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FPYHTD!
3 roct
Mertop, paropHoro onpeg
TEeNNONPOBOAHOCTH MEP3NbiX FPYHTOB 2 6 2 6 3 — 8 4

Scils. Laboratory method for determining thermal
conductivity of frozen soils

OKCTY 0011

MNMocranosnennem Focypapecreentoro xKomurera CCCP  no penam cTpoMrensCrsa
ot 4 wiona 1984 r, N2 104 cpok BBefieHMs YCTaHOBNEH
c 01.07.85

Hacroamuii cranfapt pacnpocTpaHseTca Ha necualble, MblI€BATO-
rJIMHHCTHIE, GHOTEHHEIE, a TaKXKe KPYNHOOGJOMOUHBIEe (TOJBKO IpaBHii-
HbIE) TPYHTHI B MCP2JIOM COCTOSIHHH NIPY TeMrepaType TPVHTa 10O MH-
nyc 20°C m ycraHaBaiBaeT MeToX Ja0OpPAaTOPHOTO ONpENeJIeHHs  HX
TEIVIONPOBOAHOCTH TPH HCCJAEAOBAHHAX TPYHTOB JJIA CTDOMTEJBbCTBA.

Crangapr He pPacnpOCTPAaHAETCs HA TPYHTH € BKJAIOUEHHSMH Ya-
cTHL, pasmepom Goaee 10 Mm.

Honyckaercs Taxcke onpejeseiiie TEIIONPOBOAHOCTH TaJBIX TPYH-
TOB B BO3AYWIHO-CYXOM HJH HOJHOCTBIO BOJAOHACHIEHHOM COCTOSIHHH.

OcHoBHBIE TEPMHUHBI, TPHMEHSIeMBIe B HACTOAINEM CTaHiapTe, H HX
onpese/icHis TPHBEAEHH B CNPABOYHOM NPHAOKeHHH 1.

1. OBLUME NOJIOMEHMUSA

1.1. TennonpoBOAHOCTL MEP3JOr0 [PYNTd ONpPEAeasioT MEeTOJ0M
CTaUHOHAPHOTO TEIIOBOIO PeXKHMA.

1.2. TensonpoBOAHOCTL TPYHTOB ONpeleJsIIOT Ha ofbpasuax HeHa-
PYHICHHOTO CJOXEHHs] ¢ NPUPOAHOA BJAXHOCTBIO M JbAHCTOCTBIO NIPH
€CTeCTBEHHBIX HJIM pacyeTHHIX TEMINepaTypax, 3HaueHHsi KOTOPHIX yC-
TAaHABJIHBAIOTCSH MPOTPAMMON HCIBITAHHH.

Honyckaercs mpoBOAHTL ONpeleieHHe TEeIIONPOBOLHOCTH HAa  HC-
KYCCTBEHHO NMPHMIOTOBJIEHMHIX 0Dpasuax.

M3gauxe othuuManbHoe Nepeneuarna socnpelyena

Usparenscteo crangapros, 1985
2—1005



Crp, 2 TOCT 26263—84

1.3. Pe3yabTaThl oONpeAeJeHHs TeNJONPOBOAHOCTH TPYHTOB JOJ-
JKHBI COTIPOBOXK/IAThCsl AaHHLIMH O MecTe oT6opa o0pasiia, HaHMEHOBa-
HHH TPYHTA, THIE ero KPHOTE€HHOH TeKCTYpHI, JbAUCTOCTH, BJAXKHOCTH,
IUVIOTHOCTH, a TaKXe O TeMIepaTyPHBIX YCJOBHAX ONBITa. DTH Xapak-
TEPHCTHKH 3allMCHIBAIOT B XYypHaJje, ¢opMa KOTOPOro IpHBeleHa B
pEKOMEHAyeMOM NPHJIOXKEHHH 2.

2. OTEOP M NOATOTOBKA OBPA3LOB

2.1. Or6op, ymnakoBKa, TPaHCHOPTHPOBaHHE H XPaHeHHe MOHOJIH-
TOB MEP3JIOr0 TPYHTa NOJXKHB IIPOH3BOJHTbCS B COOTBETCTBHH C Tpe-
6osanusamu [OCT 12071—72.

