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MalyuoHHOM yKasamene «HauuoHanbHele cmaHOapmel». B crnydae nepecmMompa (3aMeHbl) Unu OmMMeHbI
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M E XTTOG CVYJ.APGCT BETHTHB H C TAHDIOIAPT

FPYHTbI

MeTopbl naGopaTopHOro onpegeneHusa U3NYECKUX XapakTepUCTUK

Soils. Laboratory methods for determination of physical characteristics

HOata BBeaeHusa — 2016—04—01

1 O6nacTb NpUMeHeHus

HacTosawmia ctaHaapT pacnpocTpaHaeTcs Ha AUCTNepCHble NecyaHble U FMUHUCTBIE TPYHTLI, YyCTaHaBMu-
BaeT MeToAbl abopaTopHoro onpeaeneHuns usnyecknx xapakTepucTuk, NpMMeHsieMble Npu natopaTopHbIX
NCMbITAHUSAX FPYHTOB B NPOLIECCe NHXEHEPHO-TEONOrMYECKMUX U3bICKAHWIA ANs CTPOUTENLCTRA.

HacTtosawuii cTaHaapT He pacnpocTpaHaeTCsl Ha KPYNMHOOBIOMOYHLIE FPYHTHI.

2 HopmaTtuBHbIe CCbINKU

B HacTosiLem cTaHAapTe UCMONb30BaHbl HOPMAaTUBHbLIE CChINTKM Ha criedytoLLiMe MeXrocyaapCTBEHHbIe
cTaHaapThl:

FOCT 166—89 (MCO 3599—76) LUTaHreHUMUpKYu. TexHn4eckume ycrnosus

FOCT 1770—74 (UCO 1042—83, NCO 4788—80) MNocyna mepHasas nabopaTopHas CTEKNsiHHAs.
LinnuHapel, MeH3ypkn, konbel, npobupku. ObLume TexHudeckue ycrosust

FOCT 6709—72 Boga. AnctunnuposaHHas. TexHudeckue ycrnosus

FOCT 8735—88 [Mecok ans ctponternbHbIX paboT. MeToabl UcnbITaHuiA

FOCT 8984—75 Cunukarens-nHankatop. TexHn4Yeckne ycrnosus

FOCT 9147—80 Mocyana v ob6opyaosaHue nabopaTopHble hapdoposble. TexHUUecKkne ycrnosus

FOCT 10778—83 LnaTtenu. TexHudeckue ycnosus

FOCT 12071—2013 TpyHTbI. OT6OP, yNakoBKka, TPaHCMOPTUPOBaHNE U XpaHeHe obpasLoB

FOCT 18481—81 ApeomMeTphbl U LUAMHAPLI CTekNsiHHbIe. ObLne TexHnYecke ycnoBust

FOCT 22524—77 TIMKHOMETpPBI CTEKIAHHBIE. TEXHUYECKNE YCNOBUS

[OCT 24104—2001* Bechkl nabopaTopHble. ObLMe TexHUYeckne TpeboBaHNs

FOCT 25100—2011 TpyHThI. Knaccundukaums

FOCT 25336—82 lMocyaa 1 06opyaoBaHne nabopaTopHble CTEKMSAHHBIE. TUMbI, OCHOBHLIE MapaMeTpbl
1 pasmepsbl

FOCT 28498—90 TepMOMETPbIXUAKOCTHbIE CTEKNsAHHbIe. ObLMe TexHnYeckue TpeboBaHna. MeTtoabl
UCMbITaHUIA

FOCT 30416—2012 TpyHThI. JTabopaTopHble ncnbitaHus. O6LmMe NonoxeHus

* Ha Tepputopumn Poccurickon ®egepaunmn gencteyet [OCT P 53228—2008 «Becbl HeaBTOMaTU4€CKOro AeNCTBUS.
YacTb 1. MeTponoruyeckme u TexHudeckme Tpebosanust. icnbiTanms».

WU3paHune odmumansHoe
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MpwnmeyaHune— lNpyNonb3oBaHUN HACTOAWMM CTaHAAPTOM LenecoobpasHo NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTAHAAPTOB B MHMOPMAaUMOHHOW cucTeme o6lWero nonb3oBaHus — Ha oduumansHoMm cante PegepanbHOro
areHTCTBa NO TEXHUYECKOMY PErynupoBaHUIo U METPonorun B cetn MHTepHeT nnu no exerogHomy UHGOpMaunoHHOMY
ykasatenio «HaumoHanbHble cTaHAapThI», KOTOPLIV ONYOGNMKOBaH NO COCTOAHWMIO HA 1 AHBApPA TEKyLWero roaa, n no cooT-
BETCTBYIOWMUM €XEMECSHHBIM MHGOPMALMOHHBIM YKasaTensm, onybnMkoBaHHeIM B Tekywem rogy. Ecnu cceinouHbin
CTaHAAPT U3MEHEH (3aMeHeH), TO NPY NONb30BaHUM HACTOALWMM CTAHAAPTOM CneayeT PyKOBOACTBOBATLCA 3aMEHSIIOLLUM
(v3meHeHHbIM) cTanaapToM. Ecnin cebinoyHbivi ctaHaapT oTMeHeH 6e3 3ameHbl, TO NONOXeHWe, B KOTOPOM AaHa CCbirka
Ha HEero, NPUMEHNETCA B YacTH, He 3aTparmBaloLemn 3Ty CCbINKY.

3 TepmuHbI M onpeaeneHus

B HacTosiwem cTaHaapTe npumeHeHbl TepmuHel no FOCT 25100 u FTOCT 30416, a Takke cneayowwmn
TEPMUWH C COOTBETCTBYIOLUMM OnpeaeneHnem:

3.1 cyMMapHas BNaxxHOCTb Mep3noro rpyHTa w, . OTHoLleHne Macchl BCeX BUAOB BOAb! (NeAsaHbIX
BKITIOMEHWA, NPOCOeB, NMH3, MOPOBOro NbAa U Hesamep3sllen BoAbl) B Mep3noM rpyHTe K Macce 3TOro rpyHTa,
BbICYLLUEHHOTO 40 NOCTOSIHHOW MaccChl.

4 OO6LKMe NonoXxeHus

4.1 OT60p, ynakoBKy, TpaHCNOPTUPOBaHUE N XpaHeHWe 06pa3sLIoB rpyHTa HEHapyLLUEHHOro (MOHOIUTOB)
W HapyLUEHHOro CroXeHus cnegyet nposoguTb B cooTseTcTBUN ¢ FTOCT 12071.

4.2 ModroToBKYy K MCMbITAHUAM W onpedeneHne NAOTHOCTU Mep3nbiX FPYHTOB criefyeT NPoBOAUTL
B NOMeLLeHWUM C oTpuLiaTenbHON TeMnepaTypoil Ha He NoABEPraBLUNXCA OTTanBaHuo obpasuax.

4.3 dusnyeckme xapakTepucTukun cneayeT onpeaensiTe He MeHee YeM A4S ABYX napannenbHbiX npob,
oT6npaeMbIxX U3 uccnegyemoro obpasua rpyHTa.

4.4 3HayeHue XxapakTepUCTUK BbIMUCAAIOT Kak cpeaHee apudmeTuieckoe pesynbTaTtoB napannenbHbiX
onpegeneHni. PasHuua mexay napannenbHbIMU onpeaeneHnsiMu He AOMKHA NpeBblllaTb 3HAYEHUA no
npunoxexuio A. Ecnu pasHuua npeseilwaeT A0MYCTUMYIO, KONNMHECTBO onpeaerieHUi cneayeT YBeNUYuTb.

4.5 Mpn obpaboTke pe3ynbTaTOB WUCMbITAHUNA MIIOTHOCTb M BIIXHOCTb BBIMUCAAIOT C TOYHOCTbIO
cornacHo MOCT 30416.

4.6 TMorpelHOCTb U3MEpPEeHUs Macchl (B3BELLMBAHUA) He AOSDKHA npesblwaTth: npn macce ot 10 Ao
1000 — 0,02, npumMacce cBbie 1000r — 5.

4.7 MeTop onpegeneHns XxapakTepucTUKX rpyHTa BoibpaeTcs B 3aBUCUMOCTU OT €ro CBONCTB B COOT-
BeTcTBUM ¢ npunoxeHem A TOCT 30416. OnpeaeneHve HWXHero npegena nNNacTUYHOCTU AonyckaeTcs
onpeaensitb METOAOM NMPeccoBaHusl cornacHo npunoxeHuio N. OnpeageneHne NANOTHOCTU YacTUL, 3aconeH-
HbIX TPYHTOB BO3MOXHO OnpeaensTb, UCNOoNb3yst MeToq ABYX MMKHOMETPOB (npunoxexue I1).

5 OnpegeneHve BNaXHOCTU (B T. Y. FTMTPOCKONUYECKOWN) rPyHTa
MeTOAOM BbICYLUIMBaAHUA [0 NOCTOAHHOW MacChbl

5.1 Heobxognmoe obopyaoBaHue:

- CYLUMNbHbINA LIKad;

- nabopatopHble Becbl o FTOCT 24104;

- MeTannu4eckue Unn cteknaxHble 6iokebl no MOCT 25336;
- wnatenb no FOCT 10778.

