pacTpecknBaHus

Nnoj, HanpsKeHneM € y4eTom 06nyyYeHus 1 Temneparypsi.
14.2 3HayeHne OeqTlim NPUHUMAIOT NOCTOSAHHLIM MpU pexmMax HYD B 3aBUCMMOCTU OT 06/y4eHUs u
TemMnepartypsl, npy pexnmax HAY3S un YT1A onpefensaiot 3aBUCMMOCTbLIO

< v S|im =(A-B)e~<""+ Bl4.2)

roe A, B, T — KOHCTaHThI, onpegensemble 3KCnepuMeHTasbHo;
t — Bpemsa peanusauumn pexmma HHY3S u YTA, u.
14.3 Ana KomMnoHeHTOB TBC, M3roTOB/EHHbLIX U3 CTasieli ayCTEHUTHOrO Kaacca M KOHTaKTUPYLWMX CO

Cpepoit TeNSIOHOCUTE NS NEPBOrO KOHTYpa, PacyeT AOMycKaeTcs He MPOBOAWUTL MpU noBpexaarouleli fose B
KOMMOHeHTe MeHee 3 cHa.

14.4 MNpw pacyeTe HEOO6XOAVMO YUMTbIBATH OCTATOUYHbIE HAMPAXEHWUA B CBAPHbIX COEANHEHUAX.
39
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MpunoxeHve A
(cnpaBo4YHOE)

Mopgenb nossyyvyecty matepuasioB TENSIOBbIAENAIOLWUX C60pOK

Al B pacyeTHOM OGOCHOBaHWM HEOGXOAMMO Y4YWTbIBATL KpuBble AeciopMMpoBaHKst Matepuanos TBC nog aeit-

CTBMEM HEMTPOHHOTO O6/TyUeHNs 1 TeMNepaTypbl.
A.2 na on1caHmust CKOpoCTY PaavaLMOHHO 1 TEPMUUECKOI NON3Y4YecTy CriedyeT MCMo/b30BaTh 3aBUCUMOCT:

cr=Bko + Aon, (A1)
roe A, B, 1 — KoathdhMUMEHTbI YpaBHEHVS A4/19 CKOPOCTU NOM3YHeCTy, onpeensieMble aKCnepuMEHTasIbHO;

K — CKOpPOCTb Habopa MoBpexaatoLLeli A03bl, CHa/C;
a — HanpsbkeHvie, Mra.

A.3 [na onvcaHns CKOPOCTW pafuaLMoOHHOro pacrnyxaHus cnefyeT UCnosb30BaTb 3aBYCMMOCTb
*>gv=AswexP (- Bswm(7 - To)2) mkt, (A.2)

rae Asw, Bsw, TO — KoatbdhmuMeHTbI ypaBHEHUA /19 CKOPOCTU MOJI3yYeCcTu, onpeaesiseMble 3KCnepyMeHTabHO;
K — CKOpPOCTb Habopa nospexjatoLLeli 103bl, CHa/C;
I — Temneparypa, °C;
t — Bpewms, C.
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Bubnnorpadus
[1] PepepasnbHble HOpPMbI 1 NpaBua OcHoBHble TpeboBaHMA K 060CHOBAHWIO MPOYHOCTU Y TEPMOMEXAHNYECKOIO
B 001aCTW UCMO/b30BaHVS aTOMHON noBefeHNs TEM/I0BbIAENAOLLMX COOPOK M TENOBLIAENAIOLNX S/IEMEHTOB B
3Heprun HM-094-15 aKTVIBHOI 30HE BOAO-BOASHbLIX SHEPreTUYECKMX PeakTopoB
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