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MNpepucnosue
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ceBaHoBa

2 BHECEH TexHunyeckum KOMUTETOM Mo ctaHdaptusaunm TK 465 «CTpontenscTeo»
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KpaTkoe HavmeHOBaHMe CTpaHbl Kog cTpaHbl no MK CokpalleHHoe HauMeHOoBaH1e HaloHa/IbHOTO opraHa
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5 B3AMEH IOCT 12248—2010. nogpa3sgen 6.2

WNHbopmauus o BBefeHUn B feiicTBUE (NpeKpalleHnn AeicTBUS) HacToALWero cTaHgapTa u nsme-
HeHW K HEMY Ha TeppuTOpUM YKasaHHbIX Bbille rocyaapcTB nybankyeTca B ykasaTenax HaunmoHanbHbIX
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LLMX HALUMOHaNbHbIX OPraHoB No cTaHAapTu3auuu.
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M E X T OCUY 4APCTBEHH bl 7 CTAHAAPT

FPYHTbI

OnpepeneHne xapakTepucTUK NPOYHOCTU Mep3/blX TPYHTOB METO0M cpesa
no MOBEpPXHOCTU CMep3aHus

Soils. Determination of the characteristics of the strength of frozen soils by shearing on the freezing surface

JaTa BBefeHuns — 2021—06—01

1 O6nactb NpUMEHEHUSA

HacToawumit ctTaHgapT yctaHaBnvBaeT 1abopaTopHblil MeTo OAHOMNI0CKOCTHOrO cpe3a no NoBepxHo-
CTW CMep3aHus 415 onpejenieHns conpoTuBAeHns cpesy (Npy He06X0AMMOCTMN Yrna BHYTPEHHErO TPEHUS ¢
1 yAenbHOro CLEenieHns c) Mep3fioro rpyHTa, rpyHTOBOr0 pacTeopa v fibfia Nno NOBEPXHOCTU UX CMep3aHus
C martepuasiom yHAaMeHTa Wan Apyrum TBepAbiM mMaTepuanom (B T. Y. C HAHECEHHbIMW Ha Hero cneuu-
asbHbIMK CMaskamu ¥ NoKpbITUAMU) RaU conpoTuBAEHNS cpe3y Mep3/10ro rpyHTa no NoBEepXHOCTM cMmep3a-
HWA C TPYHTOM WM TPYHTOBLIM pacTBOpPOoM Rsh, conpoTuBnieHns cpesy nbfa Nno NOBEPXHOCTWM CMep3aHus
C TPYHTOM WAW TPYyHTOBbIM pacTBopom R5 h WcnbiTaHns npoBogsaTca ANS TUHUCTbIX, NecyaHbiX (Kpome
CbIMy4YOMep3/bIX). C CoAepXaHNeM OpraHMYeckoro BelecTsa A1 ykasaHHbIX BULOB rpyHTOB He 6onee 10 %,
npu Mx MccnefoBaHUn AN WHXEHEPHOro OCBOEHWS PaiioHOB pacnpoCTpaHeHWs MHOroneTHe-Mep3nbiX 1
CEe30HHO-MOP3/1bIX TPYHTOB.

2 HopmaTunBHbIE CCbIIKK

B HacTosLweM cTaHgapTe UCMOob30BaHbl HOPMATUBHbLIE CCbISIKW Ha C/iefytoLLMe MexXrocyfapCTBeHHbIe
cTaHgapThbl:

OCT 5180 I'pyHTbl. MeToabl nabopaTtopHOro onpeaeneHns UsnUYecKnX XxapakTepucTuk

FOCT 12071 I'pyHTbl. OT6OpP, YNnakoBka, TpaHCNOPTUPOBaHNE U XpaHeHe o6pasLioB

FOCT 12536 pyHTbl. MeToabl N1abopaTOPHOro onpeaeneHns rpaHy/IoMeTpuyeckoro (3epHOBOro) U Mu-
KpoarperaTtHoro coctasa

FOCT 25100 'pyHTbI. Knaccudmkaums

FOCT 30416 pyHTbI. JTabopaTopHble UcnbiTaHusa. ObLMe NonoXeHus

FOCT ISO/IEC 17025 O6wue TpeboBaHUSA K KOMAETEHTHOCTU UCMbITATE/IbHBLIX U Ka/IMGPOBOYHbIX /1abo-
partopwuii

MpumeuyaHne — Tpy NONL30BAHNM HACTOALWMM CTAHAAPTOM Lie/Ieco06pasHo NPOBEpUThL AECTBUE CCbINoY-
HbIX CTAHAAPTOB U KNACCUhUKATOPOB Ha O(OULMAIBHOM UHTEpPHET-caiiTe MexXrocyapCTBEHHOro CoBeTa No CTaH4apTw-
3aunn. METPOOTMM U cepTudmKkaumm (Www.easc.by) UM no ykasatensim HauWoHa/IbHLIX CTaH4ApPTOB, U3AaBaeMbiM B
rocyapcTBax, ykasaHHbIX B NPEAVUCIOBUM, UMK HA O(PULMASIbHBIX CaliTax COOTBETCTBYHOLMX HALMOHA/IbHLIX OPraHoB Mo
cTaHgapTusaumu. EC/m Ha AOKYMEHT AaHa HejaTUpoBaHHast CCbIKa, TO CriedyeT UCMO/b30BaTh AOKYMEHT, AECTBYOLWMIA
Ha TEKYLUMI i MOMEHT, C YYETOM BCEX BHECEHHbIX B HEr0 U3MeHEeHMl. ECIM 3aMEHEH CCbISIOUHBIA [OKYMEHT, Ha KOTOpbIi
[aHa 4aTupoBaHHas CCblIKa, TO C/ieAyeT UCMONb30BaTh yKa3aHHylo Bepcuio 3TOro AoKymeHTa. Eciv nocne npuHaTus
HACTOALLErO CTaHAapTa B CCbINIOYHbIV JOKYMEHT, HA KOTOPbLI/ fjaHa AaTMPOBaHHas CCblka, BHECEHO U3MEHeHWe, 3aTpa-
rMBaloLLee NosoXeHne, Ha KOTOPOe AaHa CCbIKa, TO 3TO MOJIOKEHNe NPUMEHsIeTCst 6e3 yueTa AaHHOTo U3MeHeHus. Ecin
CCbI/IOYHbINA JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MOJIOXEHNE, B KOTOPOM [laHa CChl/ka Ha HETo, MPUMEHSIETCS B YacTu, He
3aTparnBatoLLei 3Ty CCbisIKy.

