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© CraugapTuHgopm. ocbopmneHve. 2021

HacTosilmMii cTaHAApPT He MOXET OblTb MOSIHOCTLIO WM YacTUYHO BOCMPOU3BEAEH, TUPAXMPOBaH U pac-
NPOCTpaHeH B KauyecTBe OMUUUANLHOIO M3gaHusi 6Ge3 paspelleHuss defepasibHOTO0 areHTCTBa MO TEXHUYECKO-
MYy perysimpoBaHuio 1 METPOSIOMN


http://www.gost.ru

FOCT P 59537—2021

CopepxaHne

@ T0Y 2T = n o 1LY 1= =T L USSR 1
A Lot L E= N = YT o oF =Y 1 TP PTR P 1

3 TepMUHbI 1 onNpeaesieHuns. ..
F O @ Lo T TN 1= (o a0 (=T T < RSP SRR
A= ToTe] o Ja N1 ol Ty 1 Y 1= o 1 PP RPUROTRUPRIN
(SR o) = U Y1 Y 1= Lo T PRSP ROPRRPIN
MpunoxeHue A (pekoMeHayemoe) dopma XXypHasia onpesesieHNss BaXHOCTU FpyHTa 3a cHeT

He3amep3Luen BoAbl 4eCOPOLNOHHBbIM METOA0M 1 NPOTOKO/1a UCTIbITAHUI.............. 7
MpunoxeHue b (pekomeHayemoe) MNpuHUMNMasibHas cxeMa yCTpoMCcTBa AN onpenenieHns BIaXHOCTU

doyHTa 3a cyHeT He3amep3Lueli BOAbl AEeCOPOLMOHHBIM METOAOM........ceereerieereeaeennes 9
MpunoxeHue B (pekomeHayemoe) MNMpuHLmMnManbHas cxema yCTporcTBa A/15 onpeaenieHns BNaxHOCTH

rpyHTa 3a cyeT Hesamep3Lueli BOAbl KOHTAKTHBIM METOLOM.......ccccueeeiieeaieeaiueesieeeanee 10



&/



MOCT P 59537—2021

HALMOHA/IbHBIAN CTAHOAPT POCCUNCKOW ®EAEPALINA

MPYHTbI
MeTo/ nabopaTopHOro onpeaesieHns BIAXXHOCTY 3a cUeT He3amep3lueli Boabl

Soils. Method for determination of unfrozen water content

Jata BBegeHna — 2021—09—01

1 O6nacTb NPUMEHEHUA

HacTosilmii cTaHOapT ycTaHaBNMBaeT NabopaTopHble MEeToAbl OnpefAesieHNss BfIAXHOCTM 3a cueT Hesa-
mepsweii Boael W,, TOHKOMOPUCTLIX CKa/lbHbIX FPYHTOB, AMCMEPCHOrO 3ano/iHUTeNs KPYMHOOG/IOMOYHBIX FPYH-
TOB. MECKOB Pa3HOW KPYMHOCTU U [MIMHUCTbIX TPYHTOB, B TOM 4MUC/ie 3aCOJIEHHbIX U C COfepXaHWeM opraHude-
CKOTo BelecTBa, a Takke TOPMOB MpU WX WCCMEAOBAaHUU MpPU CTPOUTE/IbLCTBE B paiioHax pacnpocTpaHeHus
MHOFO/IETHEMEP3/IbIX Y CE30HHO-MEP3/bIX FPYHTOB.

2 HopmaTtuBHbIe CCbIJIKU

B HacToswwem cTaHAapTe UCNO/Ib30BaHbl HOPMATUBHbIE CCbIJIKU Ha criefytolme cTaHAapTbl:

OCT 5180 NpyHTbI. MeToabl NabopaTOpPHOro onpeaenieHnsa PUsndecknx xapakTepmncTunk

FOCT 12071 I'pyHTbI. OT60pP, yNnakoBKa, TPaHCMOPTMPOBaHNe 1 XpaHeHre o6pa3LoB

FOCT 12536 [lpyHTbl. MeToabl flabopaTOpPHOro onpeaesieHns rpaHy/IOMEeTPUYECKOro (3epHOBOr0) M MuU-
KpoarperaTHoOro cocraea

FOCT 25100 IN'pyHTbI. Knaccudpukaums

OCT 30416 NpyHTbI. JTabopaTOpHble UCNbITaHUs. O6LMe NOMOXKEHNS

FOCT ISO/IEC 17025 O6uwue TpeboBaHUA K KOMMETEHTHOCTU WUCMbITATe/IbHbIX U Ka/IMOPOBOYHbLIX 1abo-
paTtopui

MpumeuaHrne —  Tpu  MOMb30BaHWM  HACTOSIUMM  CTaHAApPTOM  Lefiecoo6pasHo  MpoBepuTb  [AeiCTBME  CCblIOY-
HbIX CTaHAApPTOB B  MH(OPMALMOHHOW cucTeme O6LIEro MOMb30BaHWsE — Ha oOguuuaibHOM calite deaepasibHOrO  areHT-
cTBa MO TEXHWYECKOMY PEeryMpoBaHui0O UM  METPOSIOrMM B CeTM WHTEpHeT WM MO  €XerofgHoMy MWHM(OPMAaLMOHHOMY —YKasa-
Teno «HaumoHasibHble CTaHAAPTbl», KOTOPbIA OMy6MVMKOBaH MO COCTOSHWIO Ha 1 siHBapsl Tekyllero roga, W Mo  BbiNyckam
€KEeMeCAYHOro  MHGOPMALUMOHHOIO  yKasaTens «HauuoHasibHble CTaHAApTbl» 33  Tekywuii rod. ECAM  3aMeHeH  CCbINIOYHbI
CTaHAapT, Ha KOTOpbIA [JaHa HeAaTMPOBAHHAasi CCbIKA, TO  PEKOMeHAyeTCA  WCMo/b30BaTb  AElCTBYIOLWYHO BEpPCUio  3TOro
cTaHAapTa C Y4YeTOM BCEX BHECEHHbIX B [aHHYH) BEpPCUMIO W3MEHeHW. EcnvM  3aMeHeH CCbIIOYHbIA  CTaHAapT, Ha KOTOpbIii
JaHa [aTMpoBaHHas CCbIIKa, TO PEKOMEHAYETCS WCMO/b30BaTb BEPCUMIO 3TOr0 CTaHZapTa C  yKasaHHbIM  Bbllle [OAOM  YT-
BepxaeHus  (MpuHATus). Ecnn nocne  yTBEPXAEHUS  HACTOSLIEro CTaHZapTa B CCbUIOYHbIA  CTaHO4ApPT, Ha KOTOpbIi  AaHa
JaTVpoBaHHasi CCblKa, BHECEHO W3MEHeHWe, 3aTparuBalollee MOJIOKEHVE, HA KOTOpPOe [JaHa CCblika, TO 3TO  MOJIOXEHUe
pekOMeHAyeTCs NpPUMeHsTb 6e3  ydyeTa [aHHOTO W3MeHeHus. ECAM  CCbIIOYHBLIA  CTaHAApT OTMEHeH 6e3 3ameHbl, TO MOJOo-