5.2 MNMoaroroBKa K UCNbITAHUIO

5.2.1 Mpoby rpyHTa Ans onpeaeneHys BNaxHOCTU oTbupatoT maccon 15—50 r, noMewaioT B 3apaHee
BbICYLLEHHbIA, B3BELUEHHBI (M) U MPOHYMEPOBaHHBIA BIOKC M NIIOTHO 3aKpbiBakoT KPbIWKOKX. Mpun oT6ope npobbl
13 obpasLa HapyLUEeHHO! CTPYKTYpPbl TPYHT HYXXHO TLUATENbHO NepeMeLlaTtb, YTobbl BNaXXHOCTb pacnpeaenu-
nacb no 06pasLy paBHomepHo. Ecnv B uccrneayeMoM rpyHTe NpUCcyTCTBYHOT BKIKOHYEHUS, TO Npy oT6ope Npobbl
Ha BNAXXHOCTb HY>XHO YAanuTb BCe BUAUMbIE BKITIOUEHMS.

5.2.2 Mpoby rpyHTa Ana onpeaeneHnst rurpocKONUYEcKon BNaXKHOCTU w, rpyHTa maccoi 15—20 r
cneayet oTbupaTtb MeToAoM kBapToBaHusi no FOCT 8735 u3 rpyHTa B BO3AYLIHO-CYXOM COCTOSIHUM, pacTep-
TOro, NPOCESIHHOrO CKBO3b CUTO C CETKOM 1 MM U BblAEPXaHHOrO OTKPbLITHLIM HE MeHee 2 Yaca NMpu AaHHbIX
Temneparype 1 BIIaXXHOCTU BO3ayXa.

2
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5.3 MNpoBeaeHUe UCNbITaHUA

5.3.1 Mpoby rpyHTa B 3aKpbITOM OIOKCE B3BELLUBAIOT.

5.3.2 OTKpbITEIN BIOKC NOMELLAIOT B HArpeThli CYLINNbHBIN WKad. MPyHT BbICYLLMBAIOT A0 NOCTOAHHOWM
macchl npu Temnepatype (105 £ 2) °C.

3aruncoBaHHble rpyHTbI BbiCyLLUMBatoT Npu Temnepatype (80 + 2) °C.

5.3.3 lecyaHble rpyHTHI BBICYLUMBAIOT B TeYEHUe 3 4, a ocTarnbHble — B TeyeHue S 4.

MocnepytoLime BbICYLUMBAHNSA MecHYaHbIX rPYHTOB NMPOU3BOAAT B TedeHue 1 4, a ocTarnbHbIX — B Teve-
Hue 2 4.

5.3.4 3aruncoBaHHble rPyHTHI BbICYyLIMBAOT B TeueHuWe 8 4. MNocredyrowmne BeICYLLIMBaHWUA NPOBOAAT
B TeyeHne 2 u.

5.3.5 MNocne Kaxaoro BbICYLUMBAHMA 3aKpbITbi BHOKC OXNaXQalwoT OO TemrepaTypbl noMeleHus u
B3BELUMBAIOT.

BhicylwnBaHWe NpoBOAsAT 40 MOMYYEHUsI PasHOCTM Macc rpyHTa ¢ BHOKCOM Mpu ABYX nocrneayroLmx
B3BeLUMBaHMAX He 6onee 0,02r.

5.3.6 Ecnv npu NoBTOPHOM B3BELLMBAHUN FPyHTa, coAepXallero opraHnyeckue Bellectsa, Habnwoaa-
eTcsl yBeNMYeHe Macchl, TO 3a pe3ynbTaT B3BeLUMBaHNS NPUHUMAIOT HaUMEeHbLUYHo Maccy.

5.4 O6paboTka pe3ynbTaToB
BnaxHocTb rpyHTa w, %, BLIMUCNAOT No dopmyne:
w=100™"T0o )
my-m
rae m; — Macca BaXHOro rpyHTa ¢ 61oKcom, T;
My — Macca BbICYLLIEHHOrO rpyHTa ¢ BI0KCOM, T;
m — macca nycToro 6tokca, r.

[JonyckaeTca BelpaxaTb BMaXHOCTb rPYHTa B AOMNAX €AUHWULbI.
PesynbTaThl UCMbITAHUIA CIEAYET BHECTU B XXypHan (npunoxexue b).

6 OnpegeneHne CyMMapHOW BNaXHOCTU MEP3Noro rpyHTa

6.1 Heo6xopgumoe o6opyaoBaHue
Wcnonb3yioT obopyaosaHue no 5.1.
6.2 MoaroToBKa K UCNbLITAHUAM

6.2.1 Obpas3eL, Mep3noro rpyHTa Maccon 0,5—2 kr (B 3aBUCUMOCTU OT KPUOTEHHOWN TEKCTYpPbl FPyHTa)
nomMeLLaloT B NONUITUIIEHOBLIA NakeT, NOTHO 3aBA3bLIBAIOT; AN NpeAoTBpaLleHNs BbiTeKaHWA U3 nakeTa
BNarv nakeT ¢ F[pYHTOM NMOMECTUTL B NpeABapUTENbHO BLICYLIEHHYIO YaLlKy.

6.2.2 [aioT rpyHTYy OTTanATb.

6.2.3 Becb o6paseL rpyHTa nepemelunsatoT, AOBOAAT A0 OAHOPOAHOIO COCTOAHUSA.

6.2.4 lNpoby rpyHTa oTOUpatoT cornacHo 5.2.1.

6.3 MpoBeaeHue UcNbITaHUN

Mpo6y rpyHTa B GloKCce B3BELIMBAIOT U BbICYLUMBAIOT B COOTBETCTBUM C TpeboBaHUAMM 5.3.
6.4 O6paboTtka pe3ynbTaToB

CymMmapHyIo BNaXHOCTb MEP3oro rpyHTa w,, paccumMThIBaloT cornacHo 5.4 no chopmyne (1).

7 Onpe,qenel-me BepxHero npeaena NnnactTU4YHOCTU — BNaXHOCTU NPYHTA
Ha rpaHuye TeKy4ecTn MetToaom 6anchV|pHoro KOHycCa

7.1 TpaHuuy TekydyecTun criedyeT onpeaenaTb Kak BNaXXHOCTb NPUrOTOBNEHHON U3 UCCelyeMoro rpyHTa
nacTbl, NP KOTOPOI BanaHCMPHBIA KOHYC NorpyXXaeTcs nogd AericTBueM co6CTBEHHON Macchl 3a 5 ¢ Ha rnybuHy
10 Mm.

7.2 Heobxognmoe o6opyaoBaHue:

- CYLUMMbHBIV WKad;

- nabopaTopHble Becbl Mo FTOCT 24104;

- MeTannMyeckune Unn cteknsHHble 6rokebl no FTOCT 25336;

- BanaHcupHebIin koHyc Bacunbesa ¢ LUMMHAPUYECKON YaLlKon;
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- tbapcpoposasi no NOCT 9147 unu meTannuyeckas yallka guaMeTpom 7—=8 cMm;
- wnatensno FOCT 10778;

- cTynka ¢ nectukoM no FOCT 9147;

- CUTO c OTBEpPCTNEM 1 MM MO AENCTBYIOLLE HOPMATUBHOW AOKYMEHTaLUn*;

- MeniKasi Tepka;

- BasenuH.

MpumMeyaHwne— banaHCUpHbIN KOHYC npeacTaBnser cobol mMeTannmyeckuii NeHeTPaunoHHbIR KOHYC (yron
npv BepwmHe 30°) ¢ ABYMS NPOTUBOBECAMM, KECTKO 3aKPENnieHHbIMU Ha HeM TaK, YTO LEHTP TSXKECTU YCTPOIiCTBa B pabo-
YeM MOMOXEHWM ONyLUEH HWXe BeplUMHbl KOHyca Ansi YCTOWYMBOCTM MPW M3MEpeHusiX. KOHYC MMmeeT KkonbueByto
pucky — 10 MM OT BepLUMHbI 1 0BLwyto maccy (76 + 0,2) r. KomnnekTyeTcs Yalukom Ansi rpyHTOBOW NacThl M NOACTaBKON.

7.3 MoAarotoBKa K UCMbITAHUAM

7.3.1 Ons onpeaeneHWs rpaHuLbl TEKYYECTM UCMOMb3YHT MOHOMUTHI UNM obpasibl HapyLUEHHOro
CIOXEHWs1, A1 KOTOPLIX TpeByeTcs coXxpaHeHUe NPUPOSHON BaXHOCTH.

Ons rpyHTOB, cofepXallux opraHnyeckne BeLlecTsa U Wibl, rpaHuLy TeKy4yecTu onpeaensaoT cpasy
nocne BCkpbITUS 06pasLia, He AomnyckaeTcsl UCNOMb30BaHNe AaHHbIX FTPYHTOB B BO3AYLIHO-CYXOM COCTOSHUM.

[nsi rpyHTOB, He cofepallmX opraHnYecknx BeLecTB, BO3MOXHO NCMOoNb3oBaHMe 06pasLoB rPyHTOB
B BO34YLUHO-CYXOM COCTOSIHUN.

