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1. O6Lwme nonoxeHus

1.1. OTGOp, ynakoBKy, TPaHCMOPTMPOBaHWE W XpaHeHune 0OpasLoB rpyHTA HEHapYLUEHHOrOo CrOXeHWs
(MOHONNTOB) N HapyLLUEHHOIO CIIOXEHMS criegyeT Npon3soanTb B cooTBeTcTBUM ¢ FTOCT 12071-84.

Bsamer OCT 12071-84 lNocmaHoeneHuem loccmposi P@ om 20 dekabpsi 2000 . N 129 egedeH 8 delicmsue
mexaocydapcmeeHHbIl cmaHOapm [TOCT 12071-2000 "TpyHmel. Ombop, ynakoeka, mpaHcriopmuposaHue U
XpaHeHue obpasuos”



1.2. MopgrotoBka K UCMbITAHUSM U ONpPeAeneHne MMNOTHOCTU MepP3nbiX FPYHTOB AOMMKHbI NPOBOAUTLCS B
NnoMeLleHMn ¢ OTpuUaTenbHOM TemMnepaTypoll BO3dyxa, Ha He MOoABepraBLUMXCSl OTTamBaHuto obpasuax. MNepen
ncnbiTaHMAMKU 06pasLbl OIMKHBI ObITb BblAepXKaHbl NPY 3a4aHHOW OTpULATENBHON TeMNepaType He MeHee 6 u.

1.3. MeToga onpefeneHust xapakTepUCTMKK BbIOUpPaeTCcs B 3aBUCMMOCTM OT CBOWCTB rpyHTa B COOTBETCTBUU
c Tabn.1.

1.4. O6opynoBaHue U MaTepuanbl, HEOOXoAUMbIE AN ONpeaeneHns PU3NYECKUX XapaKTEPUCTUK IPYHTOB,
npueBeeHbl B 0653aTENbHOM NPUIOXKEHUN 2.

1.5. ®dusmyeckne xapakTepUCTUKM creayeT onpeaensaTb He MeHee YeM Ans AByX napannesbHbiX npob,
oTOUpaembIx U3 nccriegyemoro obpasua rpyHra.

Tabnuua 1
OnpenerndemMasa Paszpesn|MeToxn TpyHTH (0BJacTb NPMMEHMMOCTHU
XapakTepucTuKa HaCTO- | onpenesyieHns mMeTona)
TPYyHTa quero
CTaH—
mapra
BrnaxHocTh, 2 BricymmBaHme 1o |Bce TpyHTE
B TOM YMC-— IIOCTOSHHOM
Jje TUrpoc- MaCCHL
KomomMueckKas
CyMmMapHasa 3 CpenHel npoboi|Mep3Jble CJIOMCTOM M CEeTUaTOM KpU-—
BJIQXHOCTDb OT'@HHOM TEKCTYPH
BraxHoCTB 4 [leHeTpauua [leIeBaTO—IJIMHUC TEHE
I'PaHMLEL KOHYCOM
TEeKy4eCTHU
Brax-
HOCTb | BitaxHOCTB 5 PackaTeBaHue To xe
TPaHULEL B XTYyT
packaTeHBa-
HUA [puno- |I[IpeccoraHue To xe
XeHue
12
6 PexymrM koJb-— |JIerKO nomjawmlyuecs BEPE3Ke WMIIM He
1IOM coxpaHdouye CeBoo dQopMy 0©es KOJIb-—
a, CHIIydeMep3Jjitle M C MaCCUBHOM
KPMOT'€HHOM TEeKCTYypOMt
[I;moTHOCTB
TpyHTAa 7 B3pemmBaHMe B |IlBDI€BATO-TJIMHMCTEE HEMEP3JIBE,
BOIe napadmHM- | CKJIOHHEIE K KPOWEHMI WMJIU TPYIOHO
POBAHHEIX OOpa- |nonmammmecs BHpPe3Ke
3110B
[lmoT-
HOCTb 8 BapemmBaHme B |Mepszibe
HEeNTPaJIbHOM
KMOKOCTHU
[IsJJIOTHOCTB 9 PacueTHHM Bce rpyHTH
CyXoTo
TPyHTa
10 [lmkHOMeTpMUeC— |Bce IpyHTE, KpOMe BaCOJIEHHEIX u
KM C BOIOU HabyXanmlnx
[ImoTHOCTH
yaCcTULL 11 To xe, C HeuT-|3acoJjieHHBEle U Habyxawiue
TpyHTa PaJIbHOWM XUIKO—




CTBhIO

[puno-|(MeTon mByX 3acoJieHHBIE
XeHye |IMKHOMETPOB
13

1.6. 3HaueHne xapakTepUCTUK BBIYUCTIAIOT Kak cpegHee apudMeTNnYeckoe U3 pesynbTaTtoB napanmnenbHbIX
onpegeneHnin. PasHnua mexay napannenbHbiMu onpegeneHnsMy He JOSPKHA NpeBbiaTh 3HAYEHUN, YKa3aHHbIX B
obsaszatenbHOM npunoxeHun 3. Ecnn pasHuua npesbillaeT OOMNYCTMMYR, KONMMYECTBO OnpeaeneHun cregyet
YBEMUYNTb.

1.7. TMpn 06paboTke pe3ynbTaToB WCMNbITAHUA MNMOTHOCTL BLIMUCHAKT C TovHocThio Ao 0,01 r/cm3,
BriaxkHocTb A0 30% - ¢ TouHOCTLIO A0 0,1%, BnaxHocTb 30% U Bblile - ¢ TOYHOCTLIO A0 1%.

1.8. MNorpellHoCcTb n3MepeHus Macchbl (B3BeLLMBAHUSA) He A0MKHa NpeBbILaTh:

npu macce ot 10 mo 1000 o 0,02 o
" " or 1 1mo 5 kr 5

1.9. OaHHble 0 MecTe oTbopa 06pasuoB rPyHTOB W pesynbraTbl OnpeaeneHni ux duamdeckux
XapaKTepUCTMK 3annCbIBalOT B XXypHanax, dopma KOTopbIX NpuBeAeHa B peKoMeHAyeMblX npunoxermsax 4-10.

2. OnpeneneHnsa BNaXXHOCTU rPyHTa METOAOM BbICYLUMBaHUA
A0 NMOCTOAAHHOWM Macchbl

2.1. BnaxHocTb rpyHTa cnegyeT onpefenaTtb Kak OTHOLIEHWE MacChbl BoAbl, YAANeHHOW u3 rpyHTa
BbICyLUMBaAHWEM [0 NMOCTOSAHHON MACChl, K Macce BbICYLUEHHOrO rpyHTa.

2.2. lNoarotoBka K UCMbITAHUAM

2.2.1. Mpoby rpyHTa ANs OnpeAerneHvs BNaXHocTu oTOupatoT maccow 15-50 r, nomelwialT B 3apaHee
BbICYLLUEHHbIV, B3BELUEHHbIV M MPOHYMEPOBAHHbIN CTakaH4YMK U NIIOTHO 3aKPbIBAKOT KPbILLKOW.

2.2.2. TpoObl rpyHTa AN onpeaerneHns rmrpocKonUMYeckon BriaXHOCTU rpyHTa maccon 10-20 r otbupatot
crnocobom KBapTOBaHUS M3 IpyHTa B BO3QYLLIHO-CYXOM COCTOSIHAM pPacTepToro, MPOCEAHHOIO CKBO3b CUTO C CETKOM
N 1 1 BblAEPXaHHOIO OTKPbLITbIM HE MeHee 2 4 MpU AaHHOW TemnepaType 1 BNaXXHOCTW BO3ayxa.

2.3. NpoBegeHue ncnblTaHnm

2.3.1. MpoOy rpyHTa B 3aKpbITOM CTaKkaH4MKe B3BELLMBALOT.

2.3.2. CTakaH4MK OTKPbIBAOT M BMECTE C KPbILIKOMN MOMELLalT B Harpetbinl CywunbHbin wkad. [pyHT
BbICYLUMBAIOT A0 MOCTOSIHHOW Macchl npu Temnepatype (105+-2)°C. 3arnncoBaHHble rPYyHTbl BbICYLLUMBAKOT MpU
TemnepaTtype (80+-2)°C.

2.3.3. MNecyaHble rpyHTbI BbICYLLMBAIOT B Te4YEeHWe 3 4, a ocTarnbHble - B TedeHue 5 u.

Mocnepytowme BbICyLLIMBAHWUSA NECHaHbIX TPYHTOB NPOU3BOAAT B TeYeHne 1 4, ocTarnbHbIX - B Te4eHue 2 4.

2.3.4. 3aruncoBaHHble rPYyHTbI BbICYLLMBAKOT B TeyeHne 8 4. [Nocneaytolime BbICYLLIMBAHUS NPOU3BOAAT B
TeyeHue 2 u.

2.3.5. Tlocne kaxpgoro BbICYLUMBAHWS TPYHT B CTakaHYMKE OXMaXOaloT B 3KCUKATOpe C XIOPUCTbIM
Kanbuuem Ao TemnepaTypbl MOMELLEHMS N B3BELLNBAIOT.