EHWE. B KOTOPOM fAiaHa CCbl/iKa Ha HEro, PEKOMEHYETCSA NPUMEHSTb B YAaCTU, HE 3aTparnBaloLLei 3Ty CCblKy.

3 TepMUHBbI N onpeaeneHnsa

8 HacToslleM CcTaHgapTe MNpUMeHeHbl TepMuHbl Mo TOCT 25100. FOCT 30416, a Takke CcreayloLlmit
TEPMWUH C COOTBETCTBYIOLLNM OnpeaesieHNeMm:

M3paHne ocuumansbHoe
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3.1 B/IXHOCTb PyHTa 3a cueT Hesameps3ileil Boabl IV,,: OTHOWeHWe Maccbl BOAbl, Haxogsleics B
MEpP3/10M FPYHTE B XMAKOM arperaTtHOM COCTOSIHMU, K Macce CyXOro rpyHTa.

4 O6Lwme NosioXxeHus

4.1 HacTtoswwii ctaHgapT ycTaHaBnuBaeT TpeboBaHMA K MeTogam n1abopaTopHOro onpeaeseHnsa BAax-
HOCTM FPYHTOB 3a CYeT He3amep3Luei sogpl [V,

4.2 O6Lwme TpeboBaHUs K N1abopaTopHbIM UCTbITAHMUAM FPYHTOB, 060pyA0BaHNIO U Npubopam, nadopa-
TOPHbIM MOMELLEHUSM, a TakKe Cocob6bl N3roToBieHNs o6pasyoB npmBedeHbl B FTOCT 30416.

4.3 Cnoco6bl 0T60pa MOHO/IMTOB MEP3/10r0 rPyHTa ¥ NOAroTOBKM 06pasL0oB A1 NCMNbITaHW AO/MKHbI 06e-
CnevnTb COXpaHeHWe UX CTPYKTYpPbl, BJI&XHOCTWU W MNOTHOCTM B cootBetctBun c¢ [OCT 12071 n FOCT 30416.
JonyckaeTcsi 0T6OP MOHOMNTOB FPYHTOB B T&/IOM COCTOSAHUM C COXPaHEHNEM UX O6LLEelr BNaXHOCTN.

4.4 [na vcnbiTyeMbIX TPYHTOB [0/DKHbI ObITb OnpeAeneHsbl criefyolme pusnyeckme XxapakTepucTnku:
CyMMapHas BJ1&XHOCTb, M/IOTHOCTb, MJIOTHOCTb YacTul, BJIAXHOCTb Ha rpaHuLEe TeKy4yecTU U pacKaTblBaHWUA
no FOCT 5180, rpaHy/noMeTpuyeckuin coctaB rpyHToB no FOCT 12536, a Takke AO/HKHbl ObiTb BbIYMC/IEHbI
KO3hhNLMEHT NOPUCTOCTU, YMUC/O NIACTUYHOCTU N NOKa3aTesib TeKyvecTn B cooTBeTcTBUM ¢ FTOCT 25100.

4.5 B npouecce UcnbITaHU FPYHTOB BeAyT XypHan no dopme, NpUBEeeHHON B MPUNoXeHUn A.

4.6 MpOTOKON UCNbITaHUA COCTaBNsieTcA B cooTBeTCcTBMU C TpeboBaHmaAmu FOCT ISO/IEC 17025 un
BK/1IOYaAET B cebs:

- uaeHTudukauymio obpasua (Hanpumep, HOMepP MUCMbITaHWSA, HOMepP BbIpaboTKX, HOMep Mpobbl, rNy6uHY
oT6opa, HOMeP UHXEHEPHO-Te0I0rMYEeCKOro a/ieMeHTa Npu HaIMuum U T. 11.);

- COCTOSIHME IPpyHTa (HeHapyLLIEHHOrO UV HApYLLEHHOIO C/TIOXEHUS);

- Maccy obpasua;

- hM3nYecKne XxapakTepUCTUKN FPYHTA;

- pexum ucnblTaHUs;

- YMC/I0BOE 3HaYEHMNE MoTyHYeHHbIX Pe3y/ibTaToB.

B npoTokosie mucnbITaHUA NpU HEO6XOAMMOCTM OTMEeYaloT XapakKTepHble OCO6eHHOCTU (TekCcTypa, C/ou-
CTOCTb. Ha/I4Me BKIKOYEHWIA U T. 1.).

5 [lecopOLUMOHHbIN MeToq,

5.1 CyuwHocTb MeToga

5.1.1 VicnbiTaHns NpoBOAAT ANA onpefenieHns BMaXHOCTU FpyHTa 3a cueT Hesamepsiweil soabl W, Ha
obpasuyax B Ta/lOM COCTOSSHAM C COXPaHeHWEM ero MpUPOAHON BI&XHOCTU, €CNU WHOEe He npesycMOTPeHOo
NporpamMmmoii ncnbITaHUiA.