7.3.2 O6pasel, rpyHTa NnpMpoaHON BNaXHOCTN pasMUHa0T WNaTenNem Byallke Ui HaTuparoT Ha Menkon
Tepke ¢ gobaBkon AUCTUNNMPOBaHHOW Bodbl (Boda AomkHa cooTBeTcTBoBaTh FOCT 6709 no nokasatensam
pH 1 yaenbHoi anekTponposoaHocTu (YOI), ecnin aTo TpebyeTca, yaanue U3 Hero pacTUTenbHble ocTaTku
KpynHee 1 MM, oTBMpaloT 13 pasmesibYeHHOro rpyHTa metodom ksaptosaHusi no FOCT 8735 npoby maccon
okono 100 r. MNpu HannuMM B rpyHTOBOW NacTe BKNOYEHUI pasmepoM boree 1 Mm TpebyeTcs NponycTuTb
FPYHTOBYIO NACTy CKBO3b CUTO € ceTkon Ne 1.

Mpoby BbIAEPKMBAIOT B 3aKPLITOM CTEKIAHHOM cocyae He MeHee 2 Y. [iNA TsKenbiX CYrNIMHKOB U IMnH
BpPeMsi BblAep>KKU YBENUUNTL 0 6 4.

7.3.3 Mpwu npoBeaeHUN UCbITAHUA C UCNONb30BaHWEM obpasLa rpyHTa B BO3AYLIHO-CYXOM COCTOSIHUN
ero pactuparoT B haptOopOBO CTYNKE UK B PAaCTUPOYHON MalIMHe, He Aornyckas ApobneHns YacTuu, rpyHTa u
0OHOBPEMEHHO yaAansisi U3 Hero pactTuTenbHbIe OCTaTKM KpynHee 1 MM, NpocenBaloT CKBO3b CUTO CCETKOM 1 MM.
Mpoleawmnin CkBO3b CUTO TPYHT YBMAXKHSIIOT AUCTUNNIMPOBAHHON BOAOW (BoAa AOMMKHA COOTBETCTBOBATb
FOCT 6709 no nokaszatenam pH 1 Y3I1) oo cocTosiHMSA ryCTON NacTbl, NepeMelunsas wnatenem, U Bblaepxu-
BatOT B 3aKpbITOM CTEKISIHHOM cocyfe cornacHo 7.3.2.

7.3.4 [Ons yoaneHus usbbiTka Bnarv us obpasuoB UnoB NpoussoaaT oGxxatue rpyHToOBOM NacThl, NoMe-
LLEHHOI B xnonyaTobyMaxkHylo TkaHb Mexay nuctamu couneTpoBansHo 6ymary, noa AaeneHnem (npecc,
rpys). FpyHTOBYO NACTy U3 UMOB He AoNYyCKaeTCs BbiAEPXNBaTb B 3aKPbITOM CTEKIISIHHOM cocyae.

7.3.5 [obaBnsTb CyxoW rpyHT B rPYHTOBYIO NacTy He AonyckaeTcs.

7.4 MNpoBeaeHUe UCMBITAHUNA

7.4.1 MMoaroToBrneHHyo rPYHTOBYID MacTy TWaTenbHO MepemelunBaloT LWnaTenem u HebomnbwmmMm
nopumamu nioTHo (6e3 Bo3ayLLHbIX MONOCTeN) yKNaabiBaoT B LUNUHAPUYECKYIO YallKy. [oBepXHOCTL NacThbl
3arnaxusaroT LWNaTenemM BPOBeHb C KpasMu Yallku.

7.4.2 BanaHCUpHBIN KOHYC, CMa3aHHBIN TOHKUM CNoeM Ba3enuHa, NoABOASAT K NOBEPXHOCTU IPYHTOBOW
nacTbl Tak, YTOBbI €ro 0CTpUe kacanoch NacTel. 3aTem NNaBHO OTNYCKAOT KOHYC, MO3BOSISAA My MorpyxaTtbest
B NacTy nod AencTenem cobcTBeHHOro Beca.

7.4.3 TlorpyxeHue koHyca B nacTy B TeyeHue 5 ¢ Ha rnybuHy 10 MM nokasbiBaeT, YTO rPYHT UmeeT
BMaXHOCTb, COOTBETCTBYIOLLYIO FpaHULLe TeKy4HecTu.

7.4.4 Tpw norpyxeHun KoHyca B Te4eHue 5 ¢ Ha rnybuHy meHee 10 MM, rpyHTOBYIO NacTy U3BNeKaloT U3
vallku, NpucoeanHsIOT K ocTaBluelica nacTe, 4o6aBNsa0T HEMHOMO ANCTUNNMPOBaHHON BOAbI (BoAa AOMKHA
cooTBeTcTBOBaThL FOCT 6709 no nokasatenam pH 1 Y3I), TwarensHo nepeMellnBaioT ee 1 NOBTOPAOT one-
pauuu, ykazaHHble B 7.4.1—7.4.3.

7.4.5 TMpw norpyxeHnmn kKoHyca 3a 5 ¢ Ha riny6uHy 6onee 10 MM rpyHTOBYIO MACTY U3 YallKW Nepeknaabl-
BatoT B hapcopoByto YaLlKy, cerka noacyLumMBaoT Ha BO3dyXe, HenpepbiBHO NepeMelunBas LWnatenem u
MOBTOPSIOT oNepaLun, ykazaHHble B 7.4.1—7.4.3.

7.4.6 Mo OoCTMXEeHUM rpaHuLbl TekydecTn (7.4.3) u3 nactel oT6UparoT npobel maccon 15—30 r ans
onpeaeneHust BiaxHOCTM B COOTBETCTBUN ¢ TpeboBaHuamn 5.2—5.3.

* Ha Tepputopumn Poccuiickon deaepaumm aencteyeT FOCT P 51568—99 «Cuta nabopatopHble N3 metannuyec-
KON MPOBOMOYHOW CETKU. TEXHUYECKNE YCOBUA».

4
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7.5 O6paboTka pe3ynbTaToB

BraxHoCTb rpyHTa Ha rpaHuLe TeKy4ecTu W, paccyMThLIBaloT B COOTBETCTBUN C TpebosaHueM 5.4.
PesynbTaTbl UCMbITAHUIA CRieAYeT BHECTU B XXYpHan (npunoxeHue B).

8 OnpeneneHne HUXHero npeaena NNacTUYHOCTM — BRNAXHOCTU FPyHTa
Ha rpaHuue packaTbiBaHUsi

8.1 MpaHuUy packaTblBaHUsi (NNacTUYMHOCTWN) CriedyeT onpedensiTe Kak BNaXHOCTb NPUroTOBNEHHOWN
13 1ccrneayemoro rpyHTa nacTbl, NPy KOTOPOW NacTa, packaTbiBaemas B XryT AUamMeTpom 3 MM, HauuHaeT
pacrnagaTbCs Ha KyCoYKu AnmuHon 3—10 Mm.

8.2 Heo6xopumoe o6opyaoBaHue

- CYLUUNbHBIN WKad;

- nabopaTopHble Becbl No FTOCT 24104;

- MeTannuyeckme unum cteknsiHHble 6rokebl no FOCT 25336;

- BanaHcupHbIN KOHYC Bacunbesa ¢ LMNMHAPUYECKON YaLLKoW;

- cbapcpoposas no FOCT 9147 unn meTannuyeckas Yyaluka gnaMmeTpom 7—S8 cm;
- wnatens noFOCT 10778;

- cTynka ¢ nectukom no FOCT 9147;

- CUTO C OTBEepPCTMEM 1 MM NO AEUCTBYIOLLIE HOPMATUBHON AOKYMEHTaLWK;

- MenKasi Tepka;

- BasesuH.

8.3 MoAaroTtoBKa K UCNbLITAHUAM

MoAroToBKy rpyHTa NpOM3BOAAT B COOTBETCTBUM € 7.3 UK UCNONL3YIOT YacTk rpyHTa (40—50 r), noa-
rOTOBMEHHOro AN ornpeaeneHns Teky4yecTu.

8.4 MNpoBeageHue UCNbLITaHUNA

8.4.1 MoaroToBnNEeHHyo rPYHTOBYIO NMACTY TLIATeNbHO NepemelumnsaloT, 6epyT HeBONbLION Kycovek U
packaTbIBaloT flagoHb0 Ha CTEKITSIHHOM UMK NTacTMaccoBON NNAacTUHKe A0 06pa3oBaHUA XryTa AuaMeTpoM
okoro 3 MM. Takke JonyckaeTcs packaTbiBaHWe Xryta nanbLaMmu o4HON pyku no nagoxHu apyroin. Ecnm npm
3TOW TOSLWMHE XIYT COXPaHSIET CBA3HOCTb U NNACTUMHOCTb, ero cobupaloT B KOMOK U BHOBb pacKaTblBaloT
Ao obpasoBaHus KryTa AguameTpom okono 3 MM. PackaTbiBaThb CrielyeT, crerka HaxKumMas Ha >kryT, AnuHa xXryta
He JoSmkHa MpeBbIaTh WAPUHBI NagoHW. PackaTbiBaHWe NpogonkalT A0 TexX Mop, MoKa XryT He HavyMHaeT
pacnagaTbes Mo NonepeyvHbIM TpelnHam Ha Kycouku annHoin 3—10 mm.