BbicylumBaHne npon3BogAT A0 NOMyYeHUst Pa3HOCTU MacC rpyHTa CO CTakaH4YMKOM Mpu ABYX NOCIeAytoLmx
B3BeLnBaHuax He 6onee 0,02 T.

2.3.6. Ecnu npn noBTOpHOM B3BELLUMBAHWUM TPyHTa, COAEpKaLLero opraHM4eckMe BelecTsa, Habnogaertcst
yBenuyeHne macchbl, TO 3a pe3ynbTaT B3BELUMBaHUSA MPUHMMAIOT HaUMEHbLLYIO Maccy.

2.4. ObpaboTka pe3synbTaToB

2.4.1. BnaxHoCTb rpyHTa omera, %, BblMUCNAT No hopmyne

omera = 100 (m - m)/(m - m), (1)
1 0 0

e m — MaccCa IIyCcToro CTaKaHUMKa C KpHMKOﬁ, r;

m — MacCcCa BJIaXHOI'O TI'PyHTa CO CTakKaH4YMKOM U KpHMKOﬁ, r;
1

m — MacCCa BEICYUWIEHHOI'O T'PYHTa CO CTaKaHUMKOM U" KpHmKOﬁ, Iy

0



[onyckaeTcs BbipaxaTb BMaXHOCTb FPyHTa B AONAX €AMHULbI.
3. OnpepeneHve CyMMapHOW BRaXHOCTU MepP31oro rpyHTa

3.1. MNoaroToBka K UCMbITAHUSM

3.1.1. ObpaseL, Mep3noro rpyHTa CO CIIOMCTOM WIIN CeTYaToOM KPUOTeHHOW TeKCcTypon Maccon 1-3 kr
(MmeloWnA He MeHee Tpex JNedsiHbiX WM MUHeparbHbIX MPOCMOEK KaXOAOro HarpaeneHusl) nomMeLllawT B
NpeaBapuUTENbHO BbICYLLEHHYIO, B3BELLEHHYO UM MPOHYMEpPOBaHHyl0 Tapy. [onyckaeTcs oTTavBaHue obOpasuoB
rPyHTa B NSIOTHO 3aBA3aHHbIX NMOMM3TUIEHOBbLIX MAakeTax BO BPEMSA TPAHCMOPTUPOBAHNUS U XPAHEHWSI.

3.2. NpoBegeHue ncnblTaHum

3.2.1. ObpaseL rpyHTa B Tape B3BELUMBAIOT, AAKOT eMy OTTasTb M AOBOAST A0 OAHOPOAHOIO COCTOSHMS,
OnmM3Koro K rpaHunLe TEKy4ecTW ANns NbleBaTo-MMNHUCTBIX TPYHTOB, UMK MOSTHOMO BOOOHACHILLEHUS ANs NecYaHblX
rPYHTOB, NMepemMeluvBas ero MeTannmMyecknum wnatenem n gobaesnss OUCTUNNMPOBAHHYI0 BOAY WM OCTOPOXHO
cnvBas n3bbITOK BOAbI NOCIE ee OCBETNEHUS.

3.2.2. TpyHT B Tape BHOBb B3BELUMBAKOT WU OTOMpalT M3 Hero Npobbl AN onpeaerneHuu BRaXHOCTU
nepemeLLaHHOro rpyHTa B COOTBETCTBUM C TpeboBaHuamu nn. 2.3 n 2.4.

3.3. ObpaboTka pe3synbTaToB

3.3.1. CymmapHyto BnaxHocTb oMera_tot, %, Mep3noro rpyHTa BblYUCAIAOT MO hopmyrne

m - m
3 2
omMmera = (100+omera)-100, (2)
tot m - m
4 2
Toe m - Macca Tape, I';
2
m - Macca obpaszua IrpyHTa (c Tapou), I;
3
m - Macca I[IepeMellaHHOT'O TI'pyHTa (c Tapou), I:
4
oMeTra - BJIQXHOCTbL I[E€pPeMellaHHOT'O TPYyHTa, %.

4. OnpepeneHuve rpaHuLbl TEKY4YeCTU

4.1. IpaHnLy TekydecTn crnegyeT onpegensTb Kak BMaXKHOCTb NPUIOTOBIIEHHOW M3 MCCneayeMoro rpyHra
nacTbl, NPY KOTOPOW GanaHCUPHEIN KOHYC MOrpyXaeTcsa Nod OeNCTBUEM COOCTBEHHOro Beca 3a 5 ¢ Ha rnyouHy 10
MM.

4.2. lNoarotoBka K UCMNbITAHUAM

4.21. Ons onpegeneHns rpaHvubl TEKyYEeCTU WCMOMb3YT MOHOMUTLI MNM o0pasubl HapyLIEHHOro
CMNOXEHWs1, A1 KOTOPbIX TPebyeTca coxpaHeHne NPMpPOSHON BMaXXHOCTW.

0Onsa rpyHTOB, coAepXaluMx OpraHUYeckue BeLLeCTBa, rpaHuuy TeKy4yecTu OnpeaendlT cpasy nocne
BCKpbITUSA 0bpasua.

[nsa rpyHTOB, He cogepXalmnx OpraHN4eckux BeLecTs, JOMYCKaeTCs NCNonb3oBaHne obpasuos rpyHTOB B
BO3[YLLHO-CYXOM COCTOSIHUW.

4.2.2. Obpasey rpyHTa nNpupoOOHOM BIAXHOCTM pa3MMHalOT LwWwnatenem B apdopoBoin Yallke unu
Hape3atloT HOXXOM B BUAEe TOHKOWM CTPYXKM (C 4oBaBKoW AMCTUNNMPOBAHHON BOAbIl, ecnu aTo TpebyeTcs), yoanve 13
Hero pacTuTenbHble OCTaTku KpynHee 1 MM, OTOMpaloT U3 pasMernbyYeHHOro rpyHTa MeToAoM KBapTOBaHUsi Npoby
maccom okono 300 r u npoTnpatoT ckBO3b CUTO C ceTkon N 1.

Mpoby BbiAEPKMBAIOT B 3aKPbITOM CTEKIIAHHOM COCYAe He MeHee 2 4.

4.2.3. Obpasey rpyHTa B BO3QYyLIHO-CYXOM COCTOSIHUM pacTupaloT B ¢apdgopoBon CcTynke wnu B
pacTMpOYHOWN MalumMHe, He Jonyckas OpobrneHnst YacTuy rpyHTa M OOHOBPEMEHHO yaanss U3 Hero pactuTenbHble
ocTaTkM KpynHee 1 MM, MpoceuBatoT CKBO3b CUTO C ceTkom N 1, yBR@XHSAT OUCTUNNMPOBAHHOM BOAOWM 00
COCTOSIHMSA TYCTOM MacTbl, NepemMeLLnBas LWnatenemM, 1 BblAePXNBaKT B 3aKPbITOM CTEKNSHHOM COCyAe COrmnacHO
n.4.2.2.

4.2.4. Ona ypaneHus wun3bbiTka Bnarm m3 obpasuoB WMMOB Npou3BOaAT obxatue rpyHTOBOW MacTbl,
NMOMELLEHHON B Xrnon4yaTtobyMadkHyH0 TKaHb Mexay nuctamu unbTpoBanbHon Bymarn, nog gasreHvem (npecc,
rpys). FpyHTOBYIO NacTy U3 UNOB He AOMYCKaeTCs BblEepXMBaTb B 3aKPbITOM CTEKNAHHOM COCYAe.

4.2.5. 06aBnsTb CyXOu rPyHT B FPYHTOBYIO NacTy He AoMycKaeTes.



4.3. lNpoBeneHne ncnbiTaHUn

4.3.1. TloaroTOBMNEHHY0 TPYHTOBYD NacTy TWATeNlbHO MepeMelunBatoT LnateneM u HebonblwmMmMmu
nopumsiMm NnoTHO (6e3 BO3ayLUHbLIX NOMIOCTEN) yKnaabiBaloT B LUIMHAPUMYECKYHD YallKy K 6anaHCUpPHOMY KOHYCY.
lMoBeEpPXHOCTL NACThI 3arnaXxuBearoT LNnaTenem BPOBEHb C KpasiMy YaLLKu.

4.3.2. banaHCUpHbIA KOHYC, CMa3aHHbI TOHKMM Crnoem BasernuHa, NoABoAdAT K NOBEPXHOCTUM FPYHTOBOW
nacTbl Tak, YTOObl €ro OCTpMe Kacanocb nacTbl. 3aTeM MMaBHO OTMYCKAKT KOHYC, MO3BOMSAS €My MOorpyaTbCs B
nacTty nog AevcTeuem cobCTBEHHOTO Beca.

4.3.3. lMorpyxeHne koHyca B nacTty B TeueHue 5 ¢ Ha rmybuHy 10 MM nokasbiBaeT, YTO FPyHT MMeeT
BMaXXHOCTb, COOTBETCTBYHOLLYIO FPaHnLIE TEKYYECTU.

4.3.4. MNMpwn norpy>XeHnn KoHyca B TeueHne 5 ¢ Ha rmybuHy meHee 10 MM, rpyHTOBYIO MAcTy M3BMEKaoT U3
YallKky, NPUCOEOUHANOT K OCTaBLIEWCs nacte, [06aBnstoT HEMHOro AUCTUNNMPOBAHHOW BOAbl, TLATENbHO
nepemMeLLMBaloT ee U NOBTOPSIOT onepauuun ykasaHHble B nn.4.3.1-4.3.3.

