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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 PABPABOTAH AkuunoHepHbiM obllecTBom «HayuyHo-uccnegoBatenbckuini LeHTp « CTpouTenscTBO»
(AO «HWL «CtpoutenbctBo») — Hay4Ho-uccrnenoBaTenbCkUM, NPOEKTHO-KOHCTPYKTOPCKMM W TEXHOMOrm4e-
CKUM MHCTUTYTOM BeToHa 1 xenesobetoHa um. A. A. MBosgesa (HAVKB um. A. A. MBozgesa)

2 BHECEH TexHu4eckum KOMUTETOM No cTaHgapTusaumm TK 465 « CTpoutenscteo»
3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHA4apTM3aUuuW, METPONorum u ceptudukaumm (npo-

Tokon oT 9 gekabpsa 2021 . Ne 60)
3a npwHsATWE Nporonocosanu:

KpaTkoe HaumeHoBaHne cTpaHsbl Ko ctpaHbl no MK CokpalleHHoe HaMMeHOBaHWe HaloHansHoro
no MK (MCO 3166) 004—97 (CO 3166) 004—97 opraHa no craHgapTusauuu
ApmeHus AM 3A0 «HauwoHanbHbIA OpraH no craHdapTusauum
1 MmeTponoruvy» Pecnybnvku ApmeHus
KasaxcraH KZ lNoccrangapt Pecnybnuku KasaxcrtaH
Kvpruanga KG KelpreiactaHgapt
Poccus RU PocctaHgapt

4 MNpwkazom PenepanbHOro areHTCTBa N0 TEXHUYECKOMY peryrnupoBaHunio u metponorum ot 16 gekabps
2021 r. Ne 1788-cT mexrocynapcTBeHHbld cTaHaapt NOCT 29167—2021 BeeaeH B AeACTBME B Ka4eCcTBe Ha-
uMoHanbHoro ctaHgapTa Poccuinckon ®egepaumm ¢ 1 ceHTabpa 2022 .

5 BBAMEH IMoCT 29167—91

MHgpopmayusa o seedeHuu 8 delicmaue (npekpaweHue Oelicmeusl) HacmoAweao cmaHdapma u usme-
HeHUl K HeMy Ha meppumopul yKkasaHHbIX ebilie 2ocydapcme nybnukyemcs 8 ykasamensax HayUOHalbHbIX
cmaHOapmos, uzdasaembix 8 amux 2ocydapcmeax, a makxe e cemu VMiHmepHem Ha calimax coomeemcmay-
FOWUX HaUUOHanbHbLIX 0p2aHo8 no cmaHdapmusayuu.

B cny4yae nepecmMompa, UsMeHeHUs Ufu OmMeHbl Hacmosuw,e2o cmaHdapma coomeemcmayowlas uH-
gopmayus 6ydem onybnukoeaHa Ha ochuyuanbHoM UHmepHem-calime MexzocydapcmeeHHO20 cogema
no cmaHOapmu3sayuu, Memposaoauu u cepmughukayuu 8 kamanoze «MexzaocydapcmeeHHble crmaHdapmbiy

© OdopmneHue. ®IBY «PCT», 2022

B Poccuiickon ®egepaummn HacTOALWMIA CTaHAaPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBAH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHns PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUiD
W MeTpONorun
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

BETOHbI

MeToab! onpeneneHUA XapakTepucTuk TpBLI.IHHOCTOﬁKOCTM
(BH3KOCTH pa3PYI.IJEHHﬂ) npu CTaTU4YECKOM HarpyxeHuu

Concretes. Methods for determining crack resistance (fracture toughness) characteristics under static loading

Oara BeegeHna — 2022—09—01

1 ObnacTb NpUMeHeHus

Hactosawmn CTaHgapT pacnpocTpaHAeTcAa Ha 6eToHblI BCEX BMAOB (I{DOME Fl'-!EI/ICTbIX), npUMeHAEeMbIX
B CTPOUTENBLCTBE, U YCTaHaBIIMBAET METOObl ONnpeaeneHnsa XxapakTepucTuk TPEeLWMHOCTONKOCTM NPK cTatnye-
CKOM KpPaTKOBPEMEHHOM HarpyxeHwn.

2 HopmaTuUBHbIE CChIMNKX

B HacTosileM cTaHOapTe MCNonb3oBaHbl HOPMaTUBHbLIE CCbIMKW Ha crnefylollne MeXrocygapcTBeHHbIe
cTaHOapThbl:

FOCT 8074 Mukpockonsl MHCTPyMeHTanbHble. TUMbl, OCHOBHbIE NapaMeTpbl U pasMepbl. TEXHUYecKmue
TpeboBaHusa

FOCT 10180 BeToHbl. MeToabl onpegeneHns NPOYHOCTU MO KOHTPOMbHLIM obpasuam

FOCT 18105 BeTtoHbl. MpaBuna KOHTPONSA W OLEHKM NPOYHOCTH

MOCT 28570 beTtoHbl. MeToabl onpefeneHns NpoYHOCTK No obpasLam, 0TOOPaHHbIM M3 KOHCTPYKLIMIA

MpumedaHue — [py NONb30BaHWUKM HACTOSLWMM CTaHAAPTOM UenecoobpasHo NPOBEpWUTE OelCTBUE CCbl-
MOYHBLIX CTAHOAPTOB U KNaccuMKaTopoB Ha ouLMansHOM MHTepHET-cainTe MekrocyaapcTBeHHOIo CoBeTa Mo cTaHaap-
TU3aUMK, METPOMOTMU 1 cepTUtbUKaLMK (Www.easc.by) Unu no ykasaTenam HaUWOHAMbHLIX CTAHOAPTOB, M3AABaeMbIM
B rocy4apcTBax, yKa3aHHbIX B MPeaucrnoBuy, UMM Ha ouumManbHbiX calTax COOTBETCTBYIOLLMX HaUMOHAaNbHbLIX OpraHoB
no cTaHgapTusauun. Ecnv Ha OOKYMEHT gaHa HefaTMpoBaHHas CChINKa, TO CredyeT UCNoNb3oBaTh AOKYMEHT, OeACTBYI0-
WA Ha TEKYLLWI MOMEHT, C YY4ETOM BCEX BHECEHHbLIX B HEro U3MeHeHWI. Ecni 3aMeHeH CCbiNOYHbIA JOKYMEHT, Ha KOTO-
pLIi faHa AaTWpOBAaHHAasA CCbINKa, TO CNegyeT UCNoNb30BaTh YKasaHHY BEPCUI0 3TOTo AoKyMeHTa. Ecnu nocne NnpuHATUSA
HaCTOALLEro cTaHAapTa B CChINOYHbIA AOKYMEHT, Ha KOTOPLIA OaHa JaTUPOBaHHAA CCbINKa, BHECEHO M3MeHeHue, 3aTpa-
rMBaloLLEe MoNoMeHMe, Ha KOTOPOE AaHa CChINKAa, TO 3TO NONoXeHue nNpumeHseTcs 6es3 yyeTa AaHHOro N3aMeHeHnsa. Ecnn
CCbIMOYHBIN OOKYMEHT OTMeHeH Be3 3aMeHbl, TO MOMOXKEHWEe, B KOTOPOM 4aHa CCbiNKa Ha HEero, NpUMEHSAETCH B 4acTu,
He 3aTparvBalLLen 3Ty CChINKY.