MN3paHue ouuymansHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTofwem ctaHgapTe npumeHeHbl TepMuHbl no FOCT 25100. TOCT 30416, a Takke crnegywoLiue
TEPMUHbI C COOTBETCTBYHOLLMMU ONpeaeneHUsaIMu:

3.1 nonsyyecTb: lMpouecc pa3sutusa gedopmaunii rpyHTa (CABUrOBbIX, 06BEMHbIX) BO BPEMEHW MNpu
,U,EI7ICTBI/IVI MNOCTOAHHOIO HanpshXeHusa.

3.2 npupogHoe faBneHue: BepTukanbHoe 30hEKTUBHOE HaMpshXXeHUE B MaCcCUBE FPyHTa Ha JaHHON
rnybvHe OT Beca Bblllenexatux c/I0eB rpyHTa.

3.3 kacaTesibHoe HanpshkeHne: OTHOLWEHUE cpe3alolleli Harpy3ku, NPUIOXKEHHONW K obpasuy, K no-
LWaan ero NonepeyHoOro ceveHus.

3.4 npefenbHO ANMUTENIbHOE 3HAaYeHVe CONPOTUBIEHUSA Cpe3y MepP3/10ro rpyHTa o NOBEPXHOCTHU
cmep3aHua Kaft Rsh nnm Ksh r. Han6onbliuee kacaTenbHOE HanpshkeHwe, NPy KOTOPOM npoun3oLlen cpes 06-
pasua unum HacTynuna ctabunusaumsa gepopmanyum cpesa obpasya npu 3agaHHoM HOpMaslbHOM HanpshXeHUu.

4 O6wme NonoxeHns

4.1 HacToAwwuii cTaHfapT ycTaHasnMBaeT TpebosaHusA K meTogy nabopaTopHOro onpegeneHuns cnegy-
IOLLIMX XapaKTepuCTUK: CONPOTUBNEHUS cpe3y (NpV HEO6XOAMMOCTY yria BHYTPEHHErO TPEHUS & v YAeNbHOro
CLen/ieHns C) Mep3noro rpyHTa, rPyHTOBOro pacTsopa v Nbfa no NoBEPXHOCTN UX CMepP3aHus ¢ matepuanom
hyHAaMeHTa unv Apyrum TeepabiM MaTepuasioM (B T. Y. C HAHECEHHbLIMUW Ha Hero creyunanbHbIMU cMaskaMmu 1
nokpbITUAMM) Raf, coNnpoTMB/EHNA Cpe3y Mep3/oro rpyHTa no noBepxXHOCTW CMepP3aHus C FPYHTOM WU FPyH-
TOBbIM pacTBOpoM Rsh, conpoTvBneHnsa cpesy fbja no NoBEpPXHOCTU CMepP3aHus C rPYHTOM WKW TPYHTOBbIM
pactsopom R " t

4.2 O6wwme TpeboBaHUs K 1abopaTOpHbIM MUCMbITAHWUAM TPYHTOB, 060pYyA0OBaHUI0 1 Npubopam, nabopa-
TOPHbLIM MOMELLLEHUSAM, CNOCO6bI U3roToBNEHUS 06pa3LoB npuseaeHsl B FTOCT 30416.

4.3 Cnocobbl 0T60pa MOHO/IMTOB MEP3/10r0 FPyHTa U NOAroToBKM 06pasuoB A8 UCNbITAHUA JO/MKHbI
ob6ecneynTb MOSIHOE COXPaHEHUe WX CTPYKTYPbl, BN&XHOCTU U MIOTHOCTWM B cooTBeTCcTBMM ¢ TOCT 12071 u
30416.

4.4 Ansa ucnbiTbiBAEMbIX TPYHTOB ONpeaensoT cnegyowme dusnyeckne xapakrepmuctukn no FOCT 5180:
CyMMapHasi BNaXHOCTb A1 Mep3/10r0 rPyHTa, MAOTHOCTb, M/IOTHOCTb YacTul, BIAXHOCTb OTTauBaloLLero
rPyHTa, rpaHy/IoMeTpuyeckunii 1 MmKpoarperaTHblii coctasbl rpyHToB no MOCT 12536 (npu Heo6XxoaumocTy), a
TakKKe BblYUCMAIT KOIMPULMEHT NOPUCTOCTU, CYMMAPHYIO JIbAUCTOCTb. JIbAUCTOCTb 3a CYET BUAUMbIX Slefs-
HbIX BK/IIOYEHWIA, CTeneHb 3anosiHeHns o6bema nop /ibA0M 1 He3aMepalueli BOAON, KOahULMEHT BOJOHACHI-
LLleHNA. BNaXHOCTb Ha rpaHuue TeKydecTn 1 packaTblBaHUS, YACNO NAACTUYHOCTU U NoKasaTesib TEKYYeCTU.

4.5 B npougecce uCMbITaHW TPYHTOB BeAyT XypHan no copme, NpMBEAEHHON B npuaoxeHun A. a npu
aBTOMaTuM3aLlun npouecca UcnbiTaHU AaHHble BbIBOAATCA Ha KOMMbIOTEP.