8.4.2 Kycouku pacnagatowerocs xryta cobupatot B 61oKkcbl, HaKkpbiBaemble Kpbilikamu. Korga macca
rpyHTa B crakaHuyuMkax gocturHeT 10—15 r, onpeaensaloT BNaXHOCTb B COOTBETCTBMM € TpebosaHus-
MKn 5.2—5.3.

8.5 O6paboTtka pe3ynbTaToB

BnaxHOCTb rpyHTa Ha rpaHuLLe packaTbiBaHWs W, PaCCYMTLIBAIOT B COOTBETCTBUN C TpeGoBaHNAMM 5.4.
PesynbTaThl UCNbITAHWIA CiedyeT BHECTU B XXypHan (npunoxexue B).

9 OnpepeneHuve NNOTHOCTU FPYHTa (B T. Y. MEP3rI0ro) METOAO0M
pexyLiero Konbua

9.1 Heo6xogumoe o6opynoBaHue

- KONbLE-NPO600TOOPHUK;

- KOnbLlo-HacaaKa;

- nabopatopHble Beckl o FOCT 24104;

- wraHreHuupkynb no FOCT 166;

- HOX;

- BUHTOBOM Npecc;

- MNaCTUHKM C IMaaKoA NOBEPXHOCTbIO (M3 CTekNa, MeTannanT. 4.);
- Nniockas nonaTtka;

- BasenWH UK KOHCUCTEeHTHaA cMaska.

9.2 lNoaroTtoBKa K UCNbLITAHUAM
9.2.1 CornacHo TpeGoBaHuam Tabnuubl 1 BbIGUPaKOT pexyLuee KombLo-NpoGooT60pHUK.
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Tabnwuuya 1— Pasmepbl konbua-npo60oTOOpHMKa

Pa3mepe! konbua-npo6ooTdopHUKa
Haumenosanue
W cocToRe (pykToR Tomuwsa creso, | SR Bricora h rapioro.
MM d, Mmm pexyLiero kpas
Hemepanble rMmMUHUCTbIE TPYHTHI 1,5—2,0 >50 0,8d>h>0,3d He 6onee 30°
Hemeparnbie u cbinyyemepanbie
necyaHble rpyHTbl 2,040 >70 d>h>03d He 6onee 30°
Mepanbie rMUHUCTbIE TPYHTHI 3,0—4,0 >80 h=d 45°

9.2.2 KonbLa-npob6ooTOOPHUKA M3roTaBNMBalOT U3 CTanu ¢ aHTUKOPPO3UOHHBLIM NOKPBLITUEM WU U3
ApYyrux MaTepuarnos, He yCTynatoLmXx no TBepAoCcTU U KOPPO3UOHHOM CTONKOCTU.

9.2.3 KonbLa HYMepyloT, LWTaHreHUUPKYIIEM U3SMepsiioT BHYTPEHHUA AnaMeTp U BBICOTY C norpetu-
HOCTblo He 6onee 0,1 MM 1 B3BelunBatoT. Mo pesynbTaTam U3MepeHUn BLIMUCTIAIOT 06beM KornbLia ¢ TOYHOCTbIO
no00,1cmd.

9.2.4 TnacTnHKKU C rNagKon NOBepXHOCTLIO (U3 CTeKNa, MeTanmna uT. [.) HYMEPYIoT U B3BELLUBAIOT.

9.3 MpoBeaeHUe UCNbITAHUA

9.3.1 KonbLo-npo600TOOPHUK CMa3biBalOT C BHYTPEHHEN CTOPOHbI TOHKUM CrioeM BasenvHa Wnn
KOHCUCTEHTHOM CMasKu.

9.3.2 BepxHiol0 3auMLLEeHHYI0 NNOCKOCTb 0bpasua rpyHTa BbipaBHUMBAIOT, CPpe3asl U3MULLKU TpyHTa
HOXOM, YCTaHaBNMBaIOT Ha HEN PEXYLUMIA Kpai KombLia U BUHTOBLIM MPECCOM UMW BPYYHYIO Yepes Hacaaky
cnerka BOaBNMBalOT KOMbLO B IPYHT, hUKCUpys rpaHuly obpasua Ans UcnbiTaHuin. 3aTtem rpyHT cHapyxu
Konbua obpesatoT Ha rnybuHy 5—10 MM HKke pexyLlero kpas konbua, hopMupyst cTonbuk aguameTpom Ha
1—2 MM BonbLue HapyXHOro aAameTpa Konbua. Mepuoavyeckn, No Mepe cpesaHuns rpyHTa, JIErkmM HaKUMOM
npecca Unu Hacagku HacakmMBatoT KObLO Ha CTONBUK rpyHTa, He Aonyckas nepekocos. Mocne 3anonHeHus
KonbLia rpyHT noapesatoT Ha 8—10 MM HuKe pexyLLero Kpas KonbLua U oTAeNAT ero.

pyHT, BLICTYNAOLWNA 32 Kpas KombLia, CPes3alnT HOXOM, 3a4MLLaloT NOBEPXHOCTb FPpyHTa BPOBEHb C
KpasiMu1 KOmbLia U 3aKpbIBaKOT TOPLbI M1aCTUHKAMW.,

9.3.3 lMpn NNACTUYHOM WM CbiNy4eM rpyHTe KOMbLO nnasHo, 6e3 NepekocoB BAABNMBAKOT B HEro
W yoanawT rpyHT BOKPYr KofblLa. 3aTeM 3ayullaloT NOBEPXHOCTb FPYHTA, HAKPLIBAKOT KOMbLO MAAaCTUHKON
U noaxeaTbiBalOT €ro CHU3Y NIIOCKOM NonaTkon.

9.3.4 KonbLo CTPYHTOM W MiacTUHKaMm B3BELLNBAIOT.

9.4 O6paboTka pe3ynbTaToB
MAoTHOCTL rPYHTa p, I/CM3, BBIYMCNIAIOT Mo dopmyne

p=(mi—mo—my)V, )

rae m, — macca rpyHTa ¢ KofbLIOM U MniacTuHKamu, T;
my, — macca kofbLa, r;
m, — macca nnacT1HoK, T;
V — BHYTpeHHWiA 06beMm konbLa, cms.
PesynbTaTel ncnbITaHUA criedyeT BHeCTU B XXypHan (npunoxexue IM).

10 OnpepeneHwe NNOTHOCTU rPyYHTa METOAOM B3BELWUMBaHUA B Boge

10.1 Heo6xogumoe o6opynoBaHue
- HOX;

- nabopaTtopHble Becbl No FTOCT 24104;
- HATb;

- napaduH;

- NecyaHas baHs;

- lITaTUB.
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10.2 MNMoparortoBKa K UCNLITAHUAM

10.2.1 BeolpesaioT obpaseL rpyHTa 06beMoM He MeHee 50 cM3 1 NpuaaloT eMy oKpyryio opmy, cpeaas
OCTpble BLICTYNaloLLme YacTu.

10.2.2 Obpasel 06BA3LIBAIOT TOHKOW MPOYHON HUTbID CO CBOOGOAHBLIM KOHLOM AnuvHOW 15—20 cm,
UMeoLLUM NETIIo AN NOABELUUBaHUSA K cepbre BeCOoB.

10.2.3 MapadmH, He coaepXaLumin NpUMeceit, HarpesatoT 4o TemnepaTtypbl 57 °C—60 °C.

10.3 lNpoBeaeHue UCNbITaHUA

10.3.1 O6BsA3aHHbIA HUTLIO 0Bpa3seL, rpyHTa B3BELUMBAIOT.

10.3.2 OG6pa3sey, rpyHTa NOKpbIBaloT napadguHoBo 060M0UKONR, Norpykasa ero Ha 2—3 ¢ B HarpeTbIn
napacuH. Mpy 3Tom Ny3bIpbKM BO3Ayxa, 0bHapyXeHHbIe B 3acThIBLUEH NapadMHOBON 0bonouke, yaansior,
npokanbiBas Ux 1 3arfnaxusasi Mecta NPOoKOJSIOB HarpeTou Uroi. ATy onepauuio NOBTOPSOT A0 06pa3zoBaHus
NNoTHOI NapacdHOBOW 060MOUKA.

10.3.3 OxnaxaeHHbI NapadUHMPOBaHHbLIN 0bpa3eL, B3BeLLUMBaIOT.

10.3.4 3artem napacuHupoBaHHbIA o6pa3sel, B3BeLLMBAIOT B cocyae ¢ BOAOW. [ins aToro Haa 4valien
BECOB YCTaHaBNUBAKOT NOACTABKY ANA cocyAa C BOAOW TaK, YTOObl UCKIIOUNTL ee KacaHue K Yyalle BecoB
(N1 cHUMaOT NOABEC C YaLlel ¢ cepbri, ypaBHOBECUB BEChI AOMOMHNTENbHBIM rpy30M). K cepbre Kopomeicna
nogseluMBatoT obpasel, U onyckaloT B cocyd ¢ Bogou. Obbem cocyaa M AnvHa HATU AOSDKHBI obecneunTtb
nonHoe norpyxeHune obpasua 8 soay. Mpu aTom 06paseL, He AOMKEH KacaTbCsl AHa U CTEHOK cocyAa.