51.2 MeToZ onpeAeneHns BIXHOCTW FPyHTa 3a cHeT HesaMep3leil Bogbl IV*. ocHOBaH Ha nepexoge ot
3KCNEPUMEHTA/ILHO MOJTYYEHHOW NpY NOMIOXUTENBLHOW TeMnepatype M3oTepMbl Aecopounn BOAbl U3 TPYHTa B yC-
NOBUAX KOHTaKTa C MOHWXEHHOW BMaXHOCTbIO BO34yXa Haj BOAHbLIM PAacTBOPOM 3/1EKTPOSIMTA K BI&XKHOCTU TPYH-
Ta 3a cuyeT He3aMep3LUeil BoAbl NPU OTpULaTENbHOM TeMnepaTtype WNQ(T) nyTem NCrosib3oBaHnAa Tabnnubl 1.

Tabnvua 1 — CooTHOLWeHNe Mexay KOHLUeHTpauwvern BogHoro pacteopa NaCl n mogesimpyemori otTpuuatesibHoM Tem-
neparypoii T, npu Temneparype 25 *C

7,.'C KoHueHTpauusa NaCl. r conn/100 r Boabl TM.*C KoHueHTpaumsa NaCl. r conH/lOO t «oabl
-0.1 0,15 -0.8 1.21

-0.2 0.30 -0.9 1.36

-0.3 0,45 -1 1.52

-0.4 0.61 -15 2.27

-0.5 0,76 -2.0 3.03

-0.6 0.91 -2.5 3.79

-0.7 1.06 -3.0 4.55
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OkoHYaHue Tabnuupbl 1

Ty C KoHueHTpaunsa NaCt r consa/i00 r Bogbl T, 'C KoHueHTpauusa NaCl. r conuOO r Bogbl
-35 6.54 -5.5 16.90
-4.0 10.28 -6.0 18.31
-4.5 13.13 -7.0 20.81
-5.0 15.49 -9.0* 24.81

MpumMeyaHvie — [N NoNyYeHUsi BNaXHOCTM rPyHTa 3a CUET He3amepaLleil BoAbl Npu TeMrepaType Hike
-9 *C peKoMeH/yeTCsi UCMO/b30BaTb KOHTaKTHbIN MeTog,

5.1.3 VcnblTaHusi NpoBOAAT Ha o6pasuax NPUPOAHOro rpyHTa HeHapYLIEeHHOro C/IOXEeHWUs1 C eCTECTBEH-
HO BNaXHOCTBIO W MIOTHOCTBIO WM HA UCKYCCTBEHHO MPUrOTOB/IEHHbIX 06pasuax C 3afaHHbIMU M/IOTHOCTbIO
N B/TQXXHOCTbLIO, 3HAYEHNSI KOTOPbIX YCTaHOB/IEHbI B MPOrpaMMe UCTbITaHWiA.

5.2 O6opygoBaHue v npubopbl

5.2.1 B cocTaB 060pyfoBaHus BXOOAT:

* TepMocTaT BO34YLIHbIN;

* KOHTeliHep (WM 3KCUKATOP) C BHYTPEHHEW MnaBHOI BeHTUNAuMelr 6e3 TypOyneHTHOCTU U YCTPONCTBOM
ON1A NepemellnBaHns pacTeopa 6e3 ero pasbpbi3rnBaHns (HanpumMep, MarHMTHas MeLlaska);

* BECbl aHa/INTUYECKUE;

* 6lOKCbI AN 06pa3LoB;

- WKad CYLWNSIbHbIN;

* KOHOYKTOMETP.

522 MpuHUMNManbHas cxema yCTpoWCcTBa A5 onpefesieHns B/IaXKHOCTU (pyHTa 3a cueT He3amep3Lueit
BO/bl NpMBefieHa B NpuioxeHuun b.

5.3 TlMoparotoBka 06pasyoB rpyHTa K UCMbITaHUIO

531 O6pasLbl Tasloro rpyHTa HeHapyLeHHOro CNOXEHWUS C MPUPOAHON BNAXHOCTbIO M M/IOTHOCTbIO
Bbipe3aldT M3 TeX MeCT MOHOMUTA, KOTopble SBAAKTCSA BU3Ya/IbHO CPeAHUMM MO KOMIMOHEHTHOMY COCTaBy U
cTpoeHuto. [1ns oT6opa 06pasuoB M3 Mep3/0oro hyHTa ero npeaBapuTesibHO, HE MeHee YeM 3a CyTKu, oTTau-
BatoT. PekoMeHAyeMblii 06beM o6pasua rpyHTa okoso 10 cm3, a pasmepbl Gokca — 10 * 50 mm. rae 50 mm —
anamvetp.

5.3.2 Mpwn mn3rotoBsieHU 06pasyoB PyHTaA HAPYLUEHHOrO C/IOXEHUA (PYHT HYXHOro oobema (cm. 5.3.1)
pasmeLlatoT B 610KCe YKasaHHOro pasmepa, paspaBHuBasi, HO He YN/I0THAS.

5.3.3 Mepen nsrotoBneHvem 06pa3yoB (PyHTa GHOKCbI HYMEPYHOT M B3BELUMBAKOT C MOrPeLHOCTbIO He
6onee 0.01r.

5.3.4 Bpems xpaHeHus o6pa3LoB — He 6onee 5 cyT.

5.4 TpoBefeHue ucnbiTaHUA

5.4.1 TpoBoAAT crnefyrowme NoAroToBUTE IbHbIE ONepaLun:

* MOAroTOBAAKT B KayecTBe 3Ta/loHa BOAHbLIA PacTBOP 3/1EKTPONUTA HY)XXHOWM KOHLEHTpauMm B COOTBET-
CcTBUU C Tabnunuen 1;

e pacTBop anekTponuta 7 (pucyHok B.1 npunoxeHuss B) HanMBalOT Ha AHO KOHTeliHepa B PEKOMEHAY-
eMOM Oob6bemMe TaK. YTOObl ero KOHLEeHTpauusi CyLWeCTBEHHO He CHMXalacb npu copbuun napoB BOAbl U3 06-
pa3uoB dyHTa. Takoe ycrioBue cob6a0faeTcs, ecnim Ha Kaxabli nud pactBopa 6ygeT npuxogutbcsa He 6onee
0,01 n ot 'J1 o6uiero o6bema BoAbl B 06pasLax.