4.6 MNpOTOKON WCMbITAHUS COCTaBMAETCA B COOTBETCTBUM C TpebosaHuamu FOCT ISO/IEC 17025 u
BK/lOYaeT B cebs:

- naeHTndukaymio obpasua (Homep ucnbiTaHUsl, Homep OypOBOI CKBaXWUHbI, HOMEP Mpobbl, rnybuHa
oT6opa N T. n.);

- MeTof NoAroToBkM o6pasua (HeHapyLeHHOro UK HapYLLUEHHOTO CIOXEHNS);

- pasmepbl 06pasua,;

- (bu3nyeckme xapakTepUCTUKN TPYHTA;

- PexvM HarpyxeHus;

- Y/C/I0BOE 3Ha4YeHue NOSyYeHHbIX Pe3ynbTaTos.

B npoTokone npy Heo6XoAMMOCTU OTMeYaloT XapakTepHble 0COB6eHHOCTU (TeKCcTypa, C/IOUCTOCTb, Ha-
nvyve BKIOYEHWU 1 T. M.).

5 CywHocTb MeToga

5.1 McnbiTaHna MeTogoM OHOMIOCKOCTHOTO cpesa Mo NMOBEPXHOCTV CMep3aHus NpoBoAAT ANs
OeneHns crnefyoLmx XxapakTepucTnk: ConpoTuBAeHns cpesy (Npy HEO6X0AMMOCTU yrna BHYTPEHHErO TpeHus ¢
W yAeNbHOro CLENEHNA C) Mep3/ioro rpyHTa, rpyHTOBOr0 pacTtBopa W fibAa no NOBEPXHOCTU UX CMep3aHusi
Cc matepuasioMm pyHAaMeHTa Win ApYyrUum TBepAbiM MaTepuasioM (B T. Y. C HAHECEHHbIMY Ha Hero cneuvanb-
HbIMW CMa3kaMu ¥ nokpbiTusaMn) Rafl conpoTuBneHns cpesy Meps3noro rpyHTa no NOBEPXHOCTU CMep3aHus c
TPYHTOM MW TPYHTOBLIM pacTBopoM Rsh. conpoTuBneHusi cpesy Nbfa No NOBEPXHOCTU CMep3aHusi C TPYHTOM

2

onpe-
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WKW TPYHTOBLIM pacTBopom RN . lna onpefeneHuns yrna BHyTPEHHEro TpeHusa v yAesibHoro cuenseHunsa npo-
BOASAT UCMbITAHUA NPU TPUX 3HAYEHWUAX HOPManbHOTo [laBneHus.

5.2 XapakTepucTuku, npmBefeHHble B 5.1. onpeaensitoT no pesynbrartaM UCMbITaHWii 06pasLoB rpyHTa B
O[IHOJITOCKOCTHBIX CPEe3HbIX Npuéopax ¢ hMKCMPOBAHHOW NIOCKOCTLIO Cpe3a MyTeM MPUIOXEeHUs K 06pasLy
rpyHTa, CMOPOXEHHOrO ¢ 06pa3LoM MaTepuana yHiamMmeHTa (B T. Y. C HAHECEHHbIMU CMa3kamu 1 NOKPbITUSA-
MM). TPYHTOBbLIM PacTBOPOM WM NbA0OM, Cpe3atoLlell Harpy3kv Npy ogHOBPEMEHHOM HarpyXeHun obpasua Ha-
rPy3KOii. HOpManbHOI K NJIOCKOCTM cpe3a Npu 3afaHHol TemnepaType UCNbITaHWii. TemnepaTtypa ucnbiTaHui
ycTaHaB/MBaETCS NPOrpaMMoil UCNbITaHUiA U cocTaBnseT: AN HE3AaCONEHHbIX TPYHTOB — OT [Tl + (-0.3)] 5C
W HWXe; AN5 3aC0NEHHbIX — OT [Tl m(-1.0)] °C 1 Huxe, rae Tb, — Temnepartypa Havana 3aMep3aHus rpyHTa.

5.3 WcnbiTaHust NpoBOASAT Ha o6pasuax rpyHTa HapyLeHHOro CMIOXEHUs, NMPUrOTOB/IEHHbIX C MPUPOA-
HbIMU 3HAYEHWUSIMU NIOTHOCTU U BNAXHOCTU. Tpu onpeenieHn CONPOTUB/IEHNS CPe3y fibfa Mo TPYHTY Wu
rpyHTOBOMY pacTBopy R” fgonyckaetcs npoBefeHue UCMbITaHWA Ha o6pasuax rpyHTa HeHapyLeHHOro cro-
XKEHUs.

5.4 O6pasLbl rpyHTa HapyLIEHHOTO C/IOXEHMWSI 3aMOpPaXMBatoT B MOPO3W/IbHbIX Kamepax Npu 3afaHHow
TemnepaType B crieLmasbHbIX hopmax, obecneyvBalLLmx TpebyeMoe Hanpas/ieHue TenaonoToka u opmu-
pOBaHue KPMOreHHOW TeKCTYpbl TPyHTA.

5.5 O6pasubl rpyHTa LO/DKHbI UMETb QOpPMY LMAMHAPA AMaMeTPoOM He MeHee 70 MM U BbICOTOW He
mMeHee 1/3 gnameTpa. [luaMeTp CMOpaX1Baemoro ¢ rpyHTom obpasua maTepuana dyHgaMmeHTa (B T. Y. € Ha-
HEeCeHHbIMU Ha Hero cMaskamu U NoKpPbITUSIMUW) AO/KEH ObiTb HE MeHee AnameTpa obpasua rpyHTa.