MpumedaHwne— [onyckaetcs NpuMeHATb MeToa o6paTHoro B3eelwmBaHus. Ha vawy umdepbnatHbix BecoB
yCTaHaBMUBAIOT COCYZ C BOAOW U B3BELUMBAIOT €ro. 3aTeM B XUAKOCTb AorpyxaioT obpasel, nogBelleHHbIN K LITaTUBY, 1
BHOBb B3BELLMBAIOT COCYZ C BOAOW W NMOIPY>XEHHLIM B Hee 06pa3sLom.

10.3.5 BsBelueHHbI 06pasel BbIHUMAIOT U3 BOAbI, NPOMOKaloT punbTpoBansHo 6ymaron n B3selunsa-
tOT 4N NpoBepKkn repMeTudHocTH obonoukn. Ecnv macca obpasua yeBenuuunacb 6onee yem Ha 0,02 r no
CpaBHeHUIo C NepBoOHaYvansHoi, obpasel cnegyeT 3abpakoBaTh U NOBTOPUTL UCTIBITAHWE CAPYTMM 0BpasLoM.

10.4 O6pabGoTka pe3ynbTaToB
10.4.1 MNOTHOCTb rPyHTA p, [/CM3, BEIMMCIIAIOT MO hopMye:

mpp Py (3)
pp(m1 _m2)_pw(m1 -m )’

p:

rae m — Macca obpasua rpyHTa 4o napadnHMpoBaHus, r;
m, — Mmacca napacuHnpoBaHHoro obpasLia rpyHTa, r;
m, — pesynbTaT B3BellBaHuA obpasLia B Boge — pasHOCTbL Macc napacuHMpoBaHHOro obpasLa i BeiTec-
HEeHHOW UM Boapl, T;
pp — MIIOTHOCTb napaduHa, npuHuMaemas paeHoi 0,900 r/cms;
p,, — MNOTHOCTb BOAbI NPY TeMNepaType UCnbITaHWiA, r/cme.

MpumedaHun e — MNNOTHOCTL NapaduHa cregyeT yTOHHATb AN Ko naptum napadwvHa. [MnoTHOCTE BoAbI, B
3aBUCKMMOCTU OT TEMMepaTypsbl, crnegyeT NPMHUMAaTL NO CNPaBOYHOMY NpUNoXeHuio .

10.4.2 Tpu npuMeHeHNn MeToaa 06paTHOro B3BeLMBaHUSA MITOTHOCTL FPYHTa BIYUCASAIOT Mo chopMyne
p= M Pp Pw &
pp(My —m3)—p,(my -m)

rae m, p,, p, — TOXe, YTo 1 B popmyne (3);
m, — Macca cocyaa ¢ BoAon, r;
m, — macca cocy/ia ¢ BOJION 1 NOrpy>KeHHbLIM B Hee napacuHMpoBaHHbIM 06pasuomM, T.
PesynbTaThl UCnbITaHUI criegyeT BHECTU B XKypHan (npunoxeHue ).

11 OnpepeneHue NIOTHOCTU MepP3rOro rpyHTa MeToaoM
B3BELULMBaHUA B HENTPaNbHOM XUAKOCTH

11.1 Heo6xonumoe o6opynoBaHue

- HeTpaneHas XUAKOCTb (KEPOCUH, MUIPOUH 1 4p.);
- apeomeTp no FOCT 18481;
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- HATB;

- Becbl nabopatopHble no FTOCT 24104;

- WTaTUB.

11.2 MoAaroToBKa K UCNBITAHUAM

11.2.1 O6pasey, rpyHTa 1 HEWTpanbHas XUOKOCTb (KEPOCUH, NTUTPOVNH U Ap.) AOMKHEI UMEeTb oTpuua-
TenbHyo TemnepaTypy.

11.2.2 OG6paszel rpyHTa oTbMpatoT okpyrioin opmbl Maccoin 100—150 r n o6esisbiBatoT HUTLO (10.2.2).
On§a rpyHTOB € HEMaCCUBHOM KPUOTEHHON TEKCTYPOi Macca obpasua MoXeT BblTb yBenMyeHa.

11.2.3 OnpegensitoT NNOTHOCTb HENTPaNbHON XNAKOCTN apeoMeTPOM Npn TeMnepaType UcnblTaHus.

11.3 lMpoBeaeHUe UCNbITAaHUN

11.3.1 O6BsA3aHHbLIN HUTLIO 0OpaseL, rpyHTa B3BELUNBAIOT.
11.3.2 3artem obpasey B3BELUMBAIOT, MOrPY3VNB €ro B HEUTpanbHY XUAKOCTb. B3BellnBaHue npous-
BOAAT B COOTBETCTBUM C ykazaHuamn 10.3.4.

11.4 O6paboTka pe3ynbTaToB
MAOTHOCTL rpyHTAa p, I/CM3, BLIYMCTIAIOT Mo dopMyrie

P = pmml(m —my), ®)

rae m — macca obpasua (a0 NorpyXeHust), r;
m, — pesynbTaT B3BelUMBaHWsA obpasLia B HeTpanbHON XNAKOCTM — pasHocTb Macc obpasla v BbiTec-
HEHHOW UM XWUOKOCTK, T;
P,y — NINOTHOCTb HEWTPaNbHOM XUAKOCTU NPY TEMMepPaType UCNbITaHWiA, r/emS.
Mpu npumeHeHn MeToaa obpaTHOro B3BELLUBAHNUS NITIOTHOCTb FPYHTa BLIYUCTIAIOT Mo hopmyne

P = pr MI(M4 — M), (6)
rae mu p,, — ToXe,4uTo u B bopmyne (5);
m, — macca cocyfa C HeTpanbHON XNAKOCTbIO, T;

m, — Macca cocy/fia ¢ HelTpanbHO XXMAKOCTBIO W NOTPY)XXEHHBIM B Hee 06pasLom, I.
PeaynbTaTbl UCTbITAHUIA CliedyeT BHECTHU B XypHas (Npunoxexue E).

12 OnpeaeneHne NNOTHOCTU cCKeneTa (Cyxoro) rpyHTa pacyeTHbIM METOAOM

12.1 [Ons onpegeneHusl NIOTHOCTU CYXOro rpyHTa npeasaputenbHO onpeaenstoT BNAaXHOCTb rpyHTa u
€ro MMoTHOCTb NPU 3TON BMNaXHOCTU B COOTBETCTBUU ¢ TpeboBaHuaMU pasgenos 5—6 n 9—11 HacToswero
cTaHgaprTa.

12.2 MNOTHOCTbL CYXOro rpyHTa p,, I/cM3, BelMMCHALOT o dhopmyne

pa =p/(1+0,01w), )

rae p — NAOTHOCTL FPyHTa, r/cm3;
W — BMaXHOCTb rpyHTa, %.

13 OHPEAGHEHME MNOTHOCTU YaCcTUy rpyHTa NMKHOMeTpUu4eCKMMm MeToAoM

n pnMmedyaHune — MnoTHocTb YacTuy FPyHTa onpegensercqa OTHOWEeHNeM MaccChbl HacTul rpyHTa K ux 06bemy.

13.1 Heob6xoaumoe o6opyanoBaHue

- MMKHOMETPbI eMKocTbio 100, 200 cm3 no FOCT 22524;

- CYLWUNbHbLIN WKad;

- naboparopHbie Becbl o FTOCT 24104;

- MeTannuyeckue Unu cteknaHHble 6tokebl no MOCT 25336;

- TepmomeTp no FOCT 28498;

- necyaHas 6aHs;

- auctunnuposaHHaga soga no FOCT 6709;

- cTynka ¢ nectukom no FOCT 9147;

- CUTO C OTBEPCTUEM 2 MM MO AEWUCTBYIOLWEN HOPMATUBHOW AOKYMEHTaLuN.
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13.2 MoAaroToBKa K UCNbITAHUAM

13.2.1 OGpaseL, rpyHTa B BO3AYLUHO-CYXOM COCTOSIHUM pa3mMernbyatoT B chapdopoBor cTynke, oTéupa-
toT meToaom keapToBaHusi no FOCT 8735 cpeaHtoto npoby maccon 100—200 r M npocenBatoT CKBO3b CUTO
C CETKOM 2 MM, OCTaTOK Ha CUTe pacTMpPaloT B CTYMKE U MPOCEUBAKOT CKBO3b TO XKe CUTO.

13.2.2 U3 nepemeluaHHol cpeaHeii npobbl 6epyT HaBecKy rpyHTa U3 pacyeta 15 r Ha kaxagele 100 mn
€MKOCTU MUKHOMETPpa W BbICYLUMBAKOT A0 MOCTOAHHOW Macchl B COOTBETCTBUM ¢ TpebosaHuaMu 5.2—5.3.
Hasecky 3aTopdpoBaHHOro rpyHTa unn topda cnegyeT otoupaTe M3 cpegHen npobbl M3 pacyeTa 5 r cyxoro
rpyHTa Ha kaxkable 100 M1 eMKOCTM MMKHOMeTpa, KoTopasl B 3TOM criyyae gosmkHa BbiTb He meHee 200 mn.

JonyckaeTcs UCNOMb30BaTb MPYHT B BO3AYLUHO-CYXOM COCTOSIHUW, ONpeaenivB ero rurpoCKonUUYecKyto
BMaXHOCTb.