MpumeuaHne —  [loMycKaeTcsi  HEBbLINOJSIHEHWE  3TOr0  YC/IOBWSl, HO  TOrAa  3afaHHasl  KOHLUEHTpauusi  3Tas/IoHHOro
pacTBopa, KOHTPO/MpYeMasi, HanpuMmep, KOHAYKTOMETPOM. [0 3aBeplleHuWsi onbiTa [O/kHa ObiTb  BOCCTAHOB/IEHA  MyTeMm
[06aBneHysi B PacTBOP HYXHOTO KOMMYeCcTBa COMM WM y4yTeHa NyTeM KOPPEeKTUPOBKM COOTBeTCTBYlOLWel Temnepatypbl I,
no Ta6nuue 1. ecnm  3TO  fonyckaeTcsi MPOrpaMMoil  WcMbiTaHuii. [locne  KOPPeKTMPOBKM  KOHLEHTpauuy pacteopa  OfbIT
[oKeH 6bITb NPOAOIKEH A0 AOCTUXEHMsI MOCTOSIHHOM Macchl Glokca ¢ 06pa3LoM rpyHTa.
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5.4.2 MeTop onpefeneHns BNAXHOCTW FpyHTa 3a cyeT He3amep3lleli BoAbl NPy OAHOM oTpuuaTesibHOWN
Temneparype:

* BK/IIOYAlOT TepMoCTaT C 3Ta/IOHHbIM PacTBOPOM Ha PeKOMeHAOBaHHyto TemnepaTtypy 25 3C € TOYHO-
CTbio £ 1 *C:

- OloKCbl C o6pa3uamMn rpyHTOB npeaBapuTesisbHO {U fasiee) B3BeWMBAOT C TOYHOCTbIO A0 0.01 r. pe3ysb-
TaTbl 3aMUCbIBAlOT B XypHaUT,

- GHOKCbl 6€3 Kpbillek ¢ o6pasuamMu ycTaHaBNMBalOT Ha peweTky 4 (pucyHok B.1 npunoxeHus B) KOHTe-
Hepa (KosiMyecTBO 06pas3LoB MNPU OAHOBPEMEHHOM MWCMbITAHUN ONpefesiieTcs BbINOJIHEHVEM BbllleyKa3aHHO-
ro ycsioBusi No 06 bemy 3Ta/IOHHOroO pacTBopa):

- 3aKpbIBAlOT KPbIWKY KOHTeliHepa 2 (pucyHok B.1 npunoxeHus B), BKAOYAOT BEHTUIATOP U YCTPOMCTBO
nepemeLumBaHus pacteopa 3 (pycyHok b.1 npunoxenus B);

- B3BeluMBaHWe O6loKcoe C ob6pasuamMy PeKoOMeHAYyeTCs OCYLEeCTB/IATbE B HavaslbHbI nepuog UCnbITaHUS
yepe3 3 CyT O/19 MecyaHbIX N CynecyaHbIX FPYHTOB U 4epe3 7 CyT ANSA CYI/IMHKOB U [/IMH, a B 3aBepluarowmi
nepvog — oAuH pa3 B CYTKU;

- pe3y/nbTaTbl B3BELWMBAHNA 3aHOCAT B Tabnuuy A.2 npunoxeHns A (nepsbliii aTan);

- OnbIT 3aBeplUlaeTCA Ha MOMEHT [OCTUXEHUS YCNOBHOW cTabunusauuu Beca 6tokca C¢ o6pasLom, Korga
ero n3MeHeHue B TeveHue 12 4 He npeBblwaeTt 0.01 r;

- [Jdanee npoBepslOT COOTBETCTBME 3a[aHHOM KOHLEHTpauun 3Ta/IOHHOro pacTBopa (hakTUYecKoMy 3Ha-
YEHWIO C NOMOLLbIO KOHAYKTOMETPa UNn ApYrnM cTaHA4apTHbIM CocobomMm;

- TOYHOCTb OnpefesieHUs KOHLEHTpauMn pacTBopa [0/hKHA ObITb HE HMXEe TOYHOCTWU 3af4aHusa oTpuua-
TeNbHOV TemnepaTtypbl o Tabnuue 1. T. e. He xXyxe 0,01;

- paBHOBECHas BaXHOCTb 06pa3UOB rPyHTa COOTBETCTBYET BJ/I@XHOCTU 3a CyeT He3amep3lel BoAbl B
Mep3/ioM TpyHTe npu Temnepatype, MNOATBEPXAEHHON KOHTPO/IbHbIM W3MEpPEeHWEM 33[aHHOW KOHLEeHTpauumn
3Ta/IOHHOrO pacTBOpa, COOTBETCTBYIOLWEeN Tabnuue 1;

- ob6pasubl BbICyWMBAIOT B CYLIWBHOM LWKady, onpeaesisitoT Maccy Cyxoro rpyHTa W pacCyuTbiBaloT
B/I@XHOCTb, KOTOpas COOTBETCTBYET BJI&XHOCTM FpyHTa 3a CYEeT Helsamep3lleil BOAbl MpW 3afaHHOW Temnepa-
Type. pe3ynbTaTbl 3aHOCAT B Tabvuy A.1 npunoxeHus A (04HO 3HaYEHME).

[Ons nonyyeHus NOJSIHOM 3aBUCMMOCTW BJI&XXHOCTU 3a CYeT Helameps3lleli BOAbl B Auana3oHe oTpuLa-
TeNlbHbIX Temnepatyp o6pasubl Ha MepBOM 3Tare He BbICYLUMBAKOT, a OCTaB/IAT WX A0S 3KCNO3MUMU npu
cnegyoumx 60nee BbICOKMX KOHLEHTpauuax 3Ta/IOHHOro pacteopa. B aTom crnyyae nonHas cylwka obpasuos
BbINOJIHAETCA [MOC/e 3aBeplleHns Moc/iedHero atana 3KCno3vmumm, a Mmacca Cyxmx o6pasLoB MCNosb3yeTcs
017 pacyeToOB B/IXHOCTU 3a CYeT He3amepslleli BOoAbl NMPU BCeX paHee 33a4aHHbIX 3HAYeHUsAX OTpuuaTesibHOMN
Temneparypsbl.