4.3.5. lpn norpyxeHun koHyca 3a 5 ¢ Ha rybuHy 6ornee 10 MM rpyHTOBYIO NacTy W3 Yallku
nepeknaabiBaoT B hapdopoByto YaLlKy, Crerka NoACYLUMBaOT Ha BO3ayxe, HeMpepbIBHO NepemeLLmBas wnarenem
W NOBTOPSIIOT onepaLmu, ykasaHHble B nn.4.3.1-4.3.3.

4.3.6. Mo poctmxeHun rpaHuubl Tekyvectn (n.4.3.3) M3 nacTtbl oTbupatT npobbl maccon 15-20 r gns
onpefeneHust BaXHOCTM B COOTBETCTBUM € TpeboBaHmamu nn. 2.3 n 2.4.

5. OnpeneneHne rpaHuLbl packaTbiBaHUs

5.1. paHuLy packaTblBaHUS (NNACTUYHOCTM) criegyeT OnpeaensTb Kak BNaXHOCTb MPUrOTOBIIEHHON U3
uccregyemMoro rpyHta nacTbl, NpW KOTOPOW nacTa, packaTbiBaemass B XryT AMaMeTpoM 3 MM, HayvHaet
pacnagaTbCs Ha Kycoukun anvHon 3-10 Mm.

5.2. MNoaroToBKa K UCMbITaHUSAM

5.2.1. MNoaroToBKy rpyHTa NpoM3BOAST B COOTBETCTBUM C Nn. 4.2.1-4.2.5 nnun ncnonb3ytoT YacTb rpyHTa (40-
50 r), noaroToBNeHHOro Ans onpeaeneHns TeKy4ecTu.

5.3. MNpoBegeHue ncnbliTaHnm

5.3.1. TloaroToBMNEHHY TPYHTOBYIO NacTy TwaTenbHO nepemelunsaroT, 6epyT HebonbLIOW KycoyeKk K
packaTbiBalOT NaA0OHbIO HA CTEKMNSAHHOW UM NIacTMacCoBON NNacTuHKe A0 ob6pa3oBaHWs Xryta AMamMmeTpom 3 MM.
Ecnv npyv 3TON TOMWMHE XryT COXPaHAET CBA3HOCTb W MNNacTUYHOCTb, ero cobupalT B KOMOK U BHOBb
packaTbiBaloT 00 obpa3oBaHus xryta guameTpom 3 MMm. PackaTbiBaTb Crneayert, cnerka Haxkumas Ha XryT, AnvHa
XryTa He JOrKHa npeBbilaTh WNPKWHBI agoHn. PackaTbiBaHne NpogorpkatoT 40 TEX Nop, noka XryT He HaynHaet
pacnagaTbCs no NonepeyHbIM TpeLmnHaM Ha KyCcodkm anuHon 3-10 mm.

5.3.2. Kycouku pacnagatoierocs xryta cobupatoT B CTakaHUMKK, HaKpbiBaeMble Kpblwkamu. Korga macca
rpyHTa B cTakaHunkax gocturHet 10-15 r, onpeaensiioT BNaXHOCTb B COOTBETCTBUM C TpeboBaHnamu nn. 2.3 n 2.4.

6. Onpe.qeneHMe NMIOTHOCTU FPYHTA MeTOAOM peXyLiero Konbua

6.1. MNoTHOCTL rpyHTa onpegensieTcs OTHOLIEHMEM Macchl obpasLa rpyHTa K ero oobemy.
6.2. NoarotoBka K UCMbITAHUAM
6.2.1. CornacHo TpeboBaHuaMm Tabn.2 BbIGMpaloT pexyLiee KomnbLo-NpobooTOOPHMK.

Tabnuua 2

HamMeHOBaHMe UM COCTOA— PasmMepEl k0OJIbLA-TIPOOOOTOOPHUKA
HYEe TPYHTOB

TomumHa |JnameTp BricoTa h YToJg 3aTouKHu

CTEeHKM, |[BHYyTpeH-— HapPyXHOTO

MM HUM d, pexyumero kKpasd
Hemepssnwle neuieBaTo-Tym-|1,5-2,0 >=50 0,8 d>=h>0,3 d |He 6Bomee 30°
HUCTHE I'PYHTH
Hemepssrle u crnyuemep3-|(2,0-4,0 >=70 d>=h>0,3 d To xe
JIBIE TIeCUaHBe TPYHTEH
Mep=zskle neuieBaTo-TyMHU-|3,0-4,0 >=80 h=d 45°
CTHE TPYHTH




6.2.2. KonbLa-npo6ooTOOPHMKN N3roTaBMBakOT U3 CTANN C aHTUKOPPO3NOHHBIM MOKPLITUEM UMW U3 OPYTUX
MaTepuanos, He YCTyMalLmMX Mo TBEPAOCTU N KOPPO3NOHHOW CTONKOCTM.

6.2.3. Konbua HymepytoT, M3MEPSIOT BHYTPEHHWIA AnaMeTp U BbICOTY C MOrpeLlHoCTbio He bonee 0,1 MM 1
B3BeLUMBatoT. [10 pesynbtataMm M3MepeHun BeIYNCTIAIOT 00bEM KorbLa ¢ ToYHoCTbio o 0,1 cm3.

6.2.4. [InacTuHKM C rmagKkomn NoBEpPXHOCTbIO (M3 CTekna, MeTanna v T.4.) HYMepPYoT 1 B3BELLUMBAIOT.

6.3. lNMpoeegeHne ucnbiTaHun

6.3.1. Komnbuo-npo6ooTOOPHMK CMasbiBalOT C BHYTPEHHEW CTOPOHbl TOHKMM CIOEM BasenvHa wunm
KOHCUCTEHTHOM CMa3KMu.

6.3.2. BepxHI010 3a4MLLEHHYIO MIIOCKOCTb 0Opasua rpyHTa BbipaBHUBAIOT, CPe3ast U3NULLKMA FPYHTa HOXOM,
YyCTaHaBNMBAKOT Ha HEW pexyLlMn Kpan Konbla W BUHTOBBIM MPECCOM WM BPYYHYK 4Yepe3 Hacagky cnerka
BAABMNMBAOT KOMbLO B TPYHT, oMKCUMpPYSa rpaHuly obpasua Ans MCnbiTaHuiA. 3aTeM rpyHT CHapyXu KonbLa
06pe3atoT Ha rmybuHy 5-10 MM HWXe pexyLlero kpas konbua, opMupyst CToNbuk gnameTpom Ha 1-2 Mm Gonblue
Hapy)XHOro gmameTpa konbua. MNeproguyeckn, No Mepe cpes3aHusl rpyHTa, NIErKUM HaXXMMOM Mpecca Uiy Hacagku
HacaXkMBaloT KOMbLIO Ha CTONOUK rpyHTa, He Jgonyckas nepekocoB. [locne 3anonHeHns Konbua rpyHT nogpesatoT Ha
8-10 MM HWXe pexyLlero Kpas KorblLia 1 OTAENAT ero.

[pyHT, BbICTYNaOLWUA 3a Kpasi KorbLa, Cpe3atoT HOXXOM, 3a4uMLLIaT MOBEPXHOCTb FPYHTa BPOBEHb C KpasMu
KOmbLia M 3aKpbIBAKOT TOPLIbl NIIACTMHKaAMMU.

Mpy NNAacTU4YHOM UMK CbINy4YeM TPYHTE KONbLO NnaBHO, 6€3 NepekocoB BOABNMBAKOT B HErO M yOAnsawoT
rPYHT BOKPYT KOfbLa. 3aTeM 3a4mLLatoT NOBEPXHOCTb MPYHTA, HAKPbIBAKOT KOMbLO NAAaCTUHKON U NOAXBaTLIBAOT €ro
CHU3Y MNOCKON NONaTKOMN.

6.3.3. KonbLo € rpyHTOM 1 nNniacTMHKaMU B3BELLMBALOT.

6.4. ObpaboTka pe3ynbTaToB

6.4.1. [MNOTHOCTb rpyHTa po, r/cM3, BbIMUCASIOT MO hopmyne

po=(m -m -m)/V, (3)
1 0 2
roe m - Macca I'PyHTa C KOJbLOM M IJIaCTMHKaMM, I';
1
m - Macca KoJjbla, I';
0
m - Macca IJIaCTMHOK, TI';
2
V - BHYTPEHHMM OOBEeM KOJibla, CM3.

7. OnpegeneHne NNOTHOCTU rPyHTa METOAOM B3BeLUUMBaHUA B BoAe

7.1. MNMogrotoBKa K UCMbITAHNAM

7.1.1. Bblpe3atoT obpasew rpyHTa o6beMoM He MeHee 50 cm3 u npugaloT eMy okpyrnyo dopMmy, cpesas
OCTpbI€ BbICTyNawLue YyacTu.

7.1.2. Obpasey, 00BA3LIBAIOT TOHKOW NMPOYHON HUTBK CO CBOBOAHBIM KOHLOM AnnHon 15-20 cm, nmerowmm
neTnio Ansi NoABELUNBAHNS K Cepbre BECOB.