6 O6opypoBaHue 1 NpuéopPsLI

6.1 B cocTaB yCTaHOBKM ANS WUCMNbITaHW MEP3/10r0 rpyHTa METOAO0M OAHOMIOCKOCTHOrO cpesa no no-
BEPXHOCTW CMep3aHus AO0/HKHbI BXOAUTb!

- Cpe3Hoi npubop ¢ hUKCUPOBAHHOM NMIOCKOCTbIO Cpesa, COCTOAWMI U3 NOABMXKHON N HENOABWKHOM
yacTei;

- paboumne KosnblUa As1s 06pa3uUoB rpyHTa, rpyHTOBOrO pacTeopa, fbja:

- hopMbl ANA CMOpaxuBaHus obpasuya rpyHTa ¢ marepuaniom oyHgameHTa (B T. Y. C HAHECEHHbIMMW
CMaskamy 1 NOKPbITUAMU), TPYHTOBbIM PACTBOPOM, /ibAOM U FPYHTOM:

- MexaHu3Mbl 419 CO34aHUs cpe3aloLleil 1 HopMasibHO Harpy3ok He MmeHee 1.5 MMa:

- yCTpoiicTBa A9 n3mepeHus gedopmaunii obpasua.

MpuHUMNManbHaa cxema cpesHoro npubopa npuBegeHa B NpuioxeHun b.

MpumeyaHne — T[pu 060CHOBAHMN MOTYT MPUMEHSTLCA ApYrMe yCTaHOBKW, MO3BOJISAIOLME NPOBOAUTL UC-
NbITAHWMA Ha obpasuax Apyrux reoMeTpuyeckux opm 1 pasmMepoB C oGecrieyeHneM 3afaHns cpesartolleil Harpyskn v
n3mepeHvem gedopmauuii.

6.2 B komnnekT o6opyaoBaHna 4N NOATOTOBKM 06pa3LoB MepP3/10ro rpyHTa K 1abopaTopHbIM McnbiTa-
HMAM BXOAAT:

- BMHTOBOI MPecc-CTaHoK;

- pabouune konbLa U3 MeTanna;

- nuna Ans pacnuanBaHUs MOHOMWUTA Mep3/10ro rpyHTa Ha 610ku;

- PexyLuii MHCTPYMEHT A/151 BbIpe3kn 06pasLoB B KOMbLO (HanpuMep, HOXMW C NPSIMbIM JIE3BUEM, HO-
XXOBKW. cabesnbHble Nubl Kak MexaHu4eckne, Tak U 3/1eKTpuyeckmne);

- BECbI C TOYHOCTbIO B3BewnBaHna + 0,01 r;

- n3onaponeHta (Wn CTpeTy-naeHKa, NoNNITUIEeHOBas M/EHKa).

6.3 orpeLwHoCcT n3MepeHunii (ycunuii, aaBneHuii, nepemeLleHnii, TemnepaTypbl) 4159 BCEX U3Mepu-
Te/IbHbIX YCTPOWCTB NPUHNMAlOT B COOTBETCTBUM € TpeboBaHuamu FOCT 30416.

6.4 ®opMmbl, B KOTOPbLIX MPOBOANTCA CMOPaXUBaHUE rPyHTa, FPYHTOBOrO pacTBopa, /ibfa ¢ MaTepuasiom yH-
JameHTa (B T. Y. C HAHECEHHbIMM CMa3kamy 1 MOKPbITUAMM), U3rOTaBNMBAOT U3 MaTepuasia HU3KOol Ten1onpoBo-
[HOCTW (Hanpumep, 13 opraHnyeckoro ctekna). Popmbl AO/MKHbI 06eCcrneYnBaTb BO3MOXHOCTb NPOMOPaXKNBaHUA
B 33fj@HHOM Hanpas/ieHUU, a TakkKe UCKYaTb BO3MOXHOCTb OTXXaTUs BOAbI UM €€ YyTeUKM U3 rpyHTa BO BpeMS
npomopaxmsaHus. TonLWmMHa CTEHOK Konew, hopMbl 13 OpraHNYeckoro cTekna fo/mkHa 6biTb He MeHee 20 MM.

MpuHUMNUanbHble cxeMbl OPM NPUBEAEHbI B NPUIOXeHUN B.

B chopme nepBoro Tuna noArotaBnvBaloT 06pasLbl Buaa «rpyHT (TPYHTOBbIV pacTBop, nes) — martepu-
an» Ana onpegeneHvs 3HadeHus Hall B hopme BTOPOro Tvna — 06pasLibl BUAA «IPYHT — FPyHTOBbIA pacTBOp
(nep. rpyHT)» ons onpegeneHns 3HaveHuin Rshn Rshi.
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7 MNoAroTtoBka K UCMNbITaHWUIO

7.1 TMepep n3rotossieHMemM 06pa3LoB rpyHTa paboune Ko/bLa HyMepyloT, B3BELUMBAIOT, U3MEPSAIT UX
BbICOTY U BHYTPEHHW AnameTp.

7.2 O6paseL, Mep3/oro rpyHTa oTTavBalOT C COXPaHEHMEM MPUPOAHONM BAXHOCTW, MOc/e 4ero Twa-
TeNbHO nepemeLunBatoT. [PYHTOBOI NaCcTON NPV NONOXMTENbHON TemnepaTtype 3anonHAT paboyne Konbua
Cc MaTepuanom yHaameHTta. Tpebyemas NAOTHOCTb AOCTUIaeTCA NOC/OMHLIM YNJIOTHEHWEM TPyHTa npu 3a-
nosiHeHMN paboynx KoneL.