5.4.3 MeToa onpefeneHns N3MEHEHUS B/I&XXHOCTU FPyHTa 3a cuyeT Heldameps3lleid BoAbl B AnanasoHe
oTpuuaTtesibHbIX TemnepaTyp:

- nocne 3aBepLleHUs NepBOW CTYMNeHU 3KCMo3uuMn o6pasuoB rPyHTa Haf 3Ta/IOHHbIM PacTBOPOM U OUK-
cauum ux Maccbl B XypHasie (CcM. Tabnuuy A.2 npuiioxeHnsa A) HaumHaeTcs BTopas CTyMNeHb 3KCrnosvuum 3a
CyeT MNOBbIWEHNA KOHUEHTpauun 3TaJIOHHOrO pacTBOpa 40 COOTBETCTBMS CleAyloweil ToYkM Mo oTpuuartesib-
HOW TemnepaType, UCNoMb3ys AaHHble Tabanubl 1;

- pekoMeHAyeTcsA B3BellMBaTb 06pas3Lbl rPyHTOB CO BTOPOro atana onbiTa O4nH pa3 B CYTKW;

- BTOpOI 3Tan 3akaHUMBaeTCA B MOMEHT CcTabumnmsaumm Beca 06pa3uoB FPyHTOB MpU COXpaHeHWUW 3ajaH-
HOP KOHLUEHTpaLUun 3Ta/IOHHOIo pacTBoOpa 3/1EKTPO/INTA, KOTOpast KOHTPO/IMPYETCA KOHAYKTOMETPOM;

- pesynbTaTbl B3BELUMBAHUSA 3aHOCAT B Tabsmuy A.2 NpunoxeHus A:

- BCe rocsiegylowme artanbl 3KCNO3vuMm 06pasuoB FPYHTOB Ha 3Ta/IOHHbIMW pacTBOpamMu BbINOJIHAOT
aHasI0rMYyHO BTOPOI CTYNEHW C yYeTOM CTYMNeHYaToro noBbIWEHNS KOHLEHTPaL M1 3Ta/IOHHOro pacTeBopa;

- C MOMeHTa 3aBeplleHnNs 3ak/loUuMTesIbHOM CTYMeHU MUCMbITaHnsa ob6pasubl B3BELWMBAKOT U yCTaHaBNUBa-
10T B CYLUW/IbHBIN WKad A5 onpeAeseHns MacCbl CyXOro rpyHra.

5.5 O6paboTka pe3ynbTaToB

5.5.1 Macca cyxux o6pasLoB MO3BOJISET paccumTaTb WX PAaBHOBECHYIO BXHOCTb Ha KaXAol CTyneHu
onbiTa W. COOTBETCTBEHHO, B WTOre MOJIyYUTb W3MEHeHVEe BJIQXKHOCTM TPYHTOB 3a cueT He3amep3lleil Bogbl OT
oTpuuaTesibHOM TemnepaTypbl, KOTOPOe 3aHOCAT B Tab/auly W WCMNOMb3yHT MNPy MOCTPOEHUU rpadomka (Peko-
MeHAyeMble (POPMbI NPUBEAEHbI B NPUMIOXEHUN A).

55.2 [na Kaxgoro Buga rpyHTa pekoMeHZyeTcsl MPOBECTM UCMbITaHWE He MeHee YeM C ABYXKPaTHOI
NOBTOPHOCTbLIO.



FOCT P 59537—2021
6 KOHTakTHbI MeTog,

6.1 CylHOCTb MeToAa

6.1.1 NcnbiTaHns NpoBOAAT ANA OnpefesieHnst BIAXHOCTM FpyHTa 3a cyeT Helamep3lei BoAbl WW Ha
obpasuax BO34yLLHO-CYXOro rpyHTa.
6.1.2 MeTopa onpeaenenHns W* ocHoBaH Ha nNpuHUMNE TEPMOAVHAMMUYECKOTO PaBHOBECUSA MeXay /1bOoM,

napoMm u He3amep3lleli BOAOW B 06pa3ue Mep3/ioro rpyHTa, HaxoAswerocs npu 3ajaHHoli oTpuuaTenbHOM
Temnepartype.

6.1.3 CylHOCTb MeToAa 3ak/loyaeTcs B HaCbILEHNM BO3AYLUHO-CYXOro rpyHTa BOAONM NPWU ero KoHTakTe
CO NbAOM Npu 3a4aHHOl OTpULAaTeIbHOM Temnepartype.

6.1.4 [na ogHoro obpasua rpyHTa NpoBOAAT ABa NapasinenibHbIX onpefeneHus.

6.1.5 OnpepeneHne BNAXHOCTU FPyHTa 3a CYeT Hedamep3lueli BOAbl KOHTaKTHbIM METOAO0M AOoMnycKaeTcs
NpoBOAUTL ANS /06bIX pPa3sHOBUAHOCTel rPyHTOB, Kpome 3aTtopdioBaHHbIX M TopdhoB, B Anana3oHe Temnepa*
Typ oT MmuHyc 0.5 'C go muHyc 40 °C.

6.2 O6opygoBaHve 1 NpnéopbI

6.2.1 B cocTtaB 060pyf0BaHns BXOOMUT:

* Kamepa MopOo3u/bHas;

- TepMocCTaT B MOPO3U/IbHOM KaMepe (pekoMeHayeTcs);

- TpadhapeT C MPSIMOYrosibHOM SYeliKoi TOMWKUHOW OT 4 Ao 6 MM M pasmepamn He meHee 30 * 40 MM B
O/IMHY N WAPUHY AN NOArOTOBKM 06pasyoB rpyHTa M fibaa nvbo ¢ Kpyrnion sadeilikon anametpom (50110) mm
TONAWMHONM OT 4 A0 6 MM;

- BECbI C TOYHOCTbLIO B3BewvBaHuaA 10,01 r.