7.1.3. MNapadwH, He cogepalLmn npumecen, HarpesaroT Jo TemnepaTypbl 57-60°C.

7.2. NpoBegeHne ncnbITaHnin

7.2.1. O6BA3aHHbIN HUTLIO ObpaseL, rpyHTa B3BELUUBAIOT.

7.2.2. OBpasey rpyHTa MNOKpbIBalOT napadrHOBON OBOMOYKOM, Morpyxas ero Ha 2-3 ¢ B HarpeTbin
napaduH. pu 3ToM ny3bipbk BO3dyXxa, OOHapy)XeHHble B 3acTbiBllen napacduHoBOW oOO0mnoYke, yaansior,
npokanbiBasi UX W 3arnaxwvBas MecTa MPOKOSOB HarpeTon urnon. 9Ty onepaumio NOBTOPSOT OO0 0bpasoBaHus
NMOTHOM napadgHOBON 060MNOYKN.

7.2.3. OxnaxaeHHbln napadUHNPOBaHHbLIM 00pasel, B3BELLNBALOT.

7.2.4. 3atem napadvHUpPOBaHHbIV 0Opasel, B3BELLMBAIOT B COCyAe C Bodow. [Ina aToro Hajg Yallen BecoB
yCTaHaBnMUBaKT NOACTaBKy ANS cocyda C BOAOW Tak, YTOObI MCKIIOYUTE €e KacaHue K Yalle BECOB (UM CHUMAtT
NoABeC C Yallew C Cepbru, ypaBHOBECUB BECbl AOMOMHUTEMbHLIM TPy30M). K cepbre KopombiCnia nogBelumBatoT
obpasey n onyckatoT B cocyq ¢ Bogon. O6beM cocyda m AfiMHa HUTU AOMMKHbI 06ecnevnTb NOSIHOE MOrpyXeHue
obpasua B Bogy. [pn 3TOM 0Opasel, He AOMKEH KacaTbCa AHA M CTEHOK cocyaa.



MpumeyaHue. [lonyckaeTca NpUMeHsaTb MeTod obpaTHOro B3eelvBaHuA. Ha yaly undepbnatHbiX BeCoB
yCTaHaBnNMBaloT COCy C BOAOM M B3BELUMBAOT ero. 3aTeM B XWOKOCTb MOrpyxawT obpasel, NoABELUEHHbIA K
LUTaTMBY, U BHOBb B3BELUMBAIOT COCYL C BOAOW U1 MOrPYXEHHbIM B Hee 0OpasLom.

7.2.5. B3BelU€eHHbIN 00pasel BbIHAMAOT M3 BOAbI, MPOMOKAOT unbTpoBanbHoN Gymaron 1 B3BeLLMBAKOT
4N NpoBepKn repMeTudHOCTM obonoykn. Ecnv macca obpasua yeennumnace 6ornee 4em Ha 0,02 r no cpaBHEHUIO
C nepBoHa4vanbHou, obpaseL, cnegyeT 3abpakoBaTb U NMOBTOPUTL UCMbITAHUE C APYrMM 06pasLom.

7.3. ObpaboTka pesynbTaToB

7.3.1. [NOTHOCTb rpyHTa po, r/cM3 BbIMUCASIOT No dopmyne

p 1 2 omMera 1

Toe m - Macca obpasla TIpyHTa IO napadmMHMpOBaHUSA, T';

m - Macca napadmHMpoBaHHOI'O oOpa3zla IpyHTa, I';
1
m - pes3yJbTarT B3BEUMBAHNSA obpas3ua B BOIe - PasHOCTb Macc
2 napabmHMpoBaHHOTO ofpas3la M BHTECHEHHOM MM BOIH, T,
Po - MJIOTHOCTL mnapadpmHa, npuHmuMmaemas pasuoi 0,900 r/cMm3:
p
po - IJIOTHOCTBL BOXBl NPM TEeMIepaType MUCIBTaHui, T/cM3.
omera

MpumeyaHue. MNNoTHOCTL NapadurHa cnegyeT YTOUHATL AN Kaxaon naptum napaduHa. MNnoTHocTb BOAbI,
B 3aBMCMMOCTM OT TEMMEpPATYpPbI, CNeayeT NPUHMMAaTh NO CIPaBOYHOMY MpunoxeHuwo 11.

7.3.2. Mpun npumeHeHnn metoga obpaTHOro B3BELLNMBAHUSA NNOTHOCTL FPYHTa BbIYMCASAOT No bopmMyne

o) oMera

po = , (5)
po (m - m ) - po (m - m)
o) 4 3 omera 1
roe m, po , PO - TO Xe, 4UTO M B dopmyre (4):
P oMera

m - Macca cocyma C BoImomu, I';

3
m - Macca cocyma C BOIOOM M TIOTPYXEHHHM B Hee napadmMHMPOBAaHHBM

4 obpasuoM, T.

8. OnpegeneHune NIOTHOCTU MEP3NOro rpyHTa METOA0M
B3BeLUMBAHMUA B HEUTPanbHOMN XUOKOCTU

8.1. MNMogroToBKa K UCMNbITAHUAM

8.1.1. OO6pasey rpyHTa W HeWTpanbHasi >XWOKOCTb (KEPOCWH, JMIPOVMH W Ap.) OOIPKHbl UMETb
oTpuLaTENbHYIO TeMneparypy.

8.1.2. Obpaseuy rpyHTa oTOMpatoT okpyrnon dopmbl Maccon 100-150 r n obBaAsbIBaOT HUTLIO (N.7.1.2). [Ons
FPYHTOB C CETYATON UIN CIIOUCTON KPUOTEHHON CTPYKTYPO Macca obpasua MoXeT ObiTb yBENMYeHa.

8.1.3. OnpegensoT NNOTHOCTb HENTPANbHOMW XUOKOCTM apeoMeTpoM Npu TemnepaType UCMbITaHuS.

8.2. MNMposeageHne ucnbiTaHum



8.2.1. O6BA3aHHbIN HUTLIO ObpaseL, rpyHTa B3BELUUBAIOT.

8.2.2. 3atem obpasel, B3BELLNBAIOT, MOrPY3MB €ro B HEMTPanbHYO XNOKOCTb. B3BelunBaHne NponsBoanT B
COOTBETCTBUM C YKa3aHuAMN N.7.2.4.

8.3. ObpaboTka pe3ynbTaToB

8.3.1. TnoTHOCTb rpyHTa po, r/cM3, BbIYMCAAIT No dopmyrne

po = po m/(m — m ), (6)
nl 1
roe m - Macca ofbpasua (Do INOTPyXeHusd), I,
m - pesyJbTaT B3BeUMBAaHMA oOpasla B HEMTPAJIbHOM XMIKOCTM — PAasHOCTDH
1 mMacc obpaslua M BEITECHEHHOM MM XMIKOCTM, TI';
po — IJIOTHOCTBb HEeMUTpPAaJIbHOM XUIKOCTM IIPM TeMIepaType MCIHTaHUM,
nl r/cM3.

I'Ipvmeqal-me. |-|pl/l npnmeHeHnn metoaa O6paTHOFO B3BelWNBaAHNA NJNIOTHOCTb TPYyHTa BbIYUCNAKOT MO
dopmyne

po = po m/(m - m), (7)
nl 4 3
roe m ¥ po - TO Xe, 4UTO U B bopmyJe (6);
nl
m - Macca cocyla C HeMTpaJibHOM XUIKOCTLI, I';
3
m - Macca cocyla C HEeUTPaJIbHOM XMUIKOCTBI M MNOTPYyXEeHHEIM B Hee
4 obpasuoM, I.

9. OnpeneneHMe NNIOTHOCTU CYXOro rpyHta pac4eTHbiM MeTOA4OM

9.1. ns onpegeneHus NiOTHOCTU CyXOro rpyHTa npeaBapuTernbHO ONpeaensioT BNaXHOCTb rPyHTa n ero
NMOTHOCTb NPW 3TOW BIA*XHOCTU B COOTBETCTBUM C TpeboBaHuAMM pasd. 2, 3 1 6-8 HacTosLWero ctaHgapTa.
9.2. MNOTHOCTL Cyxoro rpyHTa po_d, r/cm3, BbluMCAAT No hopmyne

po = po/(1+0,01 omera), (8)
d

Tme po - IUIOTHOCTL I'PyHTa, T/CcM3;

oMera - BJIQXHOCTbL TPYyHTa, %.

10. OnpepeneHne NNIOTHOCTU YacTUL, FPyHTa
NMMKHOMEeTPUYEeCKMM MeToAOM

10.1. NNOTHOCTb YacTWL rPyHTa onpeaenseTcs OTHOWEHWEM MacChbl YacTUL, FpyHTa K nx obbemy.

10.2. MNoaroToBKa K NCMbITaHNSAM

10.2.1. O6pasey, rpyHTa B BO3AYLUHO-CYXOM COCTOSIHUM pa3MernbyaloT B hapdopoBon CTynke, OTOUpatoT
MEeTOOOM KBapTOBaHMs cpefHiol npoby maccon 100-200 r n npocemBatoT ckBo3b cuTO € ceTkor N 2, ocTaTok Ha
CUTe pacTuparoT B CTYMNKe U NPOCEUBAOT CKBO3b TO e CUTO.