3 TepMuHbI, onpegeneHus u ob6o3HavYeHun

3.1 TepMUHbI U onpegeneHUn

B HacToswweM cTaHgapTe NpUMEHEHbBI CriedyroLne TEPMUHBI C COOTBETCTBYOLLUMM onpegeneHusamm:

3.1.1 TPEWMHOCTONKOCTb (BA3KOCTb pa3pyleHun) 6eToHa: CnocobHOCTL BeToHa CONpPOTUBIATHCS
Ha4any OBWXEHUS 1 pa3BUTUD TPELLMH MPY MEXaHUYeCKUX 1 OPYrUX BO3LENCTBUSAX.

3.1.2 ko3thpMLUMEHT MHTEHCUBHOCTHK HanpshxeHW: BenvyunHa, onpegenstoLwasn HanpsikeHHo-gedop-
MWUPOBAHHOE COCTOSIHUE U CMELLeHUs1 BONM3M BepLUMHBI TPELLUHbLI, HE3aBUCUMO OT CXEMbI HarpyxeHus, dop-
Mbl N PA3MEpOB Tena W TPeLlUHbI.

MapaHune ochbuumnansHoe
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3.1.3 ycnoBHbIN KO3th(ULIMEHT MHTEHCMBHOCTUW HanpsXKeHWn: 3HavyeHrne, BbIMMCIIEHHOE Yepes Jei-
CTBYHOLLYIO Ha oBpaseL, Harpyaky u MCXOO4HYH ONMHY TPELLMHbI No hopMyrnam Ans ynpyroro Tena.

3.1.4 ynenbHble 3Hepro3aTtpaThl: BennuvHa, xapaktepuaywlias yaoensHele (OTHocuTensHO 3ddek-
TUBHOW pabouel Nnolwann NonepedYHoro ceveHnsa obpasla) aHeprozaTpaTthl Ha pasnuuHble aTansbl gedopMu-
pPOBaHWA W pa3pyLUEHNs.

3.1.5 j-unterpan (mken-uHterpan) J, MIx/m2: Benuuuna, xapaktepusyiowasi paboTy nnacTu4eckor
aedopmaumn 1 paspyLleHns, a Takke None HanpskeHud u gedhopmanunia npu ynpyronnactuydeckom aedop-
MWPOBaHNN BONU3W BEPLUMHbLI TPELMHBI (aHANOMMYHO KO3 MULNEHTY MHTEHCUBHOCTK HanpshkeHnin K).

3.1.6 yCNOBHbIA KPpUTUYECKUIN KO3(h(PULMEHT MHTEHCUBHOCTU HanpsbkeHun K*: 3HaueHue Koag-
duLMeHTa MHTEHCMBHOCTM HanNpsXeHui, onpefensieMoe Npu HepPaBHOBECHLIX UCMbITAHMAX 00pa3LoB TMNOB
1—4 no Harpyske, F.*, COOTBETCTBYIOLIEN AMHAMUYECKOMY Ha4Yany ABUKEHUS MarucTpanbHOW TPeLLMHBI Mpu
HEPABHOBECHLIX UCMbITAHMAX, N Ha4YanbHOro Hagpesa obpasua ag, yCNOBHO XapakTepuayollee KpUTu4yeckoe
COCTOSIHME MaTepuana npv AMHaMUYecKOM Ha4vane ABWXEHWS MarncTparnbHON TPpeLMHbI.

Mpumeyannme — Tunbl 06pasuyos cm. B 5.2, 5.3 n A.2 npunoxeHua A.

3.1.7 cTaTUYECKUIA KPUTUYECKNIA KO3 (D (hULMEeHT UHTEHCUBHOCTU HanpshkeHUN: 3HadyeHne koadhdhu-
LMEHTA UHTEHCUBHOCTIW HaMNpsuKeHWn, onpenensiemMoe Npy paBHOBECHbLIX MCMNbITaHuAX obpasuos Tunos 1, 5, 6
no yaoenbHbIM 3Hepro3atpaTam Ha CTaTu4Yeckoe paspylleHue A0 MOMEHTa Hadana ABUXKEHWSA MarucTparnsHon
TPELLMHBI U MO MOAYIH YNPYTroCTU, XapakTepU3ayoLLlee KpUTUUYECKOE COCTOSIHWME MaTepuana npyu CTaTU4ecKoM
Havane OBWXEHWUS MarucTpanbHOM TPeLLUHbI.

3.1.8 KpUTUYECKUIA KO3h(hMLMEHT MHTEHCUBHOCTU HanpsixeHM: 3HadyeHne K, onpegensemoe npu
paBHOBECHbIX UCMbITaHWMAX 06pasyoB TUNa 1 Mo NOMHBIM YNPYIMM YOEeNbHBIM 3HeprosaTpartam Ha cTatudeckoe
aedopMmupoBaHe 0bpa3uoR 40 AeNeHUs Ha YacTy 1 MO MOAYM YNpYrocTh, MHBAPMaHTHO XapakTepuayLlee
COCTOSIHME MaTepuana npu AMHaMU4ecKoM Hadane OBMXEeHWS MarncTpanbHON TpeLwmHbI.

3.1.9 yoenbHbIe 3Hepro3aTpaTkl Ha Ha4ano CTaTUYEeCKOro pa3pylleHus: 3HeprolaTpaTtsl, onpeae-
nAemble NpY PaBHOBECHbLIX UCMbITAHKAX 0D0pa3uoe Tuna 1 no guarpamme F — V.

3.1.10 yaenbHble 3dhheKTUBHbIE 3Hepro3aTpartbl Ha CTaTU4YeCKoe pa3spylleHue: JHeprosatpaThl,
onpegensieMble Npy paBHOBECHLIX UCMbITAHUAX 0Bpa3suos Tvna 1 no guarpamme F — V.