2.2. Jlnst onpeje/ieHds] TeNJONPOBOJHOCTH H3 OTOOPaHHBIX MOHOJH-
TOB TPYHTa BBIpPe3aloT IHUJIHHIDHYeCKHe ofGpa3ub AHaMeTpoM oT 100
1o 230 MM u BbeicoToit 30 MM B KOJH4ecTBE HE MeHee ABYX LA Kax-
J0i HccnenyeMoit pasHOBHJAHOCTH rpyHTa. ToplieBble MOBEPXHOCTH 06-
pasLoB AOJXKHBE ObITh IJIOCKHMH M NapaJjijleJIbHBIMH MeXAy coboi M
HMEeTh OPHEHTAIHI0 OTHOCHTENbHO JHEBHOH NOBEPXHOCTH.

2.3. Ob6pasusl ceiIyyeMep3JblX TPYHTOB cCJelyeT NPHrOTaBJIHBAaTh
B 060fiMax U3 OPraHHYECKOIO CTeKJa C MeTaJJHYeCKHM IHOM.

2.4. Bce omepauuu mo NOJTOTOBKe oOpPaslOB I'PYHTA K HCIOBITAHU-
M CJelyeT BbLUIOJHATH IPH OTPHIATe/bHOH TeMIepaType C LeJibio
COXpaHEHHs] MEpP3JIOTO COCTOSIHHS TPYHTAa M €ro NPHPOAHOTO CJoXKe-
HHSL.

3. OBOPYQOBAHME U MPUBEOPDI

3.1. Ina ompelesneHHsi TeNJONPOBOLHOCTH TPYHTOB CJeAyeT IpH-
MEHSTh!

H3MEpHTE/Ib TEIIOBOrO MOTOKa (TemjoMmep), obecrneyHBAIOMHUH MO-
rpellHoCTh H3MepeHHd He Gojee 1% (cM. pekOMeHIyeMOe MpHUIOXKe-
Hue 2);

aa')rquxn TeMnepaTtypsl (HampHMep, TepMONape) — He MeHee
4 wr.;

MHOTOIPENENbHBIH TIOTEHIIHOMETD ¢ mpefesnaMu uaMepenns 0,1 u
100 »B o 'OCT 9245—79;

MOJBI TEPMOCTAaTHPyeMBIH IHCK AHaMeTpoM 250 MM M BHCOTOH
100 MM H3 MeaHOro (JaTYHHOrO) JHCTa TOJIUMHON 2—3 MM — 2 wmT.;

JKUAKOCTHBIA yiabTpatepmoctatr YT-15 (TY 64—1—2622—80) —
2 WT. WaH TepMmoasekTpuieckylo Gatapewo C-1 (TY 25.11.942—78) —
2 wt. ¢ ucrounHkoM mnutaHus BCII-33 (TY 25.11.983—74);

NpHAKHUMHOE YCTPOHACTBO, ofecrieuHBaollee paBHOMEPHOe oOGXKaTHe
o6pasua go 0,05 MIla (0,5 krc/cm?);

LWIEeTOYHBIA nmepekaouarens, tuna MITTI;

060AMHE H3 OPTaHHYECKOro cTeksa AuaMerpoM or 120 mo 250 Mmwm,
BoicoToft 30 MM npH ToMILHHe creHOK 10 MM — 1 mT. Ha obpasen;
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TeNJIOH30JISIHOHHBI 'KOXKYX ([IepeBAHHBIN);

cocyn Hploapa emroctsio 1,5—2,0 J;

Pe3HHOBYIO MPOKJIAAKY TOIIHKHOK He 6osee 1 MM 10 pasmepy Top-
eBOli MOBEPXHOCTH 06pasua — 2 wIT. Ha obpasel;

JIHCTOBOH IOPOJIOH.

3.2, CxeMa YCTaHOBKHM JJsi Ofipe/leJieHHsl TEIJIONPOBOJHOCTH JaHa
Ha yepTexe,

3.3. TloBepka TemnoMepa HPOH3BOAMTCS He peXe ABYX pa3 B IoX
COTIJIacHO TpeGoBaHHAM PEKOMEHIYeMOTO MPHJIOKeHHs 3.

Cxema M3IMEPHTENbHOH YCTAHOBKM
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1 — o6paser; rpyura; 2-— TenyioMep; & — RaTUHKH TeMOepaTypbl; 4 — BepXHAL TepMoO-
CTaTHPOBaHHAS IIATA; § — HHXKHSA TEPMOCTATHPOBaHHasi NJHTa; 6 - ofofiMa H3 opra-
HHUYECKOr'0 CTexJa; 7 — nepekJaiouaretb; 8 — cocyx Jbloapa; 9 —cmall cpasHEHHS;

10 — noreHuuomerp; I/ — NPHKHMHEOE YCTPOHCTBO; [2 — TENVIOMSOVISUHOMHBIA  KOXYX;
13 — nopovion

4. NOATOTOBKA K UCMbLITAHUAM

4.1. OGpasen, B 060iiMe c/edyeT BHIAEPXKAaTb NPH OTPHULATENbHOMN
TeMIepaType, COOTBETCTBYIOLIed TeMmeparype HCNBITaHHH, He MeHee
6 u g1 mecyaHbIX H IPaBHUHBIX H 12 Y AJIg OCTAJNBHBIX TPYHTOB.