- 6lOKCbI ANA 06pasLoB;

- WwKadgy CyLWNNbHbIN;

- YCTPOWCTBO A1 U3MEePEHNS TeMnepaTypbl;

- Wwnartesib UKW HOXe NJIOCKUM fiIe3BUEM;

- KOHTelHep TeN/ION30NALNOHHbIN.

6.2.2 MpUHUMNManbHbie CXeMbl YCTPOWCTBa AN ONpeAeneHns BIaXHOCTM FpyHTa 3a cyeT Hesamep3Luei
BOAbI NpUBEAEHbI B NPUIOXeHUN B.

6.3 NoarotoBka 06pa3LoB rpyHTa K UCNbITAHUIO

6.3.1 O6pasubl Mep3/10ro rpyHTa npegBapuTesibHO OTTanBaloT, TWaTe/IbHO NepemMellnBatoT A0 nosy4er
HUA OOHOPOAHONW KOHCUCTeHUMn. [nA noAroToBKM 06pasLoB pPeKkoMeHAYyeTCs WCMOb30BaTb FPYHT C BJIaXHO-
CTbIO MeXAY HWKHMM 1 BEPXHUM NpejenamMmn naacTUYHoOCTU.

6.3.2 FpyHTOBYIO NacTy 3aknafbiBaloT B TpadapeT Takum 06pa3om, YTo6bl 06pasel, NOSTHOCTbIO 3anor-
HWN oTBepcTMe B Tpadhapete. C nomowpbio Tpadapeta OPMUPYHOT TPYHTOBblE MNACTUHbLI. OCHOBHbIE MO-
BEPXHOCTW TPYHTOBbIX MNAACTUH TWATE/IbHO 3ar/aXxuBaloT LnaTtesieM WM HOXOM C TMJIOCKMM Jf1e3BMEM Takum
o6pa3oM, 4YTOOblI MOBEPXHOCTb MJIACTUH Haxogwsacb BpPOBEHb C MOBEPXHOCTbIKO TpadhapeTta, 6blia rnagkoi,
He MMesia pakoBMH U HEPOBHOCTE.

6.3.3 TpadhapeT C rpyHTOBbIMU NSIACTUHAMW BbIKN3AbIBalOT HA POBHYH MOBEPXHOCTb, FAe Npu KOMHaT-
HOW Temnepatype MOACYLUMBAOT A0 BO3A4YLIHO-CYXOrO COCTOAHUSA. Ecnm npu BbICYWUMBaHUU TPYHT TepsieT
CBSI3HOCTb, A0MNyCKaeTCca NPOBOAUTL UCMbITaHME AN FPyHTa B NOPOLLUKOO6pa3Hoii hopme.

6.3.4 C npumeHeHneM TpadpapeToB roToBAT NMACTUHbI NibAa U3 AUCTUNNIMPOBaHHOM BoAbl. [TOBEpXHOCTb
NOArOTOBJ/IEHHbIX NeAsAHbIX MAacTVH AO0/DKHa ObiTb POBHOM M o6ecneynBaTb MJIOTHBIA KOHTakT C TPYHTOM BO
BpeMsS MCMbITaHUs. [OMNYyCKaeTCs W3roTOB/IEHUE JflefAHbIX MAacTUH APYrMX FeoMeTpUYeckux napameTpoB [Ha-
npumep. Kpyrnow goopmbl gnametpom (50110) mm].

6.3.5 Mpy Heo6XO0AMMOCTM KOHTPOASA 3a cTabunmsauvein maccbl o6pasua B Mpouecce UCMbITaHUs uc-
Nosib3ytT 6HOKCbI, TPYHTOBbIE U flefsHble MIAcTUMHbI KPYr/ion opmbl. Mexay rpyHTOBOW NiacTMHOW U Bepx-
Helli nepsiHOM NMacTUHOM MOMeLaloT TKaHeBYHD MaponpoHULaeMyt0 MeM6paHy W3 CUHTETUYEeCKOro matepua-
na. KOTopbIii He BMUTbIBAET BOAY.

6.3.6 Mepepn c6opKoi nn pasgenkoii o6pasLoB rPyHThl, flefsHble NAaCTUHbLI, TeMNepaTypHble gaTunkun
MU MCnosib3yeMble MNPUCMOCOGMEHNS BbIAEPXMBAKOT He MeHee 4 4 npu TemnepaType Huxe TemrepaTtypbl Uc-
NbITaHNS.
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6.4 TlpoBefeHUe NCMbITaHUA

6.4.1 C6opkKy 06pa3uoB NpoBOAAT Npu 60/1ee HU3KOM TemnepaTtype, YeM TemnepaTtypa UcnbiTaHus. Pas*
HUUa TemMnepaTyp O0/DKHa COCTaBNATb He MeHee 5 'C.
6.4.2 CobupatoT obpasel, U3 rpyHTOBbIX N NlefaHbIX NAACTUH MO CXeme, NPUBEAEHHOM B MPUIOXKEHUN

8. Mpu c6opke 06pasLoB HEO6XOAMMO MWHVMMU3MPOBaTbL TensioBoe B/VAHWE onepaTopa Ha o6pasubl (Hanpu*
Mep. C MOMOLLbIO OXTAXAEHHBLIX MEPUATOK).

6.4.3 CobpaHHbIN 06pasel, U3 NAacTUH NPAMOYro/ibHOM (OOPMbl U30ANPYHOT MOANSTUMEHOM, AN1s npe*
[0TBpaLleHns ncrnapeHus obpasew, MapKuUpytoT.
6.4.4 Mpwn cbopke 06pasyoB rpyHTa OMNyCKaeTCcA UCMONb30BaTb MeTasiimyeckmue OHKCbl. [nameTp ne*

OAHOW NNacTuHbI AO/DKeH ObITb TakMMm, 4TOObI neasHasd nnacTvHa cBo6oAHO BXxoawmna B 6GloKc. OAHy niacTuHy
KNagyT Ha OHO OX/1axAeHHOro Okkca. 3aTeM Ha Hee MNoMeLlaroT C/I0 HECBA3HOIO TPyHTa WM FPYHTOBYHO Jsina*
CTUHY (macca Haseckn OT 10 go 20 r), pa3paBHMBAOT N CBEPXY Ha TPYHT KAadyT BTOPYHO JlefiiHyO0 NNacTuHY,
3aKpbIBalOT KPbILLKON, 06paseL, MapK1pyHoT.