Ecnun nocne nepemelwvBaHus rpyHTa npoucXoAuT ocefaHne TPYyHTOBbLIX YacTul, U BblefieHne cros
BO/Abl Ha MOBEPXHOCTU, TO NOATOTOBKY FPYHTOBOW NacTbl OCYLLECTBAAIOT cneayoLyMm obpa3omM: eMKOCTb C OT-
TasBLIUM FPYHTOM NOMELLAOT B MOPO3U/IbHYIO KaMepy C TeMnepaTtypoit Huke MuHyc 5 °C. TpyHTOBYIO nacTty
TwaTeNbHO NnepemMeLunBatoT kaxble 15— 30 MUH A0 NOSyYeHNs 0JHOPOLHOIO COCTOAHUSA, UCKIoYas obpaso-
BaHWe KpYMnHbIX KOMKOB MEP3/10T0 TPYHTa U pacc/ioeHne rpyHTOBOIN mMacchl. Pabouve kofbla ¢ Mateprasiom
dyHAaMeHTa 3anofiHAT NOMyYeHHOW TpyHTOBOM nacToil. Tpebyemas NAOTHOCTb JOCTUraeTcs MOCAONHbIM
YNNOTHEHNEM TPYHTa NpU 3anonHeHnn pabounx Konew,.

7.3 TMpu n3roToBneHny o6pasLLoB HEHAPYLLEHHOIO CMIOXKEHUA 415 ONpeAesieHNs CONPOTUB/IEHNS cpesy
Nbfja no rpyHTy Wav rpyHTOBOMY pacTBopy BCce onepayuun no noArotoske ob6pasL,os Meps/ioro rpyHTa cnegyer
BbIMO/IHATL B NMOMELLEHUAX C NOCTOAHHOW OTpULAaTe/IbHOM TeMnepaTtypoi (MOPO3W/bHbIX kKamepax Wav noa-
3eMHbIX nabopaTtopusix, pacrnosioXeHHbIX B TOJLLE MHOrofIeTHe-Mep3/biX FPYHTOB), KOTOPble [O/XKHbI 0be-
crneynBatb COXPaHHOCTb MEpP3/10r0 COCTOSAAHMA TPyHTa. Temnepartypa Bo3fyxa B MoMeLleHUn ANA NoAroToBKU
06pasLoB HEHaPYLIEHHOrO CMIOXEHUS A0/HKHA NPUHUMATLCS B COOTBETCTBMM C MPOrpamMMoii ncnbitaHuin. Pe-
KOMeHyeTcs noAroTosky 06pasLoB NPoBOAUTL B OTAE/NIbHOM MOMELLEHUN NpU TeMMepaTtype Huxe Temnepa-
Typbl UcnbiTaHmsa Ha 1 °C — 2 °C.

Mpu nomolum npecca paboyee KOMbLO CMerka BAABMIMBAIOT B MEP3/iblii TPYHT M OCTPbIM HOXOM Hauu-
HaloT cpesartb rpyHT. [ocTeneHHo HagBuralT paboyee KOMbLO Ha 06pas3yloWMNACA TPYHTOBbIA LUAUHAP OO
MOJIHOTO ero 3ano/iHeHns. MpoBepsAT B3avMHY0 Napaslsie/lLHOCTb OCHOBaHMI o6pasua ¢ norpelHocTso 0.1 Mm.
O6pasey rpyHTa BMecTe ¢ paboumm KOsibLOM B3BELUMBAKOT C NOTPELLHOCTbLIO He 6onee 0.01 T.

Ha paboyee konbLO ycTaHaBAMBAIOT KO/bLO, UAEHTUYHOE NO pasMepam obpasuy matepuana yHga-
meHTa. KonbLo MeTofoM NOCM0MHOIO HamopaXnBaHus 3anosiHAT BOLOM, He A0NyCcKasa BblTekaHWs BOApl U3
3a30poB Koneu. Boay npepsaputensHo oxnaxgaloT Ao Temnepatypbl O*2 eC. TosuwmHa C/NOeB He A0/hKHA
npesbiwaTts 1,5 Mm.

7.4 TMoparoTtoBneHHble 06paslbl HapPYLWEHHOrO CMIOXEeHWs C MatepuanoMm dyHhamMeHTa nomeLiarT B
dopmMbl AN NPOMOPaXMBaHWA, KOTOpble 3aTeM yCTaHaBMMBAOT B MOPO3U/IbHYIO kamepy C TemnepaTypoi
HXe MuHyc 10 °C He MeHee YeM Ha 1 cyT.

7.5 MNocne NnoAroToBKM Nepef yCcTaHOBKONW B NpUbop ANS UcnbiTaHuii 06pasLibl 4O0/MKHbI BblAEPXMBATHCA
B NomeLleHun, rae 6yayT NpoBOAUTLCS UCTIbITAHNSA, HE MeHee CYTOK. XpaHeHue ob6pasLoB 60o5ee 0gHNX CYTOK
[O/IKHO OCYLLeCTBNATLCA B 3KCUKATOPAX MW repMeTUYHbIX KOHTelHepax.

8 lNpoBepeHne ncnbiTaHng

8.1 MoAroToBMEHHBIV K NCMbITAHMIO 06pa3eL, NoMeLLaloT B CPe3HY KOpobKy npubopa 1 NpoBoAAT ce-
ayolme onepauuu.

- 3akpennsaloT obpasel, Tak. 4TO6bl NIOCKOCTb CMep3aHnsa pacnonaranacb B 3a3ope mMexay noABVKHON
1 HEMOABWXHOM YacTamun npubopa, coctasnswolem 1—2 mm:

- ycTaHaBnMBatoT Ha obpasel, WwWramn 415 nepejayn HoOpMasbHOro JaBfieHUs U LEHTPUPYIOT ero;

- 3aKkpennsaioT ycTpoiicTBa 415 n3mepeHns gecopmauuii obpasua rpyHTa;

- ycTaHaB/MBalOT CPE3HON NPN6OpP Ha CTaHVHY MO NPEeCcC v LLeHTPUPYIOT;

- 0CBOGOXAAKT NOABMXHYIO YAaCTb CPE3HOI KOPOOKM, NPUCOEAUHAIOT K HEW MexaHusM Asi co3gaHust
cpesaloLleii Harpysku;

- 3anucbiBalOT HavyaslbHble NoKasaHus yCTPOWCTB ANS n3mepeHuns gedopmauunii obpasua 1 hmkeupyoT
BpeMs Hayana ucnblTaHus.