13.2.3 QucTunnupoBaHHyo BoAy crieqyeT NPOKUMATUTL B TedeHne 1 4 U XpaHuTb B 3aKyrnopeHHOMn
6yThbInu.

13.3 lMpoBepeHUe UCNbITaHUIA

13.3.1 MukHOMETp, HanonHeHHbI Ha '/; AucTUNNMpoBaHHOW BOAOW, B3BeluMBaloT. 3aTeM uepes
BOPOHKY BChIMNaOT B HEro BbICYLLEHHYH NPoby rpyHTa U CHOBa B3BELLMBAIOT.

13.3.2 TukHOMETpP C BOAOW U rpyHTOM B36anThIBAIOT U CTABAT KUMATUTL HA Necyanyo 6aHio. MNpogonxku-
TeNbHOCTb CMOKOWHOMO KUMNsiYeHUst (C MOMeHTa Havana KuWneHusl) AOoIbkHa cocTaBfsATb: Ansl NeckoB n
cynecet — 30 MUH, AN CYrMUHKOB U IMH — T4,

13.3.3 lMocne kunsivyeHWss NUKHOMETp chneayeT OXNaauTb WU AOMUTb AUCTUMSIMPOBAHHOW BOOOW A0
MEPHO PUCKA Ha FOPIbILLKE, 2 eCINA MMKHOMETP € KanunspoMm B Npobke — A0 LWekn TMKHOMEeTpa.

MukHoMeTp oxnaxgawT 40 KOMHATHOW TemnepaTtypbl B BaHHe C BOAOW. TemnepaTypy MUKHOMETpa
onpeensoT No TeMnepaType BoAbl B BaHHe, U3MepsAeMon ¢ To4HocTbio Ao 10,5 °C TepmMoMeTpoM, pacrno-
NOXEHHbIM B CpeHei YacTui BaHHbI Mexay NMMKHOMETpaMu.

13.3.4 lMNocne oxnaxgeHus nuMKHOMeTpa cnegyeT MONpPaBUTb MOSIOXEHWEe MeHWCKa BoAbl B HEM,
[o6aBnsAs 13 KanenbHULbI AUCTUIMPOBaHHYO Boay. B nukHOMeTpe ¢ MepHOI pUCKON HU3 MeHUCKa QOMKeH
coBnagaTh ¢ Hell. BoaMoXHble kannu BoAdbl Bbille pUckn yaansaoT unbTpoBanbHoi 6ymaroi. MNukHomeTp ¢
Kanunnapom 4oNMBatoT NPMMEPHO 40 cepeauHbl Werku MMKHOMETPA, 3akpbiBaloT Npobky U yaansioT BbICTY-
NUBLLYIO N3 Kanunnsipa sody dunbTposanbHon bymaron. MNposepsaloT oTCyTCTBUE My3bipbKOB BO3AyXa Nnoj
Npo6KoW U NpU NX HANMYUM BHOBb AONNBAIOT BOAY.

MUKHOMETP BbITUPAIOT CHAPYXXM 1 B3BELLMBAIOT.

13.3.5 [anee BbINMBaOT cCoAePKMMOE NMUKHOMETPA, OMNOSacKUBalOT ero, HanMBaT B HEro AUCTUNNN-
pPOBaHHY0 BOAY M BbIAEPKMBAKOT B BaHHE ¢ BOAOW Mpu Tol e TemnepaTtype. 3aTeM BLINOMHAOT onepauuu,
ykasaHHble B 13.3.4, 1 B3BELWMBAIOT NMMKHOMETP C BOAOW.

MpumeyaHwue— Npu GoONbLIOM KONMMYECTBE UCTbITAHWIA CNeAyeT 3apaHee onpeaennTb 06bembl TMKHOMETPOB
(@O MepHOM PUCKM) M MX Macchl C BOAOW NMPU pasnuyHbIX TeMMepaTypax, HaXoAsWMXCa B MHTEpBane Temneparyp ucnbl-
TaHui.

O6bem nukHomeTpa V,, cM3, BBIMMCAISIOT Mo chopmyne
Vi = (mf — ma)lpw, (8

rae m, — macca nukHoMeTpa ¢ ANCTUNNUMPOBaHHON BOAOW (MMM HENTPanbHOW XNAKOCTb0) — MNpu Temnepa-
Type TapupoBKAY, T;
m_ — Macca nycToro nukHomeTpa, r;
p,, — MIIOTHOCTb BO/bl (MM HEUTPANbHOMN XUAKOCTW) MPU Toi Xe Temnepatype, r/cms, (cM. npunoxe-
H1e N — ana ancTnnnmMpoBaHHoOn BoAbl).
Maccy nukHomeTpa ¢ ANCTUNNPOBaHHOW BOAOW UMM HENTPaNbHON XUAKOCTLIO My, T, NPU TeMnepaType
MUCNbITaHWUI BEIMUCASIIOT No popmyre 9:

my = my +py, Vo, 9)
rae p,, — NNOTHOCTb BOAbI (MM HENTPANbHOW XUAKOCTU) NPU TeMMepaType UChbITaHWA.

13.4 O6paboTka pe3ynbTaToB
MNoTHOCTL YacTuUL, rpyHTa pg, r/cM3, BEIMMCTAT No chopmyne

Ps = pw Mol (Mg + Mz — my), (10)

rae my — Macca Cyxoro rpyHta, r,
m, — Macca nnMkHomeTpa c BOAON FPYHTOM nocne KUna4eHusa npy temnepartype UCnbiTaHuA, I,
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m, — Macca nkHoMeTpa C BOA0M NP Tol e Temnepatype, T;
P,, — NNOTHOCTBL BOALI NpU TOVA Xe TeMnepaType, r/cm3.

M pumeyaHun e— Maccy cyxoro rpyHTa mp onpeaensioT kak pa3HOCTb Pe3ynbTaToB ABYX B3BELWMBAHWUI, BbINON-
HeHHbIX 13.3.1.

B cnyvae ucnonb3oBaHusi rpyHTa B BO3AYLLIHO-CYXOM COCTOSIHWAM 171, BLIMUCAAIOT Mo hopmyne
mo=mi(1+1,01wy), 1

rae m — macca npo6bl BO3AYLUHO-CYXOro rpyHTa, T;
W, — rUrpocKonuyeckast BIaXHOCTb rpyHTa, %.
PeaynbTaThbl UCMIbLITAHMWIA ClieAyeT BHECTHU B XXypHan (npunoxeHue XK).

14 OnpepeneHve NAOTHOCTU YacTUL, FPYHTa MUKHOMETPUYECKUM METOAOM
C HEeNTPanbLHOWN XUAKOCTLIO

14.1 Heo6xoaumoe o6opyaoBaHue

- MMKHoMeTpLI emkocTbio 100, 200 cm3 no TOCT 22524;

- CYLWUNbHLIN WKad;

- nabopatopHbie Becbl o FTOCT 24104;

- MeTannuyeckue Unn cteknaHHble 6iokebl no FOCT 25336;
- TepmomeTp no FOCT 28498;

- MydenbHas neys;

- HeTpanbHasa XUaKocCTb;

- apeoMeTp Ans HelnTpanbHou xugkoctu no NOCT 18481;

- cunukarens-uHankatop MOCT 8984;

- thapdopossle cTynka ¢ nectukom no FOCT 9147;

- CUTO C OTBEPCTUEM 2 MM MO AEUCTBYIOLEA HOPMATUBHOW OKYMEHTauuN.

14.2 MoAaroToBKa K UCNBLITAHUAM

14.2.1 MoaroToBKy Npobbl rpyHTa NPOU3BOAAT B COOTBETCTBUM C YkasaHuamn 13.2.1113.2.2.

14.2.2 HewnTtpanbHas XnakocTb (Hanpumep, KEPOCUH) AoskHa 6bITb 06e3BoXeHa 1 npodubLTpoBaHa.
KepocuH 06e3BoxMBaloT NyTem B3GaNTbIBAHUA €ro ¢ cunukarenem, npokaneHHsIM B MycenbHON neun npu
Temnepatype 500 °C B TevyeHue 4 4. Cunukarens 6epyT u3 pacdeTa 250 r Ha 1 nKepocuHa.

MnoTHocTb KepocuHa nocne 06e3BOXMBAHUA WU OYUCTKM AOIDKHA ObiTb yCTAHOBMEHa € MOMOLLbIO
apeomeTpa.

14.3 MpoBegeHUe UcNbITaHUA

UcnbiTaHnsa NpoBOAAT B COOTBETCTBUM C ykasaHuaMn 13.3.1—13.3.5, npumeHsist 06e3B80XXEHH bl KepocuH
BMECTO AUCTUIIIIMPOBAHHON BOAbI W BaKyyMUPOBAHWE BMECTO KWUMSYEHUs: CTeMneHb PaspsbkeHus npu
BaKyyMupoBaHuu criefyeT onpeaenaTh No Havany BbiAeneHUA Ny3bipbkoB BO3yXa; BakyyMUpoBaHUe criegyeT
npodomkatb 40 NpekpalleHUa BblAeneHna ny3blpbkoB, HO He MeHee 1 4. Npu Bcex B3BeLNBAHUSAX TeMMNe-
paTypa kepocuHa AofkHa BbITb NOCTOAHHOW, B Npeaenax +1 °C.