6.4.5 [Ons pononHUTeNbLHOW TemnepaTypHOl cTabunmsaumm UCnbITyeMbIX 06pa3uoB pekoMeHAyeTcs
npUMeHeHVe Ten/10U30MASAUNOHHBIX KOHTEMHEepOB WM TepMocTata B MOPO3W/IbHOW kamepe. Psgom c o6pasua*
MV MOMeLLaloT KOHTPOJ/IbHbIN TEPMOMETP Ha paccTosHuM He 6onee 5 cM, B MOPO3W/bHOM Kamepe WM Tepmo-
cTate MOPO3W/bHOW KaMepbl YycCTaHaB/MBalOT 3a[aHHYyl0 Temnepatypy WCMbITaHUsA, 3anucbiBaloT MoKasaHus
TeMrnepaTtypbl He pexe ABYX pa3 B AeHb. TOUYHOCTb MOAJEPXaHWS U U3MepeHWUs TemnepaTtypbl B KOHTelHepe C
obpasuyamu coctaBnsetr 0.1 °C. O6pasubl C TemnepaTtypHbIM AaTuUMKOM MNOMELLAT BHYTPb KOHTeWHepa. Tem-
nepatypy B MOPO3W/bLHOW kamepe WX TepmocTare MOPO3W/IbHOW KaMepbl MOBbIWAT [0 3afaHHol Temnepa-
Typbl UCNbITaHNSA IM60 MNepeHoCcAT o6pasubl B TEen/IOM30/SAUMOHHOM KOHTelHepe B Ty MOPO3W/IbHYIO Kamepy,
B KOTOPOW NpeaBapuTesibHO yCTaHOB/IEHA HEO6X04MMas TemnepaTypa.

6.4.6 Bpemsa skcnosvuum o6pas3uoB Npu 3a4aHHOW TemnepaType UCMNbITaHWA COCTaB/IseT He MeHee 5
CYT 419 NecYaHbIX TPYHTOB U He MeHee 7 CYT OJ15 [IMHUCTbIX TPYHTOB.
6.4.7 JonyckaeTcs 3aBepllaTb 3KCMO3ULMIO 06pasuoB paHee YCTaHOB/IEHHOrO Cpoka MNpu YC0BUK

OOCTUXeHUs 06pasuom Kputepus crabunusauuun. Kputepuem crabunivsauun sBfseTcs  U3MeHeHWe Macchbl
OGlOKCa C TPYHTOM UM HWXHel nefsiHo nnactuHo He 6osiee 0.02 1 3a 24 4. 15 KOHTPONSA AOCTMXKEHUSA CTa-
6unnsaumm Maccbl ob6pasua npoBOAAT B3BelVBaHWe 06pas3uoB B MOPO3WILHOM Kamepe OAWH pa3 B CYTKM
npu TemnepaTtype HWXe TemnepaTypbl UCMNbITaHWA. [NA 3TOro Ten/ou3OoNAUMOHHBLIN KOHTeilHep C obpasuamu
NEepeHoCAT B Ty MOPO3W/bHYIO Kamepy, B KOTOPOI YCTaHOBJIEHbl BecCbl. [1pn B3BelwWMBaHUM M3 GloKca y[anstoT
BEPXHIOO /lefAHYI0 MMAaCTUHY, MOcne B3BelVBaHUSA ee KnagyT o6paTHO B OGHOKC. TEeMIOU30MALMOHHbLIA KOHTeM-
Hep c o6pasLamu BO3BpaLlaloT B MOPO3U/IbHYIO KaMepy C 3afaHHOl TemnepaTypoli cnbITaHUs.

6.4.8 Mocre 3aBepLUeHNs 3KCNO3WUMM B MOPO3W/ILHOV KaMepe yCTaHaB/MBaloT TeMnepartypy He meHee
yeM Ha 5 °C Hwxe TemnepaTypbl UCNbITaHUSA W pasfenbiBaloT ob6pasubl. TPYHTOBblE MAACTUHbI OTAENSAT OT
neAsHbIX, NPU HJTUYUU KPUCTaUT/10B JfibAAa Ha MOBEPXHOCTU NNACTUHBI UX CUMLLAIOT OX/TaXKAEeHHBbIM HOXOM.

6.4.9 [nsa onpefgeneHnsa BNaXHOCTU 3a CYET He3aMep3lleil BOAbl ONpPefenstoT B/IaXKHOCTb FPyHTa B CO-
otBeTcTBUM ¢ FTOCT 5180 BbicylunBaHveM npu Temnepartype 105 'C 0 NOCTOSHHOM Macchbl.

6.5 O6paboTka pe3ynbTatosB

6.5.1 BnaxXHOCTb rpyHTa 3a cHeT Heaamep3Lweii BoAbl. %. BbIYUCAAKOT MO oopmMmyse
=(m,/rn_ )= 100, 1)

roe T, — macca BoAbl, UcnapuBLelica Npu cylike o6pasua, T;
T, — Macca Cyxoro rpyHTa, r.

BbluncnaoT cpefHee 3Ha4YeHre B/IaXXHOCTU FpyHTa 3a cyeT Hesamepsmeﬁ BOAbI.