4.2. O6pasen rpyHTa C TepMomapaMH (He MeHee XBYX C KaXKjoi
CTOPOHBI) J0JIXKeH ObIThb NOMElleH Ha TellJIoOMep, YJIOXKEeHHBIH Ha HUX-

2*
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HIOI0 TE€PMOCTATHPOBaHHYIO IAMTY. TepMomaphl JOJ/XHE OHTb pacio-
JIOXKeHH Ha paccTosgHHE 10 u 40 MM OT leHTpa ofpasua.

Ceepxy Ha o6paset] cjaefyeT YCTaHOBHTb BEPXHIO TEPMOCTaTHDO-
BaHHYIO IVIHTY M NPHXKAaTh C TOMOIIbIO NMPHAKHMHOTO YCTPOHCTBa IO
nasnenneM 0,02—0,05 MIla (0,2—0,5 xrc/cm?).

O6pasel JOMKEH [OJHOCTHIO MePEKPHIBaTH paboUyI0 YacCTh TeMJo-
Mepa. Eciiu paamephl o6pasia MeHbIe pa3Mepa TEPMOCTaTHPOBAHHBIX
IJIAT, OCTaBLIASCA YacTh NPOCTPAHCTBA 3aNMOJHAETCH TeIIOH30JISIH-
OHHEIM MaTepHaJoM (IOPOJIOH).

4.3. C obeux cTopoH ofpa3iia HeoGXOJHMO IPOJOXHTb PE3HHOBHE
NPOKJaAKH HIH HAaHECTH KOHCHCTEHTHYIO CMasKy (HampuMep, COJH-
ZoJa).

4.4. Co6paHHYIO YCT2HOBKY 3aKpBIBAIOT KOXKYXOM.

4.5. TepMonapH H TemIoMep MOAKJIIOYAIOT Yepe3 NepeKaiouaTesb K
NOTeHIIHOMETDY.

4.6. Cnaii cpaBHEHHs MOrpyXaioT B cocyl J[lploapa ¢ Talomum
JIBAOM.

4.7. TepMocTaTHpYeMHble TJIMTH MOIKJIIOYAIOT K YJAbTPaTepPMOCTa-
TaM (TepMO3JEKTpHYECKHM GaTapesiM).

5. NPOBEAEHME MCMBITAHMA

5.1. TeMnepaTypy yJabTPaTepMOCTaTOB YCTaHaBJHBAlOT TaKHM 00-
pa3oM, yTOGH CpEAHSS TeMIllepaTypa TepMOCTAaTHPYEMHIX IVIAT COOT-
BETCTBOBaJa TeMIepaType HCNbITaHHA o6pasla rpyHTa. PasHuia mex-
Dy TeMnepaTypaMH INIHT NPH HCIBITaHHH Mep3JIOro rpyHTa JNO/MXHa
6biTh He MeHbme 1°C. ITpu uHenBITAHHM TaJOro IPYHTa pasHHILA TeM-
nepaTyp IUIMT AOJXHa OHTh B npedenax ot 0,1 go 3°C.

5.2. MamepeHus TNOKa3aHHil TemIoMepa HauyHHAIOT He MeHee yeM
yepe3 2 y moc/e BKJIOYEHHS YJbTPAaTEPMOCTATOB H BHINOJHAIOT Ha
NPOTSKEHHH HCILITaHHs yepe3 KaxIble 20 MHH.

5.3. OKoHYaHHe MCNHITAHHs ONpEeAeJsAeTCs MOMEHTOM, KOrja Ioxa-
3aHHe TeljoMepa OTJHYAeTCs OT NMpEeAsAyLIero TOKasaHHs He 6ojee
yeM Ha 59%. Ilpu sToM H3MepsIOT TeMnepaTypy BepxHefi H HHXKHeH
nosepxHocreii o6pasua.