3.1.11 nonHble yaenkHbIE YNpyrue aHepro3aTpaTtbl Ha cTaTu4deckoe gecopMupoBaHue Ao gene-
HUA HA YacTW: 3JHeprosartparTkl, onpedensemMblie NPU paBHOBECHbIX WUCMbiTaHWax obpasuyoe Tuna 1 no gua-
rpamme F— V.

3.1.12 cTaTM4yecKU oxen-uHTerpan J;, MH)KIMZ: 3HayeHne J, onpegenaemMoe npyv paBHOBECHbLIX UG-
nelTaHnsx obpasuoe Tuna 1 no guarpamme F — V, xapaktepusyoLlee nose HanpsixeHwi n gedopmaumi B6nu-
31 BEPLUMHbLI MarncTpanbHOW TpeLMHbl NpKY Havane ee OBWKEHMUS.

3.1.13 TpewwmHa: lNonocTts, obpasoraHHas 6e3 yoaneHua martepuana OBYMA COEOWHEHHBIMU BHYTPM
Terna NnoBepXxHOCTSIMW, KOTOpbIE NMpPW OTCYTCTBUMM B HEM HaMpshXeHWA yaaneHsl Apyr OT Apyra Ha pacCTOsHWS,
BO MHOFO pa3 MeHbLUME MPOTAXXEHHOCTM CaMOW NMONoCTH.

3.1.14 maructpanbHana TpewwmHa: TpelunHa, NPOTSHKEHHOCTb KOTOPOM MPEBOCXOAUT pa3Mepbl CTPYK-
TYPHbIX COCTaBMSAWLWMX MaTepuanoB U obnacTer camoypaBHOBELUEHHbIX HanpsKeHWA U Mo NOBEepPXHOCTHAM
KOTOpOW Npoun3onaeT geneHne obpasua Ha YacTu.

3.2 Obo3Ha4YeHus

B HacTosem cTaHgapTe NpUMeHeHsl crefyouine 0bo3HauveHns:
a; — TeKylie 3Ha4eHna AnHbI MarMcTpanbHON TPEeLLUHBI MPKU MNO3TAanNHOM PAaBHOBECHOM Harpyxe-
HWUM obpasua, m;
ag, 8g; — ANUHA Ha4arbHOTO Hagpesa. Mm;
b, t Ly L, D — pasmepbl obpasua, m;

dam — MaKcuManbHbIiA pasmep 3anornHnuTena, M;

E, — mopynb ynpyroctu, Mla;
E, — eOuHW4HbIN Moaynb ynpyroctu, Mra;
8o — HayanbHbI IKCUEHTPUCUTET NPUIONKEHUS HArpy3ku, M;
F — Harpyska, geicTBytoLwasn Ha obpasel B npouecce ucnbiTaHua MH;

F. — Harpyska, COOTBETCTBYIOLLASA CTATUYECKOMY Havany ABMKXEHUS MarucTpanbHo TPELVHbI Npn
paBHOBECHbIX UCNbITaHUAX, MH;
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F. — Harpyska, cOOTBETCTBYlOLWas AMHAMUYECKOMY Ha4any ABWXEHWSA MaructTpanbHOW TpeLun-
Hbl NPY HEPABHOBECHLIX UCMblTaHnAX, MH;

F; — Tekywme 3Ha4yeHnsa delCTBylOLEeN Ha obpaseL, HarpyskW Npy ero NO3TanHOM PaBHOBECHOM
HarpyxeHun, MH;

F, — Harpyaka, cooTBeTCTBylOLWAA macce obpasua u gononHuTensHoro obopyaosamnus, MH;
G — ynenbHble aHeprosaTtpathl, MIx/mZ;
G, — NoMHble yaenbHLIE yNpyrMe SHeprosaTpathkl Ha cTaTuyeckoe AedopmuposaHune obpasuos

[0 geneHunst Ha 4acTu, Mﬂ)Ksz;
Gg — yaenbHble 3 heKTUBHbIE IHEPro3aTPaTLl HA CTATUYECKOE paspyLleHue, MIx/m2Z;
G; — ygenbHble 3HeprosaTpaTthl Ha CTaTMYecKoe paspylieHne A0 MOMEHTA Hadana ABWKeHWSs
MarucTpanbHomn TpeLuHbl, MOx/m2;
g — yckopeHue cBobogHOro nageHuns m/c2: g =981 m/c2:
K, K|, K|| — KO3(hd@WUMEHTbI MHTEHCUBHOCTM HaNpPs>KeHU Npy pasHbiX BMOAX CMELLEHWA Kpaee Tpe-
LLMH, Mﬂa-MD=5;
K. — cTaTUyeckuit KpUTUYECKUii KO3 DULMEHT MHTEHCUBHOCTM HanpsikeHnid, MMa-m0:5;
K; — Tekywme 3Ha4eHus koadPULNEHTOB MHTEHCUBHOCTM HaNPKEHWA NPY NO3TaNnHOM paBHO-
BECHOM HarpyxeHuu o6pasuos, MMa-m03;
K. — KpuTudecknin KoadpdOULUEHT WHTEHCUBHOCTU HaMNpPsKeHWA NMpu MakCcUManbHOW Harpyske,
MMa-m0-5:
K. — YCNOBHLIN KPUTUYECKUIA KOSPPULNEHT MHTEHCUBHOCTU HAaNPSKEHUN, MmMa-m0->;
my, m, — Macca obpasua v LONOoNHNTEeNIbHOro 06opyAOBaHNS, KT;
R.bt — MPOYHOCTL Ha oceBoe pacTsxeHue, MMMa;
Ry — MPOYHOCTE Ha pacTskeHue npu usrnbe, Mla;

V — nepemelleHns obpasua, M;

V, — nepemellenus, cooTeeTcTByOWME ynpyrm Aecdopmauuam obpasua, m;

V, — nepemelleH1sa, COOTBETCTBYIOLIME NOKanbHbIM Aecdopmaumam obpasua B 30He Maru-
CTpanbHON TPeLnHb, M;

', — NepeMeLleHna, CooTBETCTBYoUIMe HeobpaTumeim Aedopmaunam obpasua, M;

pacyeTHOE 3Ha4YeHue NnepeMeLLeHuin CnnowHoro obpasya, CooTBETCTBYHOLLEE MOMEHTY Ha-
yana ABWKeHWS MarucTpanbHOW TpeluHbl B 0bpasue ¢ HayanbHbIM HagpesoM, M;
aHepro3aTpartkl, MOx;

NorHble yrnpyrue aHeprozaTparhl Ha cTaTu4deckoe AedopMUpoBaHne 4o AeneHns Ha YyacTu,
Mx;

3HeprosaTpartkl Ha ynpyroe gedopMUpoBaHWe 00 Hadana ABMXeHUs1 MarmcTpansHon Tpe-
LWHBI cTaTu4ecKkoro paspywexus, MIOx;