14.4 O6paboTka pe3ynbTaToB
MnoTHOCTL YaCTULL TPYHTA pg, F/cM3, onpeaeneHHYIo ¢ MOMOLLbIO HeATPabHO XKNAKOCTU, BLIMUCTISIFOT M0
dopmyne
Ps = ParMol/(Mg + My — my), (12)
rae my — Macca Cyxoro rpyHTa, r;
m, — Macca nMMKHOMeTpa ¢ KEPOCUHOM U FPYHTOM, I;
m, — Macca MMKHOMeTpPa C KEPOCHHOM, T;

P — TIOTHOCTb KEPOCUHA NpU TeMnepaType UcnbiTaHus, r/cms.
PesynbTathl UCNIbITAHWIA CieayeT BHECTU B XXypHan (npunoxeHue XK).

10
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MpunoxeHne A
(obasaTenbHoe)

.D.onycmmaﬂ pasHuua r pe3ynbTaToB napansenbHbIX onpeaeneHun

BnaxHocTb rpyHTa w, %
ao 5 >5 >10 > 50 > 100

r, % 0,2 0,6 2,0 4,0 5,0

BnaxHocTb rpyHTa Ha rpaHuue Tekydectm wy, %

no 80 80 n bonee

r, % 2,0 4,0

BrnakHocTb rpyHTa Ha rpaHuue packaTbiBaHust Wy, %

0o 40 40 n bonee

r,% 2,0 4,0

MNoTHOCTb FPyHTa p, rfcm®

[MecuaHble rpyHTbI [ MMHUCTBIE TPYHTBI

r, riem® 0,04 0,03

MnoTHOCTL YacTUL, rpyHTa ps, riem®
0o 2,75 2,75 v bonee

r, rlem® 0,02 0,03

11
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)KypHan onpepneneHuUA BNaXHOCTU FPYHTa

MpunoxeHne b
(pekomeHayemoe)

Macca BbICYLLEHHOTO

INabopa- Fnybuta Macca rpyHTa ¢ BIOKCOM U BnaxHoctb w, %
Ne _ | Homep | ot6opa Macca BNAXXHOTO o
o TOPHbIN Homep KPBILLKOW My, T
Harta Bblpa- | obpasua Blokca m, rpyHTa €
n/n Homep Brokca
BOTKM | rpyHTa, r Brokcom m, .
obpasua iy r 1-e B3Be- 2-e B3Be- | OTgensHoON c
LMBaHue LuMBaHue npo6bl peansa
1 2 3 4 5 6 7 8 9 10 11 12

12




MpunoxeHne B
(pekomeHayemoe)
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)KypHan onpeaeneHUAa rpaHUU TeKy4ecTu U packatbiBaHUA INMAHUCTBIX TPYHTOB

[paHunua TekyyecTtu
Na6opa- myéuna
No TopHbiin | HOMep ot6opa Macca Macca BbicylueHHoro | [paHMua Tekyuectu w,,
on | Bata | oues | Bbipa- | obpasua Macca | BM@XHOrO | rpyHTa ¢ BlOKCOM my, T %
P | Gorim rpynta, | Homep | o rpyHTa C
oBpasua Brokca toKca y
M m,r Brokcom 1-e B3Be- | 2-€ B3BE- | OTAENLHON
my, T lWMBaHWe | WuWBaHWUe npoGbl cpeanss
1 2 3 4 5 6 7 8 9 10 11 12
lpodomxeHue
paHnLua packaTbiBaHUA
Macca Macca BbicyLLEHHOro paHnLa packaTbiBaHUSA w,, Yucno
H Macca BNaXXHOTO rpyHTa ¢ BIoKCOM 1My, T % nNacTU4HOCTU /p, MpumMeyaHus
omep Brokca m, rpyHTa %o, I, =w; —w,
Brokca “ p p
r Grokcom m,, | 1-e B3Be- 2-e B3ge- | OTOenbHol c
r LinBaHue LMBaHue npo6l penHan
13 14 15 16 17 18 19 20 21

13
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Mpunoxexne I’
(pekomeHayemoe)

XypHan onpeaeneHns NNOTHOCTH FPyHTa METOAOM pexyulero konbua

Nabo- r“::”‘ Homep Macca Macca MNnotHocTb \
_ MAacTUHOK nnacTuHoK, rpyHra p, r/cm
parop konbla € | Macca
Ne HbIA Homep OEGOap: FI{(((J)“J’::P ———1 FPYHTOM KOfb- Macca | Obrem
ain Dara Homep BbIpa- | obp wnnac- | ya m,, TpyHTa, rpymg
obpas- botkn Ha ua  eepx-| HWK- | TuHkammu r BepX- | HWX- r V,em® | ofipas- | cpen-
ua rpy;ra, Hen | Hewn my,t Hen HeWn ua HAR
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

14




MpunoxeHne O
(pekomeHgyemoe)

)Kypl-lan onpepgeneHuAa NNOTHOCTU FPyHTa MeTOA4O0OM
B3BelWUBaHUA B BoAe napa(bI/IHI/IpOBaHHbIX 06pa3LlOB

rocT 5180—2015

Macca, r MnoTHoCTL p, rlcm®

ﬂTiSSE; ny6unHa
Ne 'D'aTa Howep Homep 0T6opa ﬂapa(bVlHVl- KOHTPONbHOE
n/n BbIpaboTkM | 0Bpasua | 'PYHTA [0 | napaduHu- POBEHHOTO B3BELLMBaHNE

oBpasua napagvHu- | pOBaHHOro napaduHu- obpasua cpeHss

rpyHTa, m rpyHTa B
rpyHTa poBaHust rpyHTa POBaHHOrO
BOAe
rpyHTa
1 2 3 4 5 6 7 8 9 10 11
Mpwvnoxenwe E
(pekomeHgyemoe)
)KypHan onpepeneHnAa NNIOTHOCTU FPyHTa MeTOA40M B3BeLULUBaHUA 06pa3u,a
B HEATParbHOW XXUAKOCTHU
Macca, r IMAOTHOCTL p, r/cm®

INatopa- ny6una Temnepa- | [noTHOCTL
Ne TOPHBIN Homep otbopa obpasua B Typa HeWTpanLHoNn
n/n fara Homep | BblpaboTku | oBpasua | oGpasua B | HelTpans- | KUAKOCTH, | XUOKOCTU p,,

obpasua rPYHTa, M | goapyxe Hoi °C riem® obpasua | cpeaHsst

KUAOKOCTU

1 2 3 4 5 6 7 8 9 10 11

15
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Mpunoxenne X
(pekomeHayemoe)

XypHan onpegeneHns NNOTHOCTM YacTUL, rPyHTa MMKHOMETPUYECKUM METOAOM

MnoTHoCcTL
Macca, r r;;HC::::
-
Temne- ricm®
INaGopa-
No TOpPHbIM | Homep F(;%ﬁ?)mplga Homep p:;’ysla
| Oara | Homep | Bblpa- 6 MUKHO- | NMKHOMETPaA, MNKHOMETPA, | - o A
n/n obpas- | Gorkn | O%PF2 | eroa | sanonwen. | SANOTHEH- | e | MAKHO- (kepo-
M ~ | Horo Bopou pa meTpa ¢ cuHa), | o6-
ua HOro Boaon BOAOWA .~ | cyxoro o cpen-
(kepocuHom) (kepocurom) (kepocu- BoAoM a © pas- HAA
p1 Ha '/, ero p (kepocu- | TPYHT: ua
Ha '/, ero CMKOSTH 1 HOM) 1 Hom)
€MKOCTH [PYHTOM rPYHTOM M
1 2 3 4 5 7 8 9 10 11 12 13 14

MNpunoxenne U
(cnpaBo4Hoe)

MnoTHoCTL BoAbI MPU pasnUYHbIX TeMnepaTtypax

Temnepatypa, °C MnoTHocTs, rlem® Temnepatypa, °C MnoTtHocTb, rlem®
0—12 1,000 24—27 0,997
12—18 0,999 29—30 0,996
19—23 0,998 31—33 0,995

16
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Mpunoxenne K
(pexomengyemoe)

OnpepeneHue rpaHuLbl packaTbiBaHUA (NNACTUYHOCTU) METOAOM NPeccoBaHUA

K.1 IpaHuuy packaTbiBaHUS1 AOMycKaeTcsl onpeaensiTb Kak BNaXHOCTb IPYHTOBON NAcTbl, YCTaHABNMBAIOWYIOCH
nocrne NPeccoBaHUsi ee B KOHTaKTe C Lienniono3soii (punbtpoBansHoii Gymaroii) nog aaenennem 2 MMa (20 kr/cm?)
0 3aBepLlUeHUs BOZOOTAAYM FPyHTA.