10.2.2. V3 nepemeluaHHon cpegHer npobbl 6epyT HaBecky rpyHTa u3 pacyeta 15 r Ha kaxgble 100 mn
€MKOCTW MWKHOMETPa M BbICYLUMBAOT OO MOCTOSIHHOW MaccCbl B COOTBETCTBUMM C TpeboBaHusiMu nn. 2.2 un 2.3.
HaBecky 3aTopdoBaHHOro rpyHTa unu Topda crnegyer otoupaTtb U3 cpegHen npobbl M3 pacyeTa 5 I Cyxoro rpyHTa
Ha kaxxgble 100 Mn eMKOCTU MMKHOMETpPA, KOTopas B 9TOM cryvae JoimkHa ObiTb He meHee 200 mn.

Jonyckaetcs Mcnonb3oBaTe FPYHT B BO3AYLUHO-CYXOM COCTOSIHUW, OMpedenvB €ro rmrpoCKOMMYECcKyto
BMaXXHOCTb.

10.2.3. AnuctunnupoBaHHyto BOAY creayeT NPOKUNATUTL B TedeHne 1 4 1 XpaHnTb B 3aKynopeHHOWN ByThbinu.

10.3. lNpoBeneHne ncnbiTaHnim

10.3.1. MNMukHOMETpP, HaMONHEHHbIN Ha 1/3 QUCTUNNMPOBAHHOW BOOOW, B3BeLUMBaAtOT. 3aTeM Yyepe3 BOPOHKY
BCbINAKOT B HETO BbICYLLEHHYO NPoby rpyHTa U CHOBa B3BELUUBALOT.



10.3.2. TMukHOMETp C BOAOW W TPYHTOM B36anTbIBAlOT W CTaBAT KUNATUTL Ha necyaHy 6aHio.
MpOoOMKMUTENBHOCTL CMOKOMHOMO KUNAYEHUsa (C MOMEHTa Hayana KvneHus) JOIbKHa COCTaBNATb: ANisl NMECKOB U
cynecen - 0,5 4, ANA CyrmMHKOB U MMWH - 1 4.

10.3.3. lNocne kunayeHns NUKHOMETP crefyeT oxnagutb U AONUTb AUCTUNNUPOBAHHOW BOOOW A0 MEpPHOW
PUCKW Ha roprbillKe, a eCN MMKHOMETP C KanumnnisipoM B Npobke - A0 LWeNKN NMMKHOMETpA.

lMukHOMETP OXnaxgalT A0 KOMHATHOW TemnepaTypbl B BaHHE C BoAow. TemnepaTypy NMKHOMETpa
onpedensioT no TemnepaType BoAbl B BaHHE, M3MepsieMoOM C TodHocTbo o +-0,5°C  TepmomeTpom,
pacnosioXXeHHbIM B CpeHEeN YacTu BaHHbI MeXay NMMKHOMETPaMM.

10.3.4. MNocne oxnaxgeHus NUKHOMETpa crneayeT nonpaBuUTb MOJTOXEHNE MEHMCKa BOAbl B HEM, JobaBnsas
N3 KanenbHUUbl AUCTUNNMPOBAHHY BOAY. B NMKHOMETpe C MEpHOM PUCKOWM HU3 MEHMUCKa LOIMKEH coBnafaTtb C
Heli. BoamoxHble kannu BOAbl Bbile PUCKM yAansawT dunbTpoBanbHow 6Gymaron. [NMUKHOMETP € Kanunnsipom
[ONUBAKOT NPUMEPHO [0 CepeavHbl LUeVKM MUKHOMETPA, 3akpbiBaloT MNPOOKYy M yoansioT BbICTYNMBLLYIO M3
Kanunnsapa sogy unsTpoBanbHo Bymaron. [poBepstoT OTCYTCTBUE My3bIPbKOB BO34yXa Nod Npobkon u npu ux
Hanu4MM BHOBb JONUBAIOT BOAY.

lMMKHOMETP BbLITUPAIOT CHAPYXUW U B3BELLMBAIOT.

10.3.5. [anee BbINMBaOT COOEPXMMOE MNUKHOMETPA, OMNOSlAaCKMBaOT €ro, HanuMBalT B  HeEro
ONCTUNNMPOBaHHYI0 BOAY M BbIAEPXUBAKOT B BaHHE C BOAOW NMpWU TOM Xe Temnepatype. 3aTeM BbINOMHAT
onepauun, ykasaHHble B nN.10.3.4, 1 B3BeLLUMBAKOT MUKHOMETP C BOAOW.

MpumeyvaHue. MNpu 6ONbLIOM KONMYECTBE UCMbITAHUIA crieqyeT 3apaHee onpeaenuTb 06beMbl MMKHOMETPOB
(OO mMepHOI pUCKKN) U NX Maccbl C BOAOW NPY pasnnYHbIX TeMnepaTtypax, HaxogsLWmMXca B UHTepBarne temnepartyp
MCNbITAHUN.

O6bem nukHomeTpa Vn, M3, BbIYMCASIOT No hopmyrne

Vn = (m ' - m )/po , (9)
2 n omera
roe m ' - Macca OMKHOMETpa C IOUCTUIJIJIMPOBAHHOM BOIOM (MJIM HEMTPAJIbHOM
2 XUOKOCTBI — CM. pas3n.ll) Opu TeMIepaType TapUpPOBKM, I';
m - Macca INyCToI'O NMKHOMEeTpa, I';
n
po' - TIJIOTHOCTb BOHB (MM HEMUTPaJIbHOM XUIKOCTM) IPU TOM Xe
oMera TeMmnepaTtype, I/cM3.

Maccy nOuMKHOMETpa C IOUCTUIIJIMPOBAHHOM BONOVM MIIM HEUTPallbHOM XMAOKOCTLIO
m2, T, IOPU TeMIepaType MCIETAHUNM BHUMCIISIT 10 bopMmyie

m = m + po vn, (10)
2 n omMera
Toe po_ - IJIOTHOCTBL BOIB (MJIM HEeUTPaJIbHOM XUIKOCTU) npu
oMera TeMIlepaType MCIBETaHUN.

10.4. ObpaboTka pe3ynbTaToB

[IIOTHOCTL YacTuUll, I'PyHTa PO , I'/CM3, BBUMCIAOT [0 QOpMyJie
s
po = po m/(m +m -m), (11)
S omera 0 0 2 1
TIme m - Macca Cyxoro I'pyHTa, I';
0
m - Macca MNOMKHOMETPa C BONOM M TPYHTOM IOCJE KUIAUYEHMA IIpK
1 TeMIepaType MCHBTaHUSA, I';
m - Macca OMKHOMETpa C BOOOM IpM TOM Xe TeMIeparype, I:
2
po - [JIOTHOCTbL BOZXEl IPM TOI Xe TeMmneparype, I/cm3.

oMera



MpumeyaHmne. Maccy cyxoro rpyHta m_0 onpegensitoT Kak pasHOCTb pe3ynbTaToB [ABYX B3BELUUBAHWN,
BbIMNOSIHEHHbIX NO ykasaumsam n.10.3.1. B cny4yae mMcnonb3oBaHWs FPyHTa B BO3AYLUHO-CYyXOM cocTodHum m_0
BbIYMCNAT NO hopmyne

m = m/(1+0,001 omera ), (12)
0 g

TIme m - Macca IOpoBH BO3OYWHO-CYXOTO TPYHTa, T;

omera - I'MTPOCKONMUECKAasd BJIAXHOCTbL IPYyHTa, 5.
g

11. OnpeaeneHne NNOTHOCTU YacTUL, FPYHTA MMKHOMETPUYECKUM
MeTOAOM C HENTPanbHOMN KUOKOCTLIO

11.1. MNoaroToBKa K UCbITaAHNAM

11.1.1. MNMoaroToBKy NpPoObl rpyHTa NPOM3BOAAT B COOTBETCTBUM C YKasaHuamu nn. 10.2.1 n 10.2.2.

11.1.2. HeWTpanbHas XugkocTb (Hanpumep, KepPoCWH) AOMmkHa ObiTb 006e3BoXeHa M MpodunbLTPOBaHa.
KepocuH 06e3BoxuBaloT nytem B3bGanTeiBaHUs ero ¢ cunukarenem no NOCT 3956-76, npokaneHHbIM B MydenbsHowm
neun npu Temnepatype 500°C B TeueHue 4 4. Cunukarens 6epyT 13 pacyeta 250 r Ha 1 n kepocuHa.

MMnoTHOCTb KepocuHa nocrie 06e3BOXMBAHWS W OYUCTKM [OSPKHA OblTb YCTAHOBMEHA C MOMOLLbIO
apeomoTpa.

11.2. VicnbiTaHnsa npoBogaT B coOTBETCTBMM C ykadanusimy nn. 10.3.1-10.3.4, npumeHssi 06e3BOXEHHbIN
KEpOCWMH BMECTO AMCTUIINIMPOBAHHOW BOAbl M BaKyyMMpPOBaHME BMECTO KUMSAYEHWS: CTeneHb pa3psbkeHns npu
BakyyMMPOBaHWH criegyeT onpefendtb Mo Havany BblOerneHus Mny3blpbkOB BO3dyXa; BakyyMuUpoBaHwe cregyet
npoAoskatb 4O MpekpalleHns BblAeneHnsa ny3bipbKOB, HO He MeHee 1 4. lNpu Bcex B3BeLUMBaHWSX TeMnepaTypa
KepocuHa AormkHa 6biTb NOCTOAHHON, B Npeaenax +-1°C.