W, — sHeprosatpatbl Ha nokanbHoe cratudeckoe Aed)OPMUPOBaHMWE B 30HE MarucTpanbHou
TpewmHbl, MOXx;
w, aHeprosaTpaTtbl Ha NPOLECcChl Pa3BUTUA U CIIMAHNA MUKPOTPELWMH 40 hopMUPOBAHNA Maru-

CTpanbHOM TPeLlWHbI cTaTuYeckoro paspyweHus, MIbx;

W¢, — pacyeTHble aHeprosaTpathl Ha ynpyroe gecopmupoBaHue cniolwHoro obpasua, MIOx;
0. — Yron HaKMoHa BOCXOAALLEro ynpyroro y4acTka gvarpaMmbl;
A = (ag + ag;)/b — oTHOCUTeNbHas ANWHA HaYanbHOro Hajpesa;
¢ = b/Ly — oTHocMTenbHas BbicoTa 06pasua;
AE — KPUTEPWIA XPYNKOCTH, M.

4 O6wme nonoxeHunA

4.1 Hactoawwuin ctaHgapT yCTaHaBnMBaeT METOAbl onpeeneHna XapakTepuCTuk TPELWMHOCTONKOCTH
nyTemM paBHOBECHbLIX N HEPaBHOBECHbLIX MEXaHU4YEeCKNX MCMbITAHUA.

PaBHOBeCHEIE UCMNLITAHUA XapaKTepusyrnTCH CNocoBbHOCTELO oﬁpaau,a YpaBHOBELMBaTbL BHELWHKOK Ha-
FPY3KY BO3HUKAWLWWUMWN BHYTPEHHMUMW YCUITUAMK C COOTBETCTBYHOLWWM CTaTUHECKUM pa3BuTtUemM Marncrtpanb-

HOW TPEeLLUHbI.
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HepaBHOBECHbIE WCNbITAHUSA XapakTepusylTCca noTeper YyCTOMYMBOCTW npouecca AedopMUpOoBaHUA
o6pa3ua B MOMEHT nokanusauuy gedopMauun no JOCTYKEHNN MaKCMManbHOW Harpy3ku, C COOTBETCTBYHO-
WMM gUHAMUYECKUM pa3BUTUEM MarMcTpanbHOW TpeLHbI.

4.2 [1na onpegeneHns xapakTepUCTUK TPELLMHOCTOMKOCTM UCNbITLIBAT 06pasuUbl ¢ HavyanbHbIM Hagpe-
30M. [1pK paBHOBECHLIX UCMBITAHUAX 3anUckIBaOT AnarpaMmy F—V; Nnpy HepaBHOBECHLIX UCMbITAHUSAX OUK-
CUPYIOT 3Ha4YeHue F;.

HonyckaeTtca npoBegeHne paBHOBECHbLIX UCMbITAHWMI € hUKcauuein TeKyLLnX pasMepoB pa3BMBaloLLencs
MarncTparnbHOW TPeLLUHBI a; N COOTBETCTBYHLNX 3Ha4YeHU NpunaraeMon Harpysku F,-j, npuBedeHHbIX B Npu-
noxeHun A.

4.3 MNo pesynsratam UCMbITAHWIA ONpedensoT cneaylLle OCHOBHbIE CUMOBbIE — B TepMUHaxX Koaddu-
LIMEHTOB MHTEHCUBHOCTY HaMnpsbkxeHWn K, sHepreTuyeckme — B TepMUHAaX yaenbHbIX 3Hepro3aTpaTt G u oxel-
uHTerpana J XxapakTepucTUKA TPELWHOCTONKOCTH: K, K;, K, G,_—, Gi. Gce, J, x,C:

Cnocobbl onpeaenenns sHaveHnin Ry, Ry E, npwseneHsl B npunoxeHun b.

4.4 OnpegensieMble MO HAacTOALLEMY CTaHAAPTY XapaKTepUCTUKW TPELLMHOCTOMKOCTH (Hapsay ¢ Apyru-
MW XapakTepUCTUKaMN MeXaHW4YeCKMX CBOMCTB) UCMONb3YIOT:

- ANS CpaBHEeHWUs pasnuYHbiX BApWaHTOBR COCTaBa, TEXHOMOMMYECKMX NPOLECCOB M3roTOBMNEHUS W KOH-
Tpons kadyecTBa BETOHOB;

- conocTaenexnus 6eToHoB nNpu o6ocHOBaHWKM ux BelGopa ONsA KOHCTPYKLUWIA;

- pacyeToB KOHCTPYKLMW C Yy4eTOM MX AedeKTHOCTH 1 YCNOBUM aKcnnyaTaumu;

- aHanuaa npyvyuH paspyLueHuin KOHCTPYKLUNIA;

- OLleHKM MOPO30CTOMKOCTH;

- OLLEHKM CTOMKOCTW K BO3AENCTBUIO BbICOKMX TEMNEpaTyp.

5 NarotoBneHue u xpaHeHne obpasuoB

5.1 [lnsa onpegeneHua xapakTepUCTUK TPELUMHOCTOMKOCTM NPU PABHOBECHLIX UCTLITAHUAX NPUMEHAOT
obpasubl TMNa 1 ona ucnbiTaHuia Ha uarnb (pyMcyHok 1).

5.2 [ins onpegeneHns XxapakTepucTUK TPeLNHOCTONKOCTU NMPU HEepPaBHOBECHLIX UCMbITAHUAX NPUMEHS-
0T 0bpasubl TMNOB: 1 — AN UCNbITAHWI Ha M3rMb; 2 — ANSA UCMbITAHWIA HA OCEeBOe pacTsxeHue; 3 — ans
MCMNbITAHUIA HA BHELLEHTPEHHOE cXaTue; 4 — ANna UCMbITaHMIA Ha pacTsXeHue Npu packanbiBaHuu; 5 — ans
McnelTaHuin obpasua ona pacyeta K|z 6 — Ons ucrnbiTaHUiA yCeYeHHOTO KOHYCa BhipbiBa; 7 — A5 UCMbITaHUN
obpasua ans pacyeta K| ..

5.3 CooTHOLIEHME pa3mMepoB 1 CXeMbl HarpyxeHust obpa3suos TMNos 1—7 npuBegeHbl Ha pucyHkax 1—7.

MuHuManbHble pasMepbl 00pPa3UOB M pasMepbl HavarnbHbLIX HAQPe30oB NpUHMMAaT no Tabnuue 1 B 3a-
BUCMMOCTW OT pa3mepa 3epHa 3anonHutens d,,,. O6osHa4eHuns, NCNoNbL30BaHHbIe Ha pUCyHKax 1—4, npuee-
AeHbl B 3.2, pasmepbl 06pasuos Tunoe 1—>5, 7 npuHumatot no tabnuue 1. [ins o6pasyos tuna 6 ry npuHuMaot
He meHee 10 Mm.