8.2 K obpasuy nnaBHO, He fonyckas yaapos, NpUkNagbiBaloT HOPMasbHY Harpysky 1 3atem nepsyto
CTyneHb cpe3atoLueli HarpysKu.

8.3 MNpu NpoBeAeHUN UCTbITaHWI A8 BbIYUCNIEHUA NpeseNbHO ANIMTENbHOMo ConpoTuBeHns cpesy Ra(l R,
Rshi 3HayeHne HOpMasnibHOro AasneHns, NpyY KOTOPOM NPOBOAAT UCMbITaHWe, Ha3HavaloT B 3aBUCUMOCTU OT Ha-
NPSHXKEHHOro COCTOSIHUS TPYHTOBOrO MaccyBa C y4eToM [y6uHbl 3aseraHns obpasua (MpyupoaHoe AaBneHne) unm
BbIYMCAAOT B NpOrpaMMe UCMbITaHuii. Mpu 0TCYTCTBUM AaHHbIX 3TO AaB/eHre NpMHUMatoT paBHbiM 0,1 MMa.

4
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Mpy BbIYUCNEHUN YrNa BHYTPEHHETO TPEHUSI U YAENbHOTO CLENIeHns NPoBOAAT UCMLITAHUS NpU Tpex
3HAYeHUAX HOPMasIbHOTO aB/IeHusl, OHO U3 KOTOPbIX AO/KHO GbITb PABHO NMPUPOAHOMY AaBMEHNIO.

8.4 [Ins BbIYUC/IEHNS YCIOBHO-MIHOBEHHOTO COMPOTUB/IEHNS cpe3y Rafo NpoBoAAT UCMbITaHUS NpY He-
NpepbIBHOM GbICTPOM BO3pacTaHWy Harpysku, K 06pasLy naaBHo, He Aonyckas yaapoB, NpUKIagsiBatoT cpe-
3al0LLYH0 HarpysKy, yBenMuuBas ee HenpepbIBHO M 06ecneynBas Takylo NOCTOSIHHYIO CKOPOCTb AehopMUpoBa-
HUs 06pasLa, YTo6bl Bpems OT Hauasia UCMbITaHWs o MOMEHTA paspyLueHnst obpasua cocTasnsno 20—40 c.

B npouecce MCnbITaHWsi NPOBOAAT aBTOMATMUECKyto 3anuch cpesaroLieli Harpysku, a npu oTcyTCTBUK
CUCTEMbl aBTOMAaTUYeCKoi 3anucy puKcupytoT Harpy3ky O, kH. B MOMEHT paspylueHusi o6pasua.

MpumeyaHne — 3HayeHue YC/TOBHO-MIHOBEHHOIO COMPOTUB/IEHUS CPE3Y UCMO/b3YETCH TOMLKO A/151 OLIeHKU
BE/TINUYMHbI AaBNEHNA Ha CTYNEHAX Harpy>XeHua npu nposegeHnn AnnTenbHbIX MCMbITaHWIA.

8.5 3HauyeHWe NepBoil CTyneHn cpesaloleil Harpy3kn Q, W CTyneHu nocnegytowero Harpyxenus [0,
KH. npu ucnbiTaHnsAX No onpegenexHunto 3HaveHunii Raf, R* 1 RshicnegyeTt ycTaHaBnmBaTb B COOTBETCTBUM C

3a/laHneMm, a npu ero oTCYTCTBUM — BbIYUC/ISITb HA OCHOBAHMU Pe3y/bTaToB NpefBapuTesibHO NPOBEAEHHbIX
UCMbITaHWIA NPY HeNpepbIBHOM GbICTPOM BO3AENCTBUM Harpy3ku No ghopmyse

81>

roe Rafo — ycnoBHO-MrHoBeHHOe conpoTuBneHune cpesy, MMa;

Aa, — niowagb cmep3aHns obpasua, cm2.

[anee yBenuunaloT cpe3aroLyto Harpysky cTyneHamm HarpyxeHunsa AO. KH. 3HauyeHns KoTopbIX Npu OT-
CYTCTBUW 3afaHNS BbIYUCNAIOT NO hopmyie

[0 =Q./2. (8.2)

8.6 |_|pVI HeaoCTaTto4yHOM Konmn4yectee 06pa3LI,OB 3Ha4veHusa Q, n ,U,O MoryT ObITb BblUMCAEHBI NO (bopmynal\/l;
(83)

AO = ATAg, (8.4)

roe T, — cpesawlee gaBneHne. MlMa. npuHumaemoe no Tabnuue 8.1;
Ot — npupalieHve cpesalrollero JaB/IeHUS Ha Kaxoi CTyneHu Harpyxenus, MMa. npvHumaemoe no
Tabnmue 8.2.
Mpu onpefeneHnun 3HavyeHmsa AT yunTbiBalOT yMEHbLUEHMe nouiaan cpesa B TeYeHne UcnblTaHus.
B TeueHune onbiTa fONYCTUMO U3MEHEHME BENNYMHbI CTYMEHN cpe3aloLeil Harpysku, Ho He 6oee Yem
B [jBa pasa.