11.3. O6paboTka pe3ynbLTaToB

MNOTHOCTb YacTuML, 3aCONEHHOrO UNM HabyxatoLwero rpyHTa po_s, r/cM3, BbIYMCAAOT No hopmyne

po = po m/(m +m -m), (13)
S nl 0 0 2 1
TIme m - Macca Cyxoro TpPyHTa, T':
0

m - Macca OMKHOMETpa C KEePOCHHOM M TPYHTOM, I';

1
m - Macca OMKHOMETpa C KEPOCMHOM, T;

2
ro - IJIOTHOCTBL KEePOCHHAa [PM TEeMIepaType MCIBTaHus, T/cM3.

nl

MpunoxeHwue 1
CnpaBo4Hoe

TepMMHbI U UX NOACHeHusA

BnaxHocTb rpyHTa omera - OTHOLIEHME Maccbl BoAbl B OObeme rpyHTa K Macce 3TOro rpyHTa,
BbICYLLEHHOTO O NMOCTOAHHOW Macchl.

F'wrpockonnyeckas BRaXHOCTb OMera_g - BIaXHOCTb PyHTa B BO3AYLUIHO-CYXOM COCTOSIHWMM, T.€. B
COCTOSIHMN PaBHOBECUS C BNAXXHOCTBIO U TEMMNEPATYPOW OKpYXKatoLLero Bo3ayxa.

FpaHuua Teky4dyecTM omera_L - BnaXHOCTb [pyHTa, MPU KOTOPOW TPYHT HaxogWTCA Ha rpaHuue
NNacTUYHOIO U TEKYYErO COCTOSHUN.

MpaHMua packaTbiBaHMA (NNACTUYHOCTU) OMera_po - BIIaXXHOCTb FPYHTa, MPU KOTOPOW FPYHT HaXO4MTCS
Ha rpaHuLle TBEPAOro 1 NNacTUYHOIO COCTOSAHMWMN.

MnoTHOCTb rpyHTa po - Macca eanHULbl 06bema rpyHTa.

MnoTHocTb cyxoro rpyHTa po_d - OTHOLUEHWE MacChl rpyHTa 3a BblMETOM MacChbl BoAbl M NbAa O €ero
nopax K ero nepBoHayanibHoMy ob6bemy.



MnoTtHocTb YacTuy, FPyHTa po_s - Macca egunHuLbI obbema TBepAabiX (CKe.l'IeTHbIX) vYacTuy rpyHTa.

O6GopyaoBaHue U MaTepuarnbl, Heo6xoaumble Ans onpeneneHns PU3nYecKUx

XapaKTepUCTUK rpyHToB

N ObopynoBaHMe M MaTepMraJlbl Homep paznmesia craHIapra
n/mn
BiaxHoCTB I[ImoTHOCTB [Hpuno— | dpuno—
XeHue XeHue
2 13 (4 |5 [6e |7 |8 |10|11(12 13
1 llxkad CYWMIIBLHBEIM MIJIM Bakyym— |+ [+ |+ [+ + [+ + +
HBEIM CYUIMJIb HEI
2 TepMmomeTp 1o TOCT |+ |+ [+ |+ + |+ + +
2823-73E co mkxajsion or 0 mo
200°C, c uenoit menenus 2°C
3 SKCUKATOP 1o TOCT |+ |+ [+ |+ + |+ + +
23932-79E C xaJlblLMeM XJIO—
pucTteiM 0o I'OCT 4460-77,
IPOKAaJIEHHEIM B mMybesbHOM
neum
4 CTakaHUMKM CTEeKJISHHEEe 10|+ |+ [+ |+ + [+ + +
TOCT 23932-79E wmnu  ajioMu-—
HueBre BC-1 C KpbIIKaMu

MpunoxeHue 2
O6sa3aTenbHoe

Bsamern NOCT 23932-79 e yacmu HemepHol nocydbi nocmaHosrneHuem [occmaHdapma CCCP om 25 mas
1990 2. N 1307 ¢ 1 urona 1991 e. eeedeH 8 deticmsue OCT 23932-90

llnaTenr MeTaJlJIMdYecKue

Hox C HpsaMeM JIe3BUEM
MMOuEl TUTeJIbHBIE

Becu J1abopaToOpHEIE 1o

TOCT 24104-80E c TupsaMM IO
TOCT 7328-82E

+

+

+

+

+

+

+

+

+

Cm. FOCT 24104-2001 "Becbi nabopamopHsbie. Obwue mexHudeckue mpebosaHus”, eeedeHHbIl 8 delicmaue ¢
1 uroniss 2001 2. nocmaHoeneHuem F'occmaHdapma P® om 26 okmsibps 2001 2. N 439-cm

10

11

Bechl HacTOJIbHEIE LUMbepbIaT—
Hple o I'OCT 24104-80E c
rupsaMu no I'OCT 7328-82E

Crynka odapdopoBasg M NeCTUK
no T'OCT 9147-80E

Habop cuT 1o T'OCT
3584-73
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Yamka bapdboposBas 1o
T'OCT 9147-80E Wi Tas
[IJIaCTMaCCOBHIM, SMaJIMPOBaH-—
HBI

Konpua-npoB600TOOPHUKNA
(cm. m.3.1.2)

JlonaTka mnJjockas

lTaHTIeHUIMPKYJIb 1o I'OCT
166-80

Ilpecc BMHTOBOM

Hacanka IOJ1d BIaBJIMBaAHMUA
KOJIel]

I[IJacTUMHKM IJlagkue (CTeKJIo,
MeTaJlJl M T.I.)

BazenmH TexXHUUYeCKUM

KoHcucTeHTHas cMmasl3ka (Ta-
BOT U T.I.)

Crakanel jabopaTopHee 0,5 u
1 ;

I[looncTaBKM pasHEE

TepMomeTp 1o I'OCT
2823-73E co mkajyoi ot 0 mo
50°c, c 11eHoM’ neneHus
0,5°C

lapadmu

Vlrja, HUTL, JEecka

Bymara ¢unepTpoBasibHasa
Habop apeomeTrpor no I'OCT
18481-81E c LeHOM IeJieHus

0,001 n/cM3 oT 15 mo 35°C

HeMrpanbpHasa XUIOIKOCTH (xke—
POCUH, JIMTPOMH M T.I.)

[IMKHOME TPEL 1o I'OCT
22524-77E

BaHa necuanHasda

BaHHa c BOmOM

[lnneTka MM KalleJIbHMULA
BakyyMHEM mkad CcoO CTeK-—

JISHHOM OBEPKOM MJIM HacoC C
BAKYYMHOM TapeJKoM M KOJI—




IIaKOM

34 |BaJlaHCUPHHMN KOHYCX +

35 |CexynnmomMep CM-60 + +

36 |(Boma OMCTMIIIMPOBaHHAasA + |+ [+ + + + +
37 |BopoHKa CTEeKJISHHAs + |+ +
38 |[Cocyn crTexkyiaHHBM (OaHKa) + +

C KPBIIKOM
39 |TkaHb xJionuaTobOyMaxHas + +

40 |[IIpecc pBHYaXHBEM WIM THUI- +
PaBIMUYECKMI OO 3 T

* BanaHCUpHbIA KOHYC NpeacTaBnsieT cobor MeTannMyeckuin NEHETPALMOHHBIA KOHYC (Yron npv BEPLUMHE
30°) c oByMsI MPOTMBOBECAMM, XECTKO 3aKpPEMNSIEHHbIMM HA HEM TaK, YTO LIEHTP TSXKECTWU YCTPOWCTBa B paboyem
MOMOXEHNM ONYLLEH HWXE BEPLUMHbI KOHyCa A1 YCTOMYMBOCTY MPpU n3MepeHnsix. KoHyc nmeeT KombLEeBYIO PUCKY B
10 MM OT BepLUMHbI 1 06wyt maccy (76 +- 0,2) r. KomnnekTyeTcs Yallkon ans rpyHTOBOW NacThl U MOACTaBKOW.