K.2 Heobxoaumoe o6opynosanve

- CYLUWIBHBIN WKad);

- nabopaTopHbie Becbl no FOCT 24104;

- MeTannmyeckue unm creknsiHHble 6iokebl no FOCT 25336;

- thaphopoBas no FOCT 9147 unu metannuueckasn Yawka guameTpom 7—8 cm;
- wnatens no FOCT 10778;

- thapdoposble cTynka ¢ nectnkom no FOCT 9147;

- CUTO C OTBEpPCTUEM 1 MM MO AENCTBYIOWEN HOPMATUBHOWN AOKYMEHTAaLINK;

- bunbTpoBansHas bymara;

- OepeBsHHbIE UMW MeTanNn4YecKkme NNacTHKY;

- npecc.

K.3 MoaroToBka Kk UcnbITaHUIO

MoaroToBKy rpyHTa NPOBOAAT B COOTBETCTBUM C 7.3 UM UCMoNb3yloT YacTb rpyHTa (40—50 1), noaroToBNEeHHOro
AnA onpeaeneHns TeKy4ecTy.

K.4 MpoBeaeHwe ncnbITaHMM

K.4.1 LWabnoH TonwuHom 2 MM ¢ OTBEPCTMEM 5 CM YKNaAbIBaIOT Ha XNon4yaTobyMaxkHyto TKaHb U 3anonHsI0T rPyH-
TOBOW NacTOW, NOAroTOBNEHHOW No 7.3 HacTosiwero ctaHaapTa. M3bbiTok nacTbl Cpe3aloT HOXKOM BPOBEHb C NOBEPXHOCTLIO
wabnoHa. LLlabrnoH yaansioT, a nony4YeHHbI o6paseL NOKPLIBAIOT CBEPXY TaKOW e TKaHbIO.

K.4.2 CHu3syun cBepXy nofrotoeneHHoro obpasua yknagbsieaot no 20 nuctos huneTpoBansHon 6ymarn pasmepamm
9 x9 cM. MNoaroToBreHHbIN 06pasel, NOMeLanT Mexay AePEBAHHBIMWA UKW METANNUYECKUMU NNACTUHKAMKU U CO3[aI0T
C NMOMOLLLI0 Npecca AaBneHne Ha obpaset, 2 MMa (20 krfcm?) B Tevenne 10 MUH.

K.4.3 3aTem NpoBOAST KOHTPOMNb 3aBeplUeHUs BOAOOTAAYM IpyHTa. [na SToro cHMMaloT gaeBneHue npecca,
BblHMMatOT o6pasel 1, yaganue unbTpoBansHyo 6ymary n TkaHb, crubaiot obpaseu nononam. MpaHuuy packaTbiBaHWA
cunTaloT JOCTUrHYTOW, ecnv obpasel Ha crimbe aaeT TpeLyHY.

K.4.4 Tlpn oTCYTCTBMM TpeLlLMHbI onpeaeneHve NoBTOPSAIOT HA HOBOW NOPUMK NACTbl, YBENWUYUB ONUTENBHOCTb
npeccoBaHusi Ha 10 MWUH NO CPaBHEHWIO C AJIMTENBHOCTBIO NpeabiAyWwero ncneitTalus. MoBTopHbIE NpeccoBaHns NOBTO-
pPAIOT 40 Tex nop, Noka He ByAeT AOCTUIHYTa rpaHULLIa packaTbiBaHUS TPyHTa B cooTBeTCTBUM C N. K.4.3 HacToswero npu-
NOXEHMUS.

K.4.5 TMo goctTuxeHnu rpaHnLbl packaTbiBaHWs Cpa3y onpeaensioT BNaxHOCTbL 06pasua B COOTBETCTBUM C yKa3a-
HUSIMK pa3gena 5 HacTosAwero cTaHgapTa.

K.4.6 na KOHTpONA NPUMEHMMOCTU METOAA ANs TPYHTOB, NOCTYNaowWwmx B nabopartopuio, He meHee 20 % obwero
yncna o6pasuUoB N3 KaXXQoro MHXEHEPHO-TEONOIMUECKOro arneMeHTa cnegyert UCNbITbIBaTh NapannenbHo MeTOA0M pac-
KaTblBaHUsI COrNacHO ykasaHusiM pasgena 8 HacTosiwero ctaHgapTta. Metoa npeccosaHusi AoOMycKaeTca NPUMEHSTb
TONBKO NPU NONYYEHNMU CONOCTABUMBbIX Pe3yNbTaToB KOHTPOIbHbIX ONpeAeneHnin.
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MpwunoxeHne J1
(pexomenayemoe)

OnpepgeneHue NNOTHOCTU YaCcTUL, 3aCOJNIEHHbIX FTPYHTOB B BoAe MeTOAOM ABYX NUKHOMETPOB

1.1 Heob6xoanmoe obopyanosaHne

- NMKHOMETPbI eMKOoCTbio 100, 200 cm3 no FOCT 22524;

- CyWWnbHbIN WKag);

- nabopaTopHbie Becbl No FOCT 24104;

- MeTannuyeckne unu cteknsiHible 6tokesl no FOCT 25336;

- TepmomeTp no FOCT 28498;

- necyaHas 6aHs;

- auctunnupoeaHHasa Bogano FOCT 6709;

- chapchoposble cTynka ¢ nectnkom no FOCT 9147;

- CUTO C OTBEPCTUEM 2 MM MO AENCTBYIOLLEN HOPMATUBHON JOKYMEHTaLMMN.

J1.2 MoAaroToBKa K UCNLITAHUIO

MoaroToBKy 06pasLOB rPyHTA K UCMbITAHWAM CreayeT NPoBOANTbL B COOTBETCTBUM C YkaszaHnsamu 13.2 HacTosAwero
cTaHgapra.

J1.3 MpoBepeHne ncnbiTaHnm

J1.3.1 BbeInonHsitoT onepauum, ykasaHHble B 13.3.1—13.3.3 HacTosiwero ctaHgapra.

J1.3.2 C noMowbio pe3nHOBON rpyLUK CriedytoT OCTOPOXHO OTCAChIBaTb OCBETNEHHYIO XUAKOCTb M3 BEPXHEN YacTu
nuKHOMeTpa B Manblii NMKHOMETP, 06BbEeM KOTOPOro He AomKeH npeebiwaTth 60 %—380 % o6bema 0CHOBHOIO MMKHOMEeTpa.
MonoxeHne MeHWcKa B Marnom NUKHOMeTpe yeTaHaBnuearT cornacHo 13.3.4 HacTosiwero ctaHaapTta, ao6aenss B Hero
Nno KannsiM OCBETIEHHbIV CONeBOW pacTBOp M3 GONbLIOro NMKHOMETPA, NPy 3TOM, HE AONyCcKasi B3My4MBaHUA ocagka
B O0OMbLWOM NMKHOMETpE.

Manb!i TMKHOMETP C XUAKOCTbIO CrieAyeT BblTEPETh HACYXO U B3BECUTh.

J1.3.3 ConeBoli pacTBOp U3 Manoro NMKHOMeTpa U CyCneH3uto n3 60nbLLIoro NMKHOMeTPa BblNIMBAIOT, NPONonacku-
BalOT X AUCTUNNUPOBAHHOW BOAOW, HANMBAIOT AMCTUNINMPOBAHHYIO BOAY U BbIAEPXKMBAIOT B BAHHE C BOAOWN.

J1.3.4 [anee BbINonHslOT onepauunu, ykasaHHbie B 13.3.4 HacToAwero craHpaapra, U B3BELIMBAIOT MMKHOMETPbI
C BOAOMN.

J1.4 O6paboTka pe3ynbTaToB
J1.4.1 TINOTHOCTB YacTUL, 3aCONEHHOrO rPyHTa p,, r/cM3, BLIMMCASAIOT NO opMyne
00 = Mo/ (Ms + My =M, | (my —ms)(M; - M»j ,
Pw pz(mz —my)

(n.1)

rae M, — macca rpyHTa B nIukHOMeTpe, I;
M, — macca 6onbLuoro nukHomeTpa (nycroro), r;
M,, — macca 60nbWOro NMKHOMETPa ¢ BOAOW U TPYHTOM, T;
M, — macca 60nbworo NMKHOMETpa ¢ BOAOW, T;
m, — macca Manoro NMKHomeTpa (NycToro), r;
m; — macca Manoro NMKHoOMeTpa ¢ BOAOW, I,
m, — macca Manoro MMKHOMeTpa € CONEeBbIM PAaCTBOPOM, T;
— NNOTHOCTb PACTBOPMMbIX CONewn (qonyckaercsi npuHumaTts p, = 2,20 ricm®);
Pz [

p,, — NNOTHOCTB BOALI NPV TEMNEPATYpe UCNbITaHMSA, r/eMS.
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rocT 5180—2015

YOK 624.131.2:539.215.2:006.354 MKC 13.080.20
93.020

KniovyeBkle criosa: NHXeHepHo-reocnorn4eckne U3blCKaHuA, rpyHThI, pusmyeckme CBOMUCTBA rPYHTOB, MMUHUC-
Tble TPYHTHI, BNaXHOCTb FPyHTa, CyMMapHas BMaXXHOCTb Mep3NiIoro rpyHTa, nioTHOCTb FpyHTa, MIIOTHOCTbL
YacTul rpyHTa, NIIOTHOCTL CKesleTa rpyHTa, 3aCOSIeHHbIN FPYHT, BEPXHAA U HWXKHAA rpaHnua nnacTUHHOCTHA,
rpaHuua Tekydect U packaTbiBaHUA
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