A-A fF ?F

A
—] i A-A N
F+ “"JJ | ‘ L =

. - —_ o

i) BT | Ta

.

0,5L

-

t=b b
L,=3,8b b
A A
L=4b —
] 'F
A 4 F
PucyHok 1 — Obpasey Tuna 1 — npuama KkBagpaTHOro PucyHok 2 — OBpasey Tvna 2 — npusma
NonepeYHOro ceveHunst AN UCneITaHus Ha uarnb cunon F KBaApaTHOro Nonepe4Horo ceveHus Ons UcnbiTaHus

B CepeduHe nponeta Ha OCeBOe pacTsKeHue cunon F
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| T i
— i
Bgﬁ[, | ,.]’ac’ E -
- RN i EEREE
b P t=b L ) t=D )

PucyHok 3 — O6pasen tuna 3 — ky6 Ans vcneiTaHui
Ha BHELIEHTPeHHOe CcxaTue curnon F

[ — anuHa obpasytoLien KoHyca paspyLueHus; i — AnuHa Wnypa; R — KOHYC paspyLleHuns; ry — Paawyc Wwnypa;

PucyHok 4 — OBpaseL Tuna 4 — uunuHap ans
UCMbITAHWIA Ha pPacTsKeHWe NpW packanbiBaHUK

F

PucyHok 5 — O6pasel Tuna 5 — cxema HarpyxeHusa obpasua ans pacdeta K,

— MaKkCcumanbHbli

7
max
paauyc KoHyca paspyLLueHus; ¢ — yron mexay o6pasyolleil KoHyca pa3pyLLueHus U CTOPOHOW Lunypa

Mpumeuanune — R -—r;,— pasHOCTb MEXOY KOHYCOM paspyLIeHUs R 1 paguycom Lunypa r.

PucyHok 6 — Cxembl yceMeHHOro KoHyca BblipblBa: B akCOHOMeTpuK (a), Bua crnepeu (6), sua cboky (8)
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1 — obpa3sey ons ucnbitalns; 2 — Hagpes; 3 — nNpoknagku; 4 — nnacTuHa npecca

Pucyrok 7 — OBpasel, Tuna 7 — cxema HarpyxeHusa obpasua ana pacdeta K.

Tadbnuua 1
B munnumeTpax
Pa3smepbl
MakcumansHbiit Tunbl 1, 5 Twun 2 Tunsl 3, 7 Tun 4
pasmep 3epHa
sanonutens d,, Ha4anbHbin HavanbHbin HavaneHbin HavaneHbli
Obpazey Haapes O6pasey Haapes Obpasey Hagpes Obpasey, Hampes
MeHnee 1,25 40 10/5 40 15 40 10
1,25—5,00 70 25/5 70 25 70 15 100 30
5,00—10,00 100 35/5 100 45 100 25
10,00—20,00 150 50/10 150 60 150 35
200 60
20,00—40,00 200 70/10 200 80 200 50
40,00—60,00 300 100/15 300 120 300 75
400 120
60,00—80,00 400 140/20 400 160 — —
MpumevyaHue — [puHepaBHOBECHLIX UCMLITAHMAX 0Bpa3uUoB TUNa 1 gonyckaeTcs He 06pa3oBLIBATL BEPX-
HUI Hagpes (ag, = 0).

5.4 HayanbHble Hagpesbl HAHOCAT C MOMOLLbI PEXYLIEro MHCTPYMEHTa UMW NpK hopMoBaHun obpas-
LOB NyTem 3aknagbiBaHua onbri nubo naTyHHOM (MMM CTanbHOM) NNacTUHbI.

WwnpuHa HavanbHOro Hagpesa He gomkHa npesbiwats 0,5d,,, 1 3 MM,
5.5 Obpa3zubl gnga ucnelitaHui narotoenaT no MOCT 10180 cepuamMM He MeHee YeM 13 YeTbipex obpas-

LoB-0NM3HeUoB Kaxaas nubo BoibypuBaloT (BIMMAMBAIOT) U3 M3OenWid, KOHCTPYKUWUIA, coopyxeHuin no MTOCT

28570.
5.6 [inqa uarotoeneHus o6pasuLoB Mcnonb3yT obopygoeaHme u ocHacTKy no FOCT 10180 n FOCT 28570.

5.7 YcnoBus TBEPOEHWA 06p83HDB nocrne M3roToeBneHnA, a TaKkxke MX NoaArotToBkKa K UCMNbITaHUAM OOJDKHbI

cootBeTtcTBoBaTe FTOCT 18105.
5.8 OT60p 06pa3uoB ANA UCMbITaHUA BETOHA KOHCTPYKLUMIA BhINOMHAOT B BO3PACTE HE MEHEE NPOEKTHO-

ro Npu HOpMalbHbLIX YCNOBUAX TBepOAeHWNA, eClli He OroBOpPeHO MHoe.
6
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6 UcnbiTaTenbHoe o6opyaoBaHue

6.1 MNepevyeHb 06opyaOBaAHUA W M0 XapakTEPUCTUKU AN U3roToeneHus obpasLoB BCcex TUMOB U UX 1C-
NblTaHWIA ONS onpefeneHnsl XapakTepUCTUK TPELLMHOCTONKOCTH NPU HEPABHOBECHLIX UCMbITAHUSX NPUHMMA-
ot no MOCT 10180 n MOCT 28570.

6.2 [insa onpeneneHWa XapakTepUCTUK TPELIMHOCTOMKOCTM MPU PaBHOBECHLIX WUCMbITaHMAX obpasuoB
TMNa 1 UCNonb3YOT UCTLITaTENbHOE 0BopyaoBaHMe COrnacHo NPUNoXeHuo B; Npu aToM cpeacTBa M3MepeHuit
LOMKHBI 0BecneYnBaTth HeNPepbIBHYIO ABYXKOOPAMHATHYIO 3anvch AuarpaMMbl F—V B COOTBETCTEWMM CO CXe-
MOV KOMMYTaLMKU annapaTtypbl COrMacHo NpunoxeHuo I

6.3 JonyckaeTca UCMonb30oBaHWe ApYrux cpencTs UaMepeHuin, 06opyaoBaHnsa U NpUucnocobneHnii, ecnu
MX TEXHUYECKUE XapaKTepucTUKW yaosnetBopsoT TpebosaHuam FOCT 10180 wnm MOCT 28570 n npunoxe-
HWIO B HacTosiwero ctaHgapTa.