MpunoxeHue 3
Ob6s3aTenbHoe

HonycTtumas pasHuua [lensta pe3ynbTaToB napansenbHbIX onpeaeneHui

BjlaXHOCTL TpPyHTa omera, %

1-5 >5-10 >10-50 >50-100 >100

IenvTa, % 0,2 0,6 2,0 4,0 5,0

BjlaxHOCTBE T'PyHTa Ha I'paHulle TeKydecTu omMera L, %

no 80 80 u OBoJjee

OenbTa, % 2,0 4,0

BlaxXHOCTE IPYHTa Ha TPaHMLEe TeKydeCcTu oMera p, %

no 40 40 n OGojsee
Ienbra, % 2,0 4,0
[IIOTHOCTL TpyHTa po, I'/cm2
[lecyaHble T'PYHTH [ETEBATO-TJIMHUCTEE IT'PYHTH
HOeneTa, 1r/cM3 0,04 0,03

[JIOTHOCTL WaCTUl, I'PyHTa Po_s, I/cm3

oo 2,75 2,75 n BoJee

HOenvTa, r/cM3 0,02 0,03




MpunoxeHwue 4
PekomeHayemoe

XypHan
onpeaeneHns BRaXHOCTU FPyHTa

NN ([Iara|Jlabo-|Homep |I'nmy— |Homep|Macca|Macca|Macca BreCy- |BiaxHOCTb
n/n paTo- [BHpa- |OMHa |cTa- |CcTa- |BJjlaxX- |WEeHHOTO omMera, %
PHEM |[OOTKM|OTOO-|KaH- |KaH- |HOTO |[IpyHTa co
HOMEDP pa 4yyKa |4MKa |TPYyH- |CTakKaHUYMKOM
obpa- obpa- C Ta Ccolu KPBIIKOM
31a 31a kpemi- [cra- (m 0, T
TPYyH— KOM KaH—
Ta, M m, I [4UMKOM
n
Kpbm- | 1-e 2-e oTHesib— | Ccpen-
KoM B3Be- |B3Be- |HOU Hag
m 0, |mmuBa-|mmuBa-— |npOOEH
T HYE HUEe
1 2 3 4 5 6 7 8 9 10 11 12
MpunoxeHwue 5
PekomeHayemoe
XKypnan

onpeaeneHnsi CyMMapHOW BrIaXXHOCTU MepP3/1oro rpyHTa MeToAoM cpefHei Npo6bl

I 1
NN |HaTa|Ha60—|HOMep|Pny— |HOMep|Macca|Macca|Macca|HOMep|Macca|Macca|Macca BEICY —

BiraxHoCTB Borax-
n/n| |paTo—|Bmpa—|6MHa |Tapu |Tapm,|06pa—|nepe—|CTa— |CTa— |Bnax—|meHHoro
IIepeMellaHHOTO | HOCThb
| IpHHﬁ |6OTKM|OT60—| |m_2, |3ua |Mema—|KaH— |KaH— |HOPO |rpyHTa
COlPPYHTa oMera, |IpyH-—
|HOMep| |pa | |r |rpyH—|HHoro|qMKa |qMKa |rpyH—|CTaKquMKOM %
Ta
| |06pa—| |06pa—| | |Ta C |rpyH—| |c |Ta CO|M Kpumxoﬁ|
oMe-—
| |3ua | |3ua | | |Mac— |Ta u | |KpHm—|CTa— |m_O, T |
ra_tot,|
| | | |rpyH—| | |coﬁ |Tapm | |Koﬁ |KaH— | |
% |
| || | |ra, u| | |raper |m_4, | Im, © |wxou| |
| | ] || | Im 3, |z | | |
I I 1
| | | | | | |r | | | |xpm-[1-e  |2-e
OTnenb—|cpen—| |




| | | | | | | | | |Koﬁ |BBBe—|BBBe—|Hoﬁ
HAs |
| | | | | | | | | |m 1, |msa-|mma-
IPOOBL | | |
| | | | | | | | | | |r fwe |uve |
] ] ] ] ] ] ] ] ] ] ] ]
7 I I I I I I I I I I I
I
1 2 | 3 | 5 | & | 7 | 8 | 9 | 10| 11 12 | 13| 14
15 16 | 17
| | | | | | | | | | | | |
[ " I I I I I I I I I I I
I

MpunoxeHue 6
PekomeHayemoe

XKypHan

onpeageneHua rpaHny TeKy4eCcTtu U packatbiBaHUA NblfieBaTO-rMUMHUCTbLIX FPYHTOB



NN [(Iara|Jlabo- |Homep |T'my-— I'paHMLIa TekydecTu I'paHMLIa TekydecTu Yucyo |Ilpm-
n/no paTo- | Bepa- | GuHa njac- |Meda-—-
pHBEDM |[BoTkM |0oTOO-|Homep |Macca|Macca|Macca I'panmua Teky-|Homep|Macca|Macca|Macca I'panmuia pac- |TUYHO- (HUA
HOMEP ra cTra-— cTra-— BJIaX— | BEICYIIEH— gyecTrm oMe-— cTra-— cTra-— BJIaX— | BEICYIIEH— KaTbIBaHMA CTUn
obpa- obpa-|KaH- |kaH- |[HOTO [HOTO Tpy- ra L, % KaH- |KaH- |[HOTO [HOTO Tpy- oMmera p, % 1l p, %
31a 31a uMKa |4YMKa |IpPpyH—|HTa Cco uyKa |4uMka |IpyH-|HTa CO
TPYyH— c Ta CO|CcTakaHuM— c Ta CO|CcTakaHuM-— lp-=
Ta, M KpHII— | CTa— KOM I KpHII— | CTa— KOM U oMe-—
KOM KaH- |KPHIIKOM KO’ KaH- |KPHIIKOM ra L-
m, r |uumxoMm|m O, T m, r |uumxoMm|m O, T ome-
n n ra p
KpbI- | 1-e 2-e oTmesib— | cpen-— KpbI- | 1-e 2-e oTmesib— | cpen-—
KoM B3Be- |B3Be- |HOI Hasa KoM B3Be- |B3Be- |HOI Hasa
m 1, |mMBa-|mMBa- |MIpPOOH m 1, |mMBa-|mMBa- |IpPOOH
T HUe HUe T HUe HUe
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21




MpunoxeHue 7

PekomeHayemoe
XypHan
onpepgeneHns NOTHOCTU rPyHTa MeTOO4OM B3BelWMBaHUA B BoAe
napad)MHOBbIX 06pa3LoB
[ I I I I I I I I I I I I
NN ﬂaTa|Ha60—|Homep|Pny— |Homep|Homep nnac—|Macca|Macca|Macca njgac-
MaCC&lO@%eMlHﬁOTHOCTb
n/nl |paTo—|Bpra—|6MHa |KOJ‘H:—|'I‘I/IHOK |KOJ‘H:—|KOJ'H:—|TI/IHOK |I'pyH—|I'pyH—
TpyHTa Py
PHEBI |60TKM|OT60—|ua I T {ua c|ua I T ITa, PlTa
V,lP/CM3
| Homep | | pa | | sepx—|mmx- |rpyn-|m 0, |Bepx-|mwmx- | | cm3
|
I 1
| |06pa—| |o6pa—| |Heﬁ |Heﬁ |TOM M|P |Heﬁ |Heﬁ | |
oGpa—|cpen—
lema | fewa | | | mmae-| | | || |ema
HAA
| dwevesl  feove-l | | we= |
I |za, | | |camms | | | | | |
S
T L
| | | | | | | | | | | | | |
I I I I I I I I I I I I I I
——
1] 2| 3 | 4 | 5 | e | 7 | 8 | 9 | 10] 11 | 12 | 13 | 14 |
15 | 16 |
| ] ] ] ] ] ] ] ] ] ] ] ] ]
[ I I I I I I I I I I I I I I
——
| | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
| | | | | | | | | | | | | |
|
MpunoxeHune 8
PekomeHayemoe
XKypHan
onpeapeneHnsa NJIOTHOCTU ’PyHTa MeTOAOM peXxyLuero Konbua
NN HaTa Jlabopa- | Homep Ty - Macca, T [I;moTHOCTB
n/mn TOPHBIM | BEpaboT— | OMHAa TPpyHTa P,
HOMEP KM oTbo— T/cM3
obpasua pa
obpa- | rpyH- | napa- |napa- |kKoHT- [oOpa- | cpen-
31a Ta IO |dmHM- | duHK- | pOoJib— | 3La HAS
TpyH- |napa- [poBa- |poBa- |HOe
Ta, M|OMHM-|HHOTO|HHOTO|B3BE—




poBa- (TPYH- |TPYH- |IMBaA—
HA Ta Ta B | HUe
BOIOE |mapa-
(0)Z8z07%8
pora-
HHOTI'O
TPYH-—
Ta
1 2 3 4 5 6 7 8 9 10 11
MpunoxeHune 9
PekomeHayemoe
XKypHan

onpeaeneHns NIOTHOCTU FPyHTa MeTOAOM B3BeluMBaHUA ob6pasua
B HEUTPaANbHOM XXUOKOCTU

NN HaTa Jlabopa- | Homep I'my- |Macca, T Tem—- |IgoT- |IIJIOTHOCTD
n/mn TOPHBEIM | BEpaboOT— | OMHAa nepa- |HOCThL | ’PYHTa P,
HOMEpP 2971 oTbo- Typa |HenT-|T/CcM3
obpasua pa XMO—- |pajib-
obpa-|obpa-|obpa-|xoc- |[HOM obpa-|cpen-—
31a 31a B|3Ua B|TH, xmun—- |[3ua Hag
TpyH- [BO3- |HeuT-|°C KOC—
Ta, M|Ooyxe |pajb- T,
HOM po_nl
K — X
KOCTU k/cM3
1 2 3 4 5 6 7 8 9 10 11
MpunoxeHue 10
PekomeHayemoe
XKypnHan
onpegeneHns NIOTHOCTU rPyHTa NUKHOMETPUYeCKUM MeToO4oM
NN [IaTa|Jlabo-|Homep |T'nmy—- |Howmep Macca, T Temne- |[ImoTHOCTB
n/u paTo- |BHpa- |6uHa |OMK- parypa|IrpyHTa p_S
pHBEDL |[OOTKM |O0TOO-|HOME—- |OIMK— |OMK— |OMK—- |OMK—- [CyXO-—|BOZIH r/cMm3
HOMEP pa Tpa HOMe- | HOMe- | HoMe- [ HoMe-— [ To (kepo-
obpa- obpa- Tpa, |(Tpa, |[Tpa c|Tpa c|rpyH-|cuHa), |oDpa-|cpen—
31a 31a 3amno- (3amno- [Bomou | BonoM| Ta °C 31a Hasda
TPYyH— JIHEeH- | JIHeH- | (ke-— (ke—