Ta6bnuya 81
3HayeH1e Cpe3atoLLeto AasneHus T,, MMa. Ha NepBoii CTyMeHN HarpyeHvis
TpyHTHI npv Temneparype obpasua rpyHta. 'C
-1.0 -1.5 -2.0 -2.5 -3.0 -,s - 4.0 -6.0 -8.0 - 100
Mpwn onpeaeneHun Rgf
Meckn 0.09 0.11 0.14 0.16 0.18 0.20 0.23 0.26 0.31 0.35
FNYHUCTbIE TPYHTBI 0.07 0.09 0.11 0.13 0.14 0.16 0.18 0.21 0.24 0.27
Mpu onpeseneHwn
Meckn 0.12 0.15 0.17 0,19 0.21 0.22 0.24 0.29 0.34 0.38
FNVHUCTbIE TPYHTBI 0.08 0.10 0.12 0.13 0.15 0.16 0.18 0.21 0.24 0.27

MpumeyaHunsa

1 3HayeHus 1, Npu oNpesesieHnn CONPOTMBIIEHNSI CPe3y Mep3/ibIX FPYHTOB, FPYHTOBbLIX PACTBOPOB MO NMOBEPXHO-
CTV CMep3aHusa *» /C MeTaIMueckum matepuaniom yHaaMeHTa cnegyet npuHuMaTh ¢ Koadpdguumertom 0,7.

2 3HauyeHus T1 npu onpegeneHnm /?6l] Npy CMoOpaxXUBaHUM Pa3HOPOAHbLIX TPYHTOB cedyeT NpUHUMaTb ANst Hau-
MeHee MPOYHOro rpyHTa.

3 ECnn Ha MepBOii CTYyNeHU HarpyxeHus HabnogaeTcs HesaTyxaroLas nonsyyectb, 3HaYeHUs I, Heo6XO0AMMO
YMEHbLUNTb, YYUTbIBas, YTO KOJIMYECTBO CTyNeHel ¢ (hMKCMPOBaHHO YCNOBHOM cTabunmsaumeii gedopmarmii LO/MKHO
6bITb HE MEHEE TPEX.
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Tabnuua 82

MpupaweHne cpesatuieto gasneHus A1. MMNa

Bbiwe -1 0.01
Or-3 go-1 0.02
OT-6 go -3 0.03

Hwuxe -6 0.04

8.7 Ha KaxpgoW CTyneHn HarpyXXeHus CHUMaloT MnokasaHus npubopoB AN U3MepeHUs BepTuKaslbHOW
fedopmaunn obpasua yepes 1; 5; 10; 20; 30. 60 mMuH. 2. 4. 6. 8 4 nocne NPUIOXKEHUA Harpysku, 3aTem [sa
pasa B CyTkv (HanpvuMep, B Hayasne 1 KoHue paboyero AHA) 4,0 YCNOBHON cTabunusauum gechopmanum v 3anu-
CbIBAIOT B XYPHan uin BefeTcs aBToMaTnyeckas 3anucb ¢ MHTepBasaMn He pexe Yem BblllenepeyncieHHbIe.
OuepepHyto CTyNeHb Harpy>XeHust NpukiagbiBatoT Npu 4OCTMXKEHUN YCIOBHOIN cTabunmsauymm gedopmManuu.
3a KpuTepuii ycnoBHOW ctabunmsauum gedopmManum NpUHUMAalOT NpypalleHne BepTukanbHoi gedopmanuu,
He npesblwatwoLee 0.01 mm 3a 12 4.

8.8 Ecnn Ha oyepefHOli CTyNneHU HarpyxeHus ctabunusauum gedopmalnm He HabnogaeTcs, TO Ha-
rPY3Ky BblJEPXMBAOT [0 BO3HUKHOBEHWS Aedopmauvn ¢ NOCTOSHHOW WMAW yBENMYMBAIOLLEACS CKOPOCTbIO,
KoTOpas cuMTaeTca [OCTUrHYTON, eCin CKOPOCTb B TeueHue ABYX creaylowmux apyr 3a pyrom 12-4acosbix
NHTepBasioB coxXpaHaeTcAa NOCTOSIHHOW nNn yBennyneaeTcA.

8.9 VcnbiTaHne npekpawaroT, ecnv gechopmanma ¢ NOCTOAHHOW CKOPOCTbIO yCTaHOB/IEHa He MeHee Yem
4Na ABYX CTyneHeli cpesaloLleil Harpyskm nnbo npu cpese.

9 O6paboTka pe3ynbLTaToB

9.1 Mo pe3ynbTatam UCMbITAHUA NPY HEMPepPbIBHOM ObICTPOM BO3pacTaHWW Harpysku onpegensior yc-
NIOBHO-MTHOBEHHOE 3HAayeHuWe CONPOTWMBMIEHWA CPe3y Mep3/0ro rpyHTa, NibAa No NOBEPXHOCTV CMep3aHus
Rafo, MMa. no dhopmyne

(9.1)

9.2 B npouecce AnnTeNbHbIX CMbITaHW CTPOAT rpadivik 3aBUCMOCTN gedhopmaluii rpyHTa / oT Bpeme-
HW NpU Pa3fINYHbIX 3HAYEHUAX Cpe3atoLLeil Harpysku.

9.3 MNpepgensHO gnTenbHOE 3HaYeHne conpoTmBneHus cpesy Raft Rsh. Rsh.onpegensioT kak Hanbonb-
Lee kacaTesibHOe HanpsKeHue, Npu KOTOPOM npou3oLuna ctabunusaumsa gedopmanmn obpasua npu 3agaH-
HOM HOPMa/sibHOM HanpsKeHuW, Mo KPMBOW «aedopmalms — Harpyska» 1 no rpaduky In/— Im, noctpoeH-
HOMY A1 MOMEHTOB OKOHYaHWA Kax[oW cTyneHun (cm. npunoxeHwue ). B cnyyasx, korga norapudmmyeckunii
rpachuk npefcraBnseTca AByMA nepecekanwuMnUca NpsaMbIMW, 3HaYeHne npegefibHo A/INTEeNIbHOro Conpo-
TUB/IEHNA Cpe3y COOTBETCTBYET TOUKEe NepeceveHus aTux Nnpambix. B cnyyae, korga rpadivk uMeeT BUZ, OLHON
NpPsIMOWA, 3HaYeHune npeaesibHO A/ITeNbHOro CONPOTUBEHNS Cpe3y COOTBETCTBYeT HanbonbLueMy KkacaTeslb-
HOMY HanpshXeHuio, Npu KOTOPOM Mpoun3oLuna ctabunusauna gecopmanum obpasua. Ecnv rpacuk npegcras-
NnsieTca NOMaHo, 3HaYeHve npefenbHO AAUTENbHOTo CONPOTUB/IEHNS Cpesy OonpejAenseTca no oTpesky, Co-
oTBeTCTBYOLWEMY 60/bLIMM Harpyskam. ObpaseL, rpaduyeckoro opopMIeHNs NpuBefeH B NpunoxeHun .