5.4. IloxasaHus TemyioMepa M TepMollap 3alHCHBAKT B XKypHads,
¢dbopMa KOTOpOro NpHBefeHa B PEKOMEHAYeMOM NPHJOXEHHH 4.

6. OEPABOTKA PE3VJ/IbTATOB MCNbITAHWA

6.1. TemnonpoBoAHOCTb rpyHTa A, Br/(M-°C) [kkan/(M-u-°C)], on-
pefeasioT no dopmyae
- evh
T
rae & — H3MepeHHas 3. A.c., MB (mocieiHee TIOKasaHHe TefmjoMe-

pa);
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v — TpaiydpOBOYHBIA KO3 PUUHEHT, onpeneaseMblii COINacHo
o6s3ateNbHOMY npHJoxeHuo 3, Br/(m2-MB) [kxan/(m?-
:4-MB)L;
h —BBICOT@ HCC/IeAyeMOro obpasla IpyHTa, M;
Ty u Ty — cpelHne 3HaYEHHs TEMIEPATyp COOTBETCTBEHHO BepXhe# M
HHXKHEH TIOBEPXHOCTH 06pa3lna NpH YCTaHOBHBIIEMCS Tel-
JIOBOM IIOTOKe, °C.

3HayeHHs TEIVIONPOBOAHOCTH A BHYHCASIOT C TOYHOCTBIO MO
0,01 Br/(m-°C) {0,01 xxax/(M-u-°C)].

6.2. TenaonpoOBOAHOCTL ONMpeleJsIOT He MeHee YeM AJA ABYX Na-
palie/IbHEX 00pa3uoB HCCAEYeMOro TpYHTa.

6.3. [Ins TenJOTeXHHYECKHX DPacyeTOB 3HayeHHe TEMJIONPOBOJAHO-
CTH NPHHHMAIOT PaBHEIM CPeAHEMY apA(PMETHYECKOMY 3HAUYEHHIO Tel-
JIONpOBOAHOCTeH, OnpelejeHHBX s NapajjelbHBX 06pasioB TPYH-
1a.
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ITPHJIO)KEHHE 1
Cnpasouroe

TEPMUHbI M UX OMPERENEHUA

TemronpoOBOAHOCTb TPYHTA — TelsoU3udeckass XapakTepUCTHKa TPYHTa, oOInpe-
Jensiias €ro ¢Ioco6HOCTb MPOBOAUTL TEMJAO H YUCJAEHHO paBHaAfA IVIOTHOCTH TEILIO-
BOrO IOTOKa B HeM IDH TFpajiHeHTe TeMIepaTyp PaBHOM efHHHIe. EaHHHLA H3Mepe-
Hust — Bt/(M-°C), [kkan/(m-u:°C)]

MeToJ CTAaHHOHADHONO TEIVIOBOTO pEXKHMAa — METOJ ONpeAes]eHH TemJonpo-
BOAHOCTH TPyHTa [0 H3MEPEHHOMY @IPH HCNHITAaHHH YCTAaHOBUBIUeMYCH (HEH3MeH-
HOMY BO BPEMEHH) TEJIOBOMY IOTOKY 4Yepe3 HCCJefyeMH ofpa3eln HpPH MOCTOSH-
HHX-TeMnepaTypax Il €ro NPOTHBOIOJIOXKHBIX NOBEPXHOCTAX.

IIPHJIO)KEHHE 2
Pexomerndyemoe

PEKOMEHOAUMHU MO M3rOTOBNEHMUIO TENAOMEPA

TensoMep npeicTaBaser cobol TepMoGaTapelo, CMOHTHPOBAHHYI0 HAa MJACTHHE U3
OpraHHYecKOro cTeksJa auamerpoM 250 MM M TOMWHHOH 4 MM (CM  uepTex).
TepmobaTtapest MoxkeT ObiThb H3TrOTOBJIEHA M3 OTPE3KOB XPOMENEBHIX H KOIEJeBHIX
nposoqok AnamerpoM 0,2 MM, CHasiHHHIX HocjaefoBaTeJbHO. TepMobarapelo pasme-
aKnT B cpefHeHd 4YacTH mJacTHHH Jjauamerpom 100 MM, wumeromwelr 130 orseperuii
auamerpoM 0,6 MM Ha paccrosuuH 8 MM Apyr oT Apyra. Cmaum TepMoGaTapeH pac-
no/saraloT noodYepenHo c OJHON M APYrofi cTopoH IacTHHB. K KoHumam TepmoGara-
pen npusapHBalOT (NPUNaHBalOT) JBe KOmeJeBble OPOBOJOKH guamerpoM 0,5 M.
C ofeux cropon TemoMepa kiaeeM D®-2 naknensaioT ca10#l MaKOTKaHH.