6.4 MNpaBuna NoBepku 1 aTTecTalum CPeAacTB U3MEePEeHUA U UCNbITaTeNbHOro 06opPYA0BAHMS NPUHUMAKT
no FOCT 10180.

7 MNpoBegeHmne UcnbITaHUNA

7.1 MNMpw npoBefeHNM UCMEBITAHUI TEMNepaTypa OKpyXatLllel cpefbl fomkHa cocTtasnate (20 + 5) °C,
a OTHOCUTENbHAas BNaXHOCTb — He MeHee 50 %.

7.2 JlnHelHble pasmepbl 06pa3LoB U3MEPAIOT C MOrPELIHOCTLIO He Bhiwe 1 MM, UX NMepemMelleHns —
0,01 mm, a ycunusa, gencTeyrolimne Ha obpaseyn, — He bonee 1 % M3mMepseMoro MakCMManbHOro YCUnus.

7.3 MNepen HayanoM UCNbLITAHWW cneayeT NPOBECTU ABa LUKNa HarpyXeHWs — pasrpy>eHusa 4o Harpys-
ku, coctaensoLlen 10 % oxugaeMon MakCUMansHOW Harpyaku.

7.4 CkopocCTb Harpy>eHus obpasLoB ycTaHaBNMBAKOT MO CKOPOCTW NEPEMELLEHUS HArPYKatoLen NNUTbI
npecca B npegenax 0,02—0,20 mMm/c; Nnpu 3TOM BPEMS UCNbLITAHWIA AOMKHO COCTABNATE HE MeHee 1 MUH.

7.5 MNpu paBHOBECHbLIX UCMbITaHMAX 0Dpasybl TMNa 1 HarpyawT HenpepbIBHO 40 UX pasfgesieHus Ha Ya-
CTW ¢ ouKcaumen NonHoW guarpaMmmbl COCTOSHMA Matepuana F—V (pucyHok 8, kpueast OTCDE).

¢
ui

PucyHok 8 — Kpueass OTCDE

Ana onpepenexun 3HaveHwin R, G, Ha cTagun roKanbHOro A4eOpMUPOBaHUA MPOU3BOLAT MATb —
CeMb KpaTKOBPEMEHHbIX pasrpyeHuid obpasuoB 4N onpeaeneHnss HanpaeneHWin NMHNIA pasrpys3ok (Hanpu-
mep, nuHus XX" Ha pucyHke 9) ¢ dmkcauneir NOMHOW Auarpammel COCTOSHUA MaTtepuana F—V (pucyHok 9,
kpueas OTCXDE).

[Mpy paBHOBeECHbLIX UcnbITaHUAX 0bpa3uoe Tuna 1 ¢ b = 200 MM NpoBOOAT NoNpaBky Ha maccy obpasua
1 OononHUTENbHoro obopyaoBaHWUst cormacHo npunoxeHuto I

7.6 Npy HepaBHOBECHLIX UCMbITAHWMAX 00pasLbl TMNOB 1—7 HarpyXawT HENpepLIBHO BNOTh A0 WX pas-
JeneHust Ha YacTu ¢ (pukcaumen 3Ha4vYeHus F;.

7

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12/21
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-29167-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64915
https://gostexpert.ru/gost/gost-29167-2021?utm_source=pdf&utm_medium=64915&utm_term=page

roCT 29167—2021

PucyHok 9 — Kpueasa OTCXDE

8 O6paboTtka pe3ynsraToB

8.1 OnpepeneHre XapakTEPUCTUK TPELLMHOCTOMKOCTU MO pe3ynkTaTaM paBHOBECHbIX
UcnbiTaHM o6pasuoB Tvna 1

8.1.1 lNonHyto anarpammy COCTOSIHUA TPaHCKMOPMUPYIOT B PaCHETHYHO M BbINOMHAKT AONOMNHUTENbHbIE
nocTpoeHus (CM. pucyHok 8):

EI) C Ha4ana HDHMOHMHEI?IHOFO HUCXogdauero ydactka guarpamMmbl, TO €CTb U3 TOYKK D, roe BbinonHaeTcs

ycriosue g_V ~ const, npoeoaaT oTpesok DK, nepneHauKynsapHbIA K ocu OV

6) domkcupytoT pacHeTHyto guarpammy OTCDK;
B) n3 Touku C onyckatoT nepneHavkynap CH k ocn OV un nuHuio CA, napannenbHyto ynpyroi nuHmm OT,;
r) BenuinHy otpeska OM onpegensitoT no dpopmyne

1+2,8¢2
VE=V,

- (1)
2
1+2,8¢% + 6¢ [ﬁ} (5,58 —19,57A + 36,8212 — 34,9443 + 12,772%)

A1) u3 To4kn M BoccTaHaBnMBaloT neprenankynap MCS k ocu OV go nepecevenus ¢ nuHnein CCE |, na-
pannenbHoit ocn OV. Touky O coeanHsI0T ¢ Todkon C& otpeskom OCE;

€) Ans onpegenexns senniud K, G_, U3 pacyeTHOM NOMHON Auarpammel NOCTPOEHUEM BbIAENAKT Mof-
Hyto ynpyryw guarpammy OTC'X'O (cMm. pucyHok 9), AN Yero UCMonb3ylT HanpaeneHus NUHWIA pasrpys3ok,
HarnpuMMep TOYKy pasrpy3ku X nepeHocsT no NMHUKM, napannensHoi ocu OV, B nonoxeHue X' Ha BENUUKHY,
paeHyto V,.

8.1.2 PacyeTHbIM NyTem Unu naHMMeTpMpoBaHMeM onpenensoT sHeprosarpaThl Ha OTAeNbHbIe aTankl
aeopMMpoBaHnsl U paspylleHnss obpasua, a UMeHHO: W, W, W, W, W, cooTBeTCTBEHHO, YACMEHHO
paBHble nnowaasam guryp OTCA, ACH, HCDK, OCSM Ha pucyHke 8 u OTC'X'O Ha pucyHke 9.