Ta, M HOT'O |HOTO |pocu-|pocu-

BOIOM | BOOOM | HOM) HOM)
(xke— (xke—- |m
pocu- [pocu- |TpyH-—
HOM) HOM) TOM
Ha Ha
1/2 1/2
ero ero
eMKO— | eMKO—
CTn CTu mn
TPYH—
TOM
1 2 3 4 5 6 7 8 9 10 11 12 13 14

MpunoxeHue 11
CnpaBo4Hoe

MnoTHocTb BoAbl npn pa3nnyHbIX TeMmnepaTtypax

Temnepatypa, -C |InmorHOCTh, T/cM3|TeMmneparypa, °C|InorHocTh, T/CM3

0-12 1,000 24-27 0,997
12-18 0,999 28-30 0,996
19-23 0,998 31-33 0,995

MpunoxeHue 12
PekomeHayemoe

Onpep.eneHMe rpaHnubl pacKaTbiBaHUA (nnacquocm) MeTOoAO0M npeccoBaHuA

1. TpaHuuy packaTblBaHMS  OOMycKaeTcs  onpedensTb Kak — BMaXHOCTb  PYHTOBOW  NacThl,
yCTaHaBMMBALLYIOCA MOCNe MNPECCOBaHWs €e B KOHTakTe C Lennono3on (dunstpoBanbHow 6ymaron) nog
nasneHvem 2 MMa (20 krc/cM2) o 3aBepLueHs BOOOOTAAYN IPyHTa.

2. MNpoBegeHue ncnbiTaHum

2.1. WabnoH TonwuHom 2 MM ¢ 0TBEPCTUEM 5 CM YKNaAbIBaOT HA XITONYaToOyMaXKHY TKaHb W 3aMoSHSOT
rPYHTOBOW MacToW, MOAroTOBMeHHOM Mo nn.4.2.1-4.2.5 HacTosiwero craHgapTta. M30bIToK nacTel CPe3aloT HOXOM
BPOBEHb C MOBEPXHOCTbIO WwabnoHa. WabnoH ygansoT, a nonyyeHHbI obpasel MOKPbIBAKOT CBEPXY TakoW e
TKaHbHO.

2.2. CHu3y 1 cBepxy noarotoBneHHoro obpasua yknagbiBaoT no 20 nMcToB unbTpoBanbHOW Gymaru
pasamepom 9x9 cm. [logrotoBneHHbI 00pasel nomeLllarT Mexay OEPEBSHHbIMU WM MeTann4yeckumm
nnacTUHKaMKn K co3gatoT C MOMOLLbIO Npecca AasneHne Ha obpasel, 2 MlMa (20 krc/cm2) B TeyeHne 10 MuUH.

2.3. 3atem NpoBOOAT KOHTPOfb 3aBepLUEeHUs BOAOOTAAYU rpyHTa. [na aToro cHMMaloT JaBreHue npecca,
BbIHMMalOT obpasel 1, yaanvse punbTpoBanbHyto bymary u TkaHb, crubatoT obpasel, nononam.

lpaHuLy packaTbiBaHMSA CYATAOT AOCTUTHYTON, ecnn obpasel Ha crmbe 4aeT TPeLLnHY.

24. Tlpu oOTCyTCTBMM TpeliMHbl onpedeneHne noBTOPSAOT Ha HOBOW MOPUMM  NacTbl, YBENUYMB
ONUTEnNbHOCTL NpeccoBaHMs Ha 10 MUH MO CPaBHEHMWIO C OJIMTENBHOCTBIO NPEeAbIAYLWEro UcnbiTaHns. NMoBTOpHLIE



npeccoBaHWsi MOBTOPSIOT OO TEX Nop, Noka He ByaeT AOCTUrHYTa rpaHuLa packaTblBaHWUS rpyHTa B COOTBETCTBUN C
n.2.3 HacToSALWEro NPUOXEHNS.

2.5. Mo AOoCTMXKEHMM TpaHuLbl packaTbiBaHMS cpa3y onpeensioT BNaXHOCTb oOpasua B COOTBETCTBUM C
yKkasaHuamum nn. 2.2 1 2.3 HacTosLLero ctaHaapTa.

2.6. [Ina KOHTpONsS NPMMEHNMOCTM MeToda AN rPyHTOB, MocTynawwux B nabopatoputo, He meHee 20%
obuiero ymcna obpasLoB U3 KAKOOMO MHXEHEPHO-TEONOMMYECKOro aneMeHTa criefyeT UCMbITbiBaTb NapanienbHo
METOAOM packaTbiBaHWsI COMMacHO ykasaHusM pasn.5 HacTosilero ctaHgapTta. MeTtod npeccoBaHust AOMycKkaeTcs
NMPUMEHSATL TOMBKO MPU NMOJTyYEHUM COMOCTaBUMbIX Pe3yNbTaToOB KOHTPOMbHBIX OnpeaeneHnii.

MpunoxeHune 13
PekomeHayemoe

OnpeneneHMe NJIOTHOCTU YaCcTuUy 3acCoJieHHbIX TPYHTOB B BoAe

1. MNogrotoBky 00OpasuoOB rpyHTa K MUCMbITaHMAM crnegyeT NpoBOAUTL B COOTBETCTBMM C YKasaHUAMWU M.
10.2.1 n 10.2.2 HacTosLLero cTaHgapTa.

2. lNpoBeneHne ncnbiTaHnin

2.1. BeinonHsoT onepaunu, ykasaHHble B nn. 10.3.1-10.3.3 HacTosLWwero ctaHgapTa.

2.2. C noMOLLbIO PE3NHOBOW FPyLUN CriefyeT OCTOPOXHO OTCacbiBaTb OCBETIIEHHYIO XUOKOCTb M3 BEPXHEN
4YacTu NUKHOMETpa B Marblil MMKHOMETP, 06beM KOTOpPOro He AorpkeH npesbiwatb 60-80% obbema OCHOBHOMO
nukHomeTpa. [lonoxeHne MeHUcka B ManoM MUKHOMETpe YcTaHaenueawT cornacHo n.10.3.4 HacTosiero
cTangapTa, obaBnsas B HEro No KanssiM OCBETIIEHHbIA COMNEBOW pacTBOp M3 OONbLUOro MMKHOMETPA, NPU 3TOM He
Jornyckasi B3amy4mBaHusa ocajka B 60MbLLIOM NMKHOMETpE.

ManbI MMKHOMETP C XXMOKOCTbIO CrieayeT BbITEPETb HACYXO U B3BECUTD.

2.3. ConeBon pacTBOp W3 Marioro MUKHOMETPa W CYCMEeH3n M3 OBOonbLUOro NUKHOMETpPa BbINMBALOT,
NpoNonacknBalT UX AUCTUIINIMPOBAHHOW BOAOW, HANMBalT OUCTUNNMPOBAHHYIO BOOY W BbiAEPXKMBAKOT B BaHHE C
BOOMN.

2.4. [anee BbINOMHAKT onepauun, ykasaHHble B M.10.3.4 HacTOsAWEro craHgapTa, U B3BELUMBAKOT
NMUKHOMETPbI C BOOOWN.

3. ObpaboTka pesynbTaTos

3.1. MNOTHOCTb YacTuL, 3aCONEHHOTO FPYHTa Po_Sz, r/cM3, BbIYUCNAT No hopmyrne

M + M - M (m - m) )M - M)
3 0 2 4 3 3 1
po_ =M /( + ),
Sz 0 po po (m - m )
omera z 3 2
rne M - Macca I'pyHTa B [IMKHOMETpe, T';
0
M - Macca 0OoJbWOTO IMKHOMETpa (mycToro), T,
1
M - Macca OOJbHIOTO NMKHOMETpa C BOIOM M TPYHTOM, I';
2
M - Macca OOJbWOIOC NMKHOMETpa C BOIOW, I';
3
m - Macca MaJIoTO IMKHOMeTpa (OoycToro), I';
1
m - Macca MaJjioT'0o IMKHOMETpa C BOHNOM, I':
3
m - Macca MaJjloT'o IMKHOMEeTpa C COJIEBEIM pacTBOPOM, I';



Po

ro

oMera

IIJIOTHOCTbBb PacTBOPUMMEIX coJjien (HOHYCKaeTCH IIPMHVIMAaTb poiz
= 2,20 o/cM3) ;

- IJIOTHOCTL BOIH NPM TeMIepaType MCHHTaHusa, T/cMm3.
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