9.4 Yron BHyTPeHHero TpeHus g yaesnbHoe cuenseHne c. MMa. BelumcasioT no popmynam (9.2) u (9.3),
nosly4yeHHbIM 06pabOTKOIN 3KCNepMMEHTAsbHbIX TOUeK R = /(0), NpoBoAA NPAMY0 HauIyyLwero NpMeAMKeHNs
K 3KCMeprMeHTasIbHbIM ToukaM (CM. npusnoxeHue [);

nZR.a, - LR.lo.
[ i i (9_2)

ia® 9.3)

roe R — onbITHbIE 3HAYEHUs COMPOTUB/IEHNA Cpe3y, onpefesieHHble NPU pasNnyHbIX 3Ha4YeHUAX o.

6
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MpunoxexHne A
(pekomeHgyemoe)

OdopmrieHne XypHana nucnbiTaHui

>KypHan ncnblTaHuii Mep3oro rpyHTa MeTooM cpe3a Nno NoBepPXHOCTU CMep3aHus
dopma nepBoii CTpaHNLbI XypHana

O6beKT (NYHKT)

CoopyxeHune

[ara ncnbitaHua

Lypdb (ckBaxxuHa) Ne

nybuHa oTtbopa obpasua, M

JTabopaTtopHblii HOMep o6pasua,

HavmeHoBaHWe rpyHTa

Mpn6op (TUN, HoMep) AN U3MEPEHNS HarPy3Ku

Mpu6op (TUN. Homep) ANs n3MepeHus gecopmarmi

Temnepatypa UCnbITaHui

MapameTpsbl 06pasua:
BbICOTA, MM

AnameTp, MM

NJI0THOCTb MEP3/10r0 rPpyHTa, r/'cm3

BNIQKHOCTb MEP3/10T0 TPYHTA, 4. €.

dopma BTOPOI CTPaHNLbI XypHaia

PykoBogutens

AOMKHOCTb nHUuyunansol, CbaMVIl'IMﬂ Nu4yHas noanuchb
VcnonHutens

AONXHOCTb VIHI/ILI,VIaI'IbI,C'JaMVI!'II/Iﬂ nu4yHas noanucb
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Mpunoxexve b
(pekomeHgyemoe)

MpuHynnuanbHasa cxema yCTaHOBKN ANA UCMbITAHUA MOP3/10T0 TPyHTa METOA0M
OAHON/TIOCKOCTHOIO cpe3a No NoBepPXHOCTU CMep3aHua

1— Mep3nblii TPYHT; 2 — MaTepuan; 3 — pabouyee KonbliTo; 4 — cpe3Has kapeTka. 5 — kopnyc npu6opa, 6 — 6aKkoBoi WTamn:
7 — onopHas nnuta; 8 — AuMHamomeTp. 9 — o6oiima wapukos fO — meccypa; O — BepTUKanbHasa Harpyska;
F — ropusoHTanbHasa Harpyska

PucyHok B.1
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Mpunoxexve B
(pekomeHgyemoe)

MpuHuMnuanbHaa cxema CbOpM Ana CMopaxuBaHua matepuanoB

a) ®opma Tvna | 4N NpUroToBIeHns 6) ®opma Tuna Il 4ns NpUroToBneHns
06pasLoB BUAA «IPYHT (TPYHTOBBI 06pas3LoB BMAA «IPYHT — rPYHTOBBII
pacTsop, nepn) — matepuan* pacTBop (feg. rpyHT)»

paboyee KonbLO cpe3Horo npubopa: 2 — martepuan: 3 — rpy (nepf, TPYHTOBbLIM pacTBOp): 3a — FPYHT: 4 — ONOPHOE KONbLO:
5 — Kpbllwka POPMbI: B —  WUUNTHOE KONbLO (hOPMbI

PucyHok B.1
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Mpunoxexune I
(pekomeHgyemoe)

O6pasey rpachnyeckoro ohopmMaeHUsT Pe3yNbTaTOB NCMbITAHUSA TPYHTA METOAOM
O/IHOM/IOCKOCTHOTO Cpe3a No NMOBEPXHOCTU CMep3aHus

10
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Mpunoxexwne [
(pekomeHgyemoe)

O6pasel rparyeckoro ohopMIeHrst pe3ynbTaToB UCNbITAHUS TPYHTA METOLOM
O/IHOM/IOCKOCTHOTO Cpe3a Mo MOBEPXHOCTW CMepP3aHus Ans onpeAeneHuns yrna
BHYTPEHHEr0 TPEHUs LY YAe/IbHOTo CLenieHus ¢

n
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Co3aaH0 B eANHUYHOM UcnonHeHun so ®ryrn «CTAHAAPTUM®OPM»
NS KOMNNeKToBaHUU ®eAepanbHOro MHMOPMaLMOHHOTo hoHAA CTAHAAPTOB.

117418 MockBa, HaxumoBckuit np-t. g. 31. k. 2.
www.gostinfo.ru info@ gostinfo.ru
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