6.5.2 PacxoxgeHve BO BaXHOCTM IpyHTa 3a CYeT He3amep3llel BoAbl B NapasiesibHbIX OnpeAesieHnsax
He J0/DKHO npeBbiwaTth 10 % OT N3MepeHHO’ BENNYNHBI.
6.5.3 Mpwu onpegeneHnn BQXHOCTW TPyHTa 3a CYET Hedamepslleli BoAbl NPU HECKONBbKUX 3HaYeHUAX

oTpuuaTesibHbIX TemnepaTyp [AaHHble 3aHocAT B Tabnuuy A.3. dopma KOTOpOW MpuBeAeHa B NPUIOXKeHUN A.
CTPOAT rpadmk 3aBMCUMOCTM BNAXHOCTU 3a CYeT Hedamep3lliel BOAbl OT TemnepaTypbl (pucyHok A. 1 npwuno-
XeHus A).
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MpunoxeHne A
(pekomeHayemoe)

dopma XypHasia onpeaeneHunsi BakHOCTU rpyHTa 3a cUeT Hesamep3Luei Boapl
[ecop6LUMOHHBIM METOAOM U MPOTOKO/A UCTIbITAHWA

OpraHusauus

YKypHas onpegeneHnst BNaXHOCTU rpyHTa 3a cUeT He3amep3Lueli BoAbl AeCOPOLUMOHHbLIM METOLOM

O6BEKT (NMYHKT)

CoopyxeHue

CkBaxuHa (wypd) Nel(ny6uHa ot6opa obpasua, m

JlabopaTopHbIi HOMep KepHa

HavmeHoBaHwue rpyHTa
MapameTpbl 06pa3ua: Homep obpasua:ucxodHble: Macca obpasua, ©
MNOTHOCTb rPyHTAa, r/cM3 BNaXHOCTb FPYHTa, 4. €

TemMnepaTypa UcnbITaHnn*C

[Jarta Hayana ucnbiTaHui

YcTpoiicTtBo, Tun. Ne

MpOTOKON UCMbITaHW

Ta6nuua A.1 — Pe3ynbTaTbl OnpeAenieHyst BAXKHOCTY FPyHTAa 3a CUeT Hesamep3Lieil Bogbl

-r.c

O6pasel 1 O6pasew, 2 CpefHee 3HayeHne

oT.*C 0

PucyHok A.1 — Npadhvk 3aBMCMMOCTUN BNI&XKHOCTY FPyHTa 3a CHeT He3amep3Lueli BoAbl OT Temnepartypsbl (-7. *C). %
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Tabnuua A.2 — XXypHan peructpaumm n3ameHeHUsi MacCbl 06pasLOB rPYHTOB MpY 3KCMO3ULUN HBA, 3Ta/IOHHbIM 30-

AWM pacTBOPOM 3/1eKTpO/nTa

Jata OpOHS, Y

Homep
6rokca.
macca, r

Macca 6okca
c obpaTtHoMm.T

Macca

obpatHa, r

BnaxHocTb
obpartHa.

4.0 (%)

Temnepatypa

no Tabnuue
51.-T'C

Bpemsi fOCTMXEHUS
paBHOBECHOW
B/T@XXHOCTU, CYT

- YO

-T/Cc

Ta6nvua A.3— XypHas onpefeneHuns BNaXXHOCTU FPyHTa 3aCHET He3amep3LUell BOAbl KOHTAKTHbIM METOLO0M

PuricyHok A.2 — 'padivk U3MEHEHWs B/IAXHOCTY rpyHTa IV Haf, pacTBOPOM 3/1EKTPO/IUTA OT BPEMEHW SKCMO3ULUN T

PykoBoguTtens

VcnonHutens,

(gomkHocTb. PNO. noagnnck)

(ponxHocTb. PNO. noanuck)

Ne cka. Macca 6tokca
r. M
ny6uHa oTbopa, bl Homep Macca acca 6rokca C CYXWUM FPYHTOM, T Cpeansis
(nnéo ppyrasn GaKca GloKCa. T C BNIRXHbIM BnaxHocTb. % BNAKHOCT. %
naeHTudunKaums ’ TPYHTOM, T MN3mepe- M3mepe- '
ob6parHa! Hue 1 Hue 2
IV. %
0 Ty
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MNpunoxeHne b
(pekomeHayemoe)

MpUHUMNMaNbHasa cxema yCTPoicTBa 15 onpeaeneHnst BNaXHOCTU rpyHTa
3a cueT Hesamep3Lleili BoAbl AeCOP6LMOHHBIM METOA0M

( N

Chlo;oa

1 — KOHTeiHep (TMNa 3KCUKaTopa); 2 — KPbILIKa KOHTeHepa: 3 — BEHTUNATOP. 4 — peLueTka;
5 — BTOKCbI: 6 —¢ FPYHT; ? — pPacTBOp 3/1eKTPONInTa, B — TepmomeTp; T — TepmocTar

PucyHok B.1
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MpunoxeHve B
(pekomeHgyemoe)

MpUHUMNManbHasa cxema yCTPoiCcTBa A1 onpeAeneHnst BMakHOCTU rpyHTa
3a CYeT HezamMep3Llei BoAbl KOHTAaKTHbIM METOA0M

B.1 TMMpuHuMnuanbHas cxema c60pkM o6pasua [A/1s  OnpefesnieHUs BAAKHOCTM T[PyHTA 3a CueT Hesamep3weil Bogbl
KOHTaKTHbIM METOZOM MprBejeHa Ha pUCyHke B.1.

2

~b

f — rpyHTOBas nnactuHa: 2 — nefsiHble NAACTUHbI: 3 — NaposIpoHMLaeMast MeM6paHa {npv Heo6Xo4MMOCTI)

PucyHok B.1

B.2 [MpuHuMnuanbHasi cxemMa YCTpoicTBa A/17  ONpefesieHus BMaXHOCTM 3a CYeT He3amep3wei 304bl  KOHTaKTHbIM
MeTOZOM NMpeAcTaB/ieHa Ha pucyHke B.2.

FATS N\

4 5 4

TR

T — TennousonAuus: 2 * TemnepatypHbIii AaT4MK MOPO3U/IbLHOTO 060PYA0BaHMSI.
3 — BEHTUNATOP. 4 — KOHTEMHEP ¢ 06pa3Lamu rpyHToB; 5 — KOHTPOSIbHbIN TepMOMeTp; 6 — MOpPOo3usbHas kKamepa

PucyHok B.2

10
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YK 624.131.4.001.4:006.354 MKC 93.020

KntoueBble cnioBa: MeTo 1abopaTopHOro onpeaesieHunsi, BNaXHOCTb rPyHTa 3a CMET He3amep3Lueli Boabl,
TPYHT, YCTPOICTBO

11
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