8.1.3 PacyeTHbIM NyTeM ONpeaensaT 3HAaYEHUA CUMOBLIX U IHEPreTUYECKUX XapakTEPUCTUK TPELLUHO-
CTOWKOCTU MO 3aBUCUMOCTSIM:

w_+W,
=——m'Te (2)
t(b—ap—ay)
W, +W,
F=°—’: (3)
w,

G,=—® 4
® tb-ag-ay) i
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W W W .
T a——— (5)
tb—ap—ap)

Kc = GseEb, (7)

G-E,
=150 (8)

R2

bt

o * o
8.2 XapaKTepucTuKN TPeLNHOCTONKOGCTH K, MO peaynsTatam HEPaBHOBECHbIX UCMbITaHUIA 06pa3Los Tu-
noe 1—7 onpenensoT No 3aBUCUMOCTSAM:
- ana obpasua tuna 1

. 3F L, 2 3 4y,
K _m,/ao 1b(1,93 3,071 +14,531% - 25,1103 + 25,81%); (9)
- ons obpasua Tuna 2
. FE [
Ke=—35 1tks; (10)
b2\ 1-2
- ons obpasua Tnna 3
. FE
K, = Tczu,asx“z — 430032 1+ 3445052 _110761.7/2 + 120672%2); (11)
bV?t
- ons obpasua Tuna 4
K. - F. | 2a,/D) ; i)
DV2¢\ n[1-(a,/ D)]
- ons obpasua Tmna 5
K Fe  (cosa/2-fsina/2) | 2mkd,, (13)
le=p.(h-2a,,) (cosa/2+fsinc/2) Y (1+v)1-2v)’

roe F, — paspyliatoulaa Harpyaka, MH;
b — wwupuHa obpasua, m;
h — BbicoTa obpasua, M;
a — rnybuHa Hagpesa (nasa), M;
o — yron KnNMHOBWAHOrO nasa, rpag;
f — KoathhULMEHT TPEHUS MEXAY NOBEPXHOCTAMM Nasa n KNuHa;
T — MaTemaTudeckas KOHCTaHTa, paBHas 3,14;

dax — MakcumarnsHbii pa3mep 3anonyutens, m (npu d,. 20,02 m, k= 1,2);

v — KoadppuumneHT lNyaccoHa;

- ana obpasua tuna 6

2 2
K, _ 3P[cos®(90 -a)-sin (905—0)]_ [2l %.,_0,7 _ (14)
2uh? (1+'°J (?) =1
ry+h-tgo
roe P — ycunve Bblpbia, MH;
o — yron Mmexny OﬁpaSyFOLLIEIF'I KOHYyCa pa3pyweHuna n CTOpOHOI‘:‘I wnypa;
R
o= arctg[ﬁ}
9
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- ons obpasua tvna 7

F
Kic = m—‘H\/I-Y(l,b), (15)

o — Harpyska, npu KOTOpOW MPOUCXOAUT paspylieHne, H;
t — TOnwWKWHa n3nenus, m;

H — wwupuHa nneva usgenus, Mm;

[ — rnybunHa Hagpesa, M;

Y (I, b) — nonpaBoYHbIA KO3hULKMEHT (onpegensaoT no Tabnuue 2).

KoachdpunumeHT Tpenus f B popmyne (13) cnegyet onpegensats N0 HOPMaTUBHOMY AOKYMEHTY®, pacnpo-
CTPaHAKLWEMYCH Ha METoL OLEHKWM CKOMb3KOCTU MOKPLITUIA, OeNCTBYIOLWEMY Ha TeppuTopuM rocygapcrea —
ydacTHuKa CornalleHus, NpUHABLLEro HacTosAWwMiA cTaHaapT. JonyckaeTca Ons Tsbkenbix OeTOHOB knacca
Mo NMPOYHOCTU Ha cxaTue He Bbile B60 npuHUMaTh ero pasHbiM 0,45.

roe F

Tabnuua 2— 3HavyeHus nonpaBo4vHoro koadduumneHTa Y(/, b)

H
b
0,037 0,025 0,012
0,1 1,2 1.1 1,07
0,2 1,26 0,99 0,9
0,3 1,3 0,95 0,76
0.4 1,32 0,95 0,65

* B Poccuiickon @egepaumn gencteyet FOCT P 55908—2013 «[Monbl. MeToa OLEHKM CKONMb3KOCTM NOKPLITUS».
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MpunoxeHune A
(pekomeHgyemoe)

OnpeaeneHue XapakTepUCTUK TPELLMHOCTOMKOCTU NPU PAaBHOBECHbLIX UCNLITAHUAX
obpasuoB ¢ huKcalueil paamMepoB pa3BUBaKLENCA MarucTpanbHOW TPeLWHbI
M COOTBETCTBYHLMX 3HAYEeHUI NpunaraeMon Harpy3Kku

A.1 [Ina onpegeneHus xapakTepUCTUK TPELLMHOCTONKOCTI NPOBOAAT NO3TanNHoe HarpyxeHue (C BelAepKKaMn Npo-
pomkutensHocTeo 60—120 ¢ 1 rkcaumen TEKYLLUX 3HaYEHWUIA F,-j ] rx,-j) 06pa3sLoB TUMOB:

5 — Ona vcnelTaHvi Ha oceBoe cxaTtue (pucyHok A.1);

6 — Onsa ucnblTaHWi Ha pacTSKeHMEe NPY BHELEHTPEHHOM CXaTun (pucyHok A.2).

A.2 CooTHOLEHWE pa3mMepoB U CXeMbl HarpyxeHusi o6pasuos npuBedeHsl Ha pucyHkax A.1n A2,
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Pucynok A.1 — Tun 8 — obpazey-npuama Pucyrnok A.2 — Tun 9 — obpaseu-npuama
NPsIMOYTONbHOrO NONEPEeYHoOro ceveHus ans NPSAMOYToNbHOrO NOMNePeYHOro ceveHns AN NCrbITaHuiA
MCMBITAHWIA Ha OCEBOE CXKaTue Ha pacTsKeHWe Npy BHELEHTPEHHOM CXaTun

MuHMMansHble pasmepbl 06pa3LoB:

-tMmna8 — b=12 dam;

-mna9 —b215d,,.

A.3 [Ina onpegeneHusa 3Ha4eHni a,; NPUMEHSIOT KanunnapHbIA 1 ONTUYECKWIA cnocobbl.

KanunnapHei cnocob ocHoBaH Ha addpekTe KanunnapHoW agcopbumm nogkpalleHHbIX, MIOMUHECUMPYIOLWMX I
ObICTPOMCNAPALLMXCA KMOKOCTER B TpellMHbl. Ha noBepxHOCTL 0Bpa3siLia HAaHOCAT KMCTLI0 aLEeTOH, KOTOPLIA UcnapsaeTca
C MOBEPXHOCTU DbICTpEE, YEM U3 TPELLMHBI, YTO NMO3BONAET MOEHTUMUUMPOBATL ANVHY pasBUBaKLLENCH MarMcTpansHOM
TPELUWHBI.

OnTuyeckuin cnoco® OCHOBaH Ha UCMONb30BaHUM CPEACTB ONTUYECKOW MUKPOCKONWK; criefyeT NpMMEHSATb MUKPO-
CKOMbI C yBenuyeHnem MuHumym 20™ no MOCT 8074.