Onpelenaior rpaiyupOBOYHKI KOS(BQHUIUEHT H3FOTOBJIEHHOrO TEIIOMEPa B
COOTBETCTBHH C TpeOOBaHHSMH peKoMeHAyeMoro mnpuJjoxenus 3 Temiaomep noJu-
JKeH HMeTb UYBCTBHTEJILHOCTb K TENMJIOBOMY IIOTOKY @0 3.A.C He MeHee
0,12 MB-Br-m—2 (0,10 MmB-kkan-mM—2-y)

Jonyckaercss H3MepsTb TEIIOBOH NOTOK JAPYTMMH TDHOOPAMH, €C1d HX TOY-
HOCTb YOBJIETBOPSIET NPeNbABASEMbIM TPeGOBaHHAM.
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IIPHJJIOXEHHE 8
Pexomendyemoe

ONPEAENEHUE TPARYUPOBOYHOIO KOIMMDULLMEHTA TENNOMEPA

Tpapyuposounsiii koadunuent Temaovepa v, Br/(m2-MB) [kkan/(M2-9-MB)],
onpeaensior no $opmysae
Ay Tu—Ty

V=2 8"
€ hg ’

rie A; — TEMJONPOBOJAHOCTE 3TAJOHHOTO o6pasua, Br/(M-°C) [kkaxa/(Mm-u-°C)];
Tz u Ty — cpelHne TeMnepaTypH COOTBETCTBEHHO BepXHEH M HHXKHEN NOBepXHO-
creil 3TaJOHHOTO 06Gpaslia NPH YCTAHOBHBHIEMCS TENmJOBOM MoToke, °C;
¢ — HU3MepeHHas 3. 1.C TenjoMepa, mB;
h; — BBHICOTa 3TaJOHHOro o6pasia, M.

DranoHHBIA 06pasell ZO/KeH GbITb HSTOTOBJEH U3 MaTepHaja C H3BECTHOH TemJo-
fIpoBOQHOCTLIO B npexenax or 0,2 po 1,0 Br/(M-°C) [0,17—0,86 rkaxaf/(m-u-°C)]
{HanpuMmep, oprannyeckoe crek/ao), PasMepsl stasioHHOro o0pasila AOMKHH COOTBET-
CTBOBATb PasMepaM HCCACAYCMLIX 06pasiuoB.

Wamepenust &, Ty, Ty, NPOBOAAT B COOTBETCTBHH ¢ mm. 51—54 c rtemM orau-
yyueM, 4TO BMeCTO 06pasia HCCJIeIYeMOro r'pPYHTa B 'YCTaHOBKY A0JKeH OHTH IO-
MellleH 3TaJOHHHE ofpaselr,

3a rpaayupoBouHLl K03(hGHUHEHT TelyioMepa NPHHHMAIOT CpellHee 3HaueHHe
pesy/abTaTOB ABYX MCOLITAHWH 3TaJOHHOrO o6paslia npH DPa3sHEX TeMIlepaTypax
(oranyaromuxest He MeHee deM Ha 5°C) B uHTepBaJje TeMIepaTyp HCCA€ROBAHHA 06-

pasuoB TpyHTA.
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HNPHJ/IOJKEHHE 14
Pexomendyemoe

YPHAN U3IMEPEHWM TENJIONPOBOAHOCTU TPYHTA

O6paszen Ne , Aamerp d= M, BBHICOTA A= M.

T panynpoBOYHbIH Koappuument Tensiomepa v= Brt/(M2-MB) [KKaJI/Mz-tl-MB)]

TNokasanus Tepmonap, MB |
:; Temneo%wpa.
£ 3 = R BEpXHHE HYXHHE Tennonpo-
2 E_ | &g BOJHOCTh, | IlpuMeda-
S = z 9 ° " Br/(m - °C)
a %o o3 o ) Y [kkaa/(m - HHA
;3 55 gg 1 2 = 1 .2 E{ TB T“ -‘I-GC)]
o & o Em A
T mg | FE= ) )
: 5 4] s 6 7} 8 9 10 n | 12 13
WYPHAN XAPAKTEPHMCTUK MCCNEAYEMOTO FPYHTA
JibaucrocTn
BecoBast
B JAOJSX 3
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& 3 CTYDH X : 5 m° BOZLHOCTB
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Pykosoaurenb J1abopaTopun

NOANKUCh, HHMIHAJB, baMHAUN

OTBeTCTBEHHLI HCTIONHHTENb

AONKHOCTL, NOANMHCL, HHHIHAJILI, (ba'MHJIHH
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