A.4 OnpepneneHue XapakTepUCTUK TPELLMHOCTOUKOCTH
A.4.1 [Ing kakgoro atana HarpyXeHwsi onpedensaioT 3HavYeHne K,-j- Mo 3aBUCMMOCTAM:
- ana obpasua Tvna 8

1

1
F.r2 2(1+ 20)
K.=-1 _(1+22 21+2x+21“{— ; (A1)
P TR R ! 1-(1+20)74

th2
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- ansa obpasuya Tuna 9

12
Ky = ?::.rz [6%1’1 ‘-Vz} (A-2)
rae y; = 1,99 — 2,471 + 12,97)2 - 23,1713 + 24,804, (A.3)
¥, =1,99 - 0,412 + 18,722 — 38,48).3 + 53,8514, (A4)
A = s, (A.5)

A.4.2 Tlo pesynsratam A.4.1 CTPOAT 3aBUCUMOCTb K,J,- — aj; 3a Benu4uHy K; NpuHUMaIOT cpeaHee 3HadyeHue KJJ-,-
Ha y4acTKe 3aBMCUMOCTH, A€ TaHreHC yrra HaknoHa NoCTPOEHHON 3aBUCMMOCTW OTNIMHaETCA OT HynA He Bonee yem Ha 8 %.

MpunoxeHune b
(pekomeHOyemoe)

OHPEAEHEHHE npegena NnpovYyHOCTU Ha pacTAXeHWe U HavanbHOro Moayns ynpyroctum

b.1 3HayeHune R,; onpeaenaioT nNpu paBHOBECHBLIX UCNbITaHUAX oBpasuos TMNo. 1, 5, 6 (cornacHo NpunoXeHuio A)

no hopmyne
Ry =(077K)/ ,/2,6ndam. (B.1)

b.2 3Ha4enne Ry, onpegensioT nNpy paBHOBECHLIX UCNbITaHWAX 06pasuos Tina 1 no hopmyne

Ry = ko _ (5.2)
2b(h — & — 85, P [(1- L2(1,93 - 3,07 + 14,5302 - 25,112% — 25,804

B.3 3HadeHve E, onpeaensioT Npu paBHOBECHBIX UCbITaHuAX obpasuos Tmna 1 ¢ i ~ 0,1—0,5 no dgopmyne

3 2
£, = 510'9% | SMAN"-50+2) 4 5333 45022 + 20+ 2In(1-A)). (B.3)
pre (-4
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MpunoxeHune B
(obsAzaTensHoe)

UcnbiTaTenbHoe OGOpy,qOBaHVIe AnA onpegeneHUa XapakTepucTuk TpEI.uHHOCTOI‘;IKOCTH
npu paBHOBECHLIX UCNbITAHUAX 06pa3L|OB Tuna 1

[na onpegeneHns xapakTePUCTUK TPELLMHOCTONKOCTM NpW paBHOBECHLIX UCNbITaHUAX obpa3uoe Tuna 1 nenons-
3YI0T MCMbITATENbHBIE MALUWHbBI CO CriesLei CUCTEMON 1 BbicTpoaencTByYOLWE 0BpaTHOWM CBA3BIO UMW MUCTbITATENbHbIE
MallvHbl, obnagatoLLne BbICOKOW XECTKOCTbIO, HE MEHEE YeM B Ba pasa NpeBbILUatoLen HavanbHYyo XecTkocTb obpasua
(pucyHok B.1), nn cTaHgapTHbIe UCMbITATENBHBIE MaLUKHBI No 6.1, obopyaoBaHHbLIe AONONHWTENBHBIM Nepepacnpegens-
IOLLMM YCTPOWCTBOM (pUCYHOK B.2) TMna «KonbUo», BKMOYAOLWMM B cebs: CUMOoBOW aNeMeHT — KOSbLO; HarpyxarLuin
CUNOU3MEPUTENE — LUTOK; AaTYUK NEPEMELLEHUS; ONMOPHYIO NIUTY C LWAPHUPHOM 1 PONMKOBON ONopamu.

]

,.
I
L

s

iz

1 — obpa3sel; 2 — 3arpyxarllee yCTPOUCTBO; 3 — Harpy>arwLui BUHTOBOW CUNOM3MepUTENbHLIN LWITOK; 4 — pacnpegenutensHas
banka; 5 — ponukoeasi onopa; 6 — WapHMpHana onopa

PucyHok B.1
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1 — obpaseu; 2 — QonNonHUTENLHOE NepepacnpegensaLee yCTPoOWCTBO TUMOB: «KonbUo» (2.1), «konbuo B konbue» (2.2), «ckobax (2.3);
3 — HarpyarwLuin CUIoM3MepUTenbHbIN LWTOK; 4 — AaT4Y4UK NepemelleHnin; 5 — craHmHa; 6 — ponukosas onopa; 7 — WapHUpHas
onopa; 8 — pacnpegenutensHasn banka; 9 — dukcupyrowme Haknagky; 10 — duKcaTop Harpy}aroLero cUnoM3MepuTENbHOro LWToKa

PucyHok B.2
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MpunoxeHue I
(obsAzaTensHoe)

MonpaBka Ha Maccy oGpasua U AgononHUTenLHOro OGOpy,D,OBaHMﬂ

[Npwn paBHOBECHBLIX MCNbITaHUAX obpaszuoe TMna 1 ¢ b = 200 Mm nepen onpegeneHveM XapakTepUCTUK TPeLUHO-
CTOWKOCTW BHOCHAT MONpasKy Ha maccy obpasua n pacnpegenurensHoin 6anku.

[na aTtoro nonHyo Auarpammy coctosHua matepuana (kpusas STCDA Ha pucyHke 1) TpaHcdopmupyoT B pac-
YeTHyw (kpuBas OSTCDK) cnegytownm obpazom:

- TOYKY S MO YMpYron nuHunm ST nepeHocAT B nonoxeHwe Todkn O Ha BenuuuHy F,, oTKnadbiBaemyto Ha ocu F,
paBHyo

Fg = [my(Ly/L) + my]g, (r1)

- npoBoaaT ocv OF n OV, napannensHele SF 1 SV coOTBETCTBEHHO;

- C Hayana npsMOMWHENHOrO HUCXOAALWEro y4yacTka AuvarpaMmmbl, T.e. U3 ToukM D, rge BeINONHAETCS ycnoBue
(dF/dV) ~ const, npoeogaTt oTpesok DK, nepneHOuKynapHeld ocu OV,
- thuKcuKpytoT pacuyeTHyo anarpammy OSTCDK.
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