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M E XTIOoOCYAAPCTUBETUHHUBbB W CTAHJAJODAPT

MPYHTbI
MeToabl na6opaTopHOro onpeaeneHns U3MYECKMX XapaKTepUCTUK

Soils. Laboratory methods for determination of physical characteristics

Dara BBegeHna — 2016—04—01

1 O6nacTb NnpuMeHeHus

Hacrosimii cTaHAapT pacnpoCcTPaHAETC Ha AUCMEPCHBIE NECYAHBIE W TTIMHUCTbLIE TPYHTbI, YCTaHaBMU-
BAET MeToAbl NabopaTopHOro onpeaeneHns U3MYECKUX XapakTePUCTUK, MPUMEHSIEMbIE NPY NaBopaTopHbIX
UCMbITAHWSX TPYHTOB B MPOLIECCE MHXXEHEPHO-TE0NOTNYECKMX U3bICKaHWI AN CTPOUTENbLCTBA.

HacTtosLwmii cTaHAapT He PacnpOCTPAHAETCA Ha KPYNHOOGNOMOYHbLIE FPYHTBI.

2 HopMmaTtuBHbIe CCbINIKU

B HacTosLeM cTaHgapTe UCNOMb30BaHbl HOPMATMBHLIE CCbINMKM HA CREAYIOLLUE MEXTOCyAapCTBEHHbIE
cTaHgapThbl:

FOCT 166—89 (NCO 3599—76) LUTaHreHunpkynu. TexHu4eckue ycrnoBsus

FOCT 6709—72 Boga. AuctunnupoBaHHasn. TexHU4eckne ycrnoBus

FOCT 8735—88 Tlecok ans CrpouTenbHbiX pabor. MeToabl UCTIbITAHUI

FOCT 8984—75 Cunukarenb-uHauKaTop. TexHu4eckue ycnosus

FOCT 9147—380 Mocyaa u obopyaosaHne nabopatopHblie hapdopoBblie. TexHUYECKUE yCrnoBusi

FOCT 10778—83" LUnarenu. TexHuueckue ycrnosus

FOCT 12071—2014 pyHtel. OTOOP, ynakoBka, TPAHCMOPTUPOBAHUE U XpaHEHMe 06pas3sLoB

FOCT 18481—81 ApeOoMETpbl U LIMNUHAPbI CTEKNAHHbIE. O6LMe TeXHUYeCKkue ycnoBusi

FOCT 22524—77 TMNMUKHOMETPbI CTEKNSAHHbIE. TeXHN4Yeckne ycnosus

FOCT 24104—20012) Becbl nabopatopHble. ObLme TexHuyieckne TpebosaHna

FOCT 25100—2011 TpyHTLI. Knaccudukaumsn

FOCT 25336—82 Mocyaa u obopyaoBaHue natopatopHble CTEKNAHHbIE. TUNbI, OCHOBHLIE MapaMeTpsbl
“ pasmepbl

FOCT 28498—90 TepMOMETpPbI XMAKOCTHbIE CTEKNAHHbIE. O6LWMe TexHu4eckne Tpeboanusa. Metoabl
UCMbITAHUIA

FOCT 30416—2012 pyHThI. llTabopaTopHble ncnbiraHua. O6Lmue nonoXxeHus

MpuMevyaHune — lpuU MONbL3OBAHUN HACTOSILUUM CTaHAAPTOM LenecoobpasHo NPoBepUTL AelCTBUE CCbl-
MOYHLIX CTaHAAPTOB B MH(POPMALMOHHON CUCTEMe OBLLEro Nofb3oBaHWA — Ha oduymansHoM caiTe defeparnbHOro
areHTCTBa No TEXHUYECKOMY PErYNUPOBaHUIO U METPONOTMN B CETU MHTEPHET UNN NO eXErogHOMY WHOPMALMOHHOMY
ykasaTento «HaluoHanbHble CTaHgapTbi», KOTOpLIA onyGnukoBaH NO COCTOSHWIO Ha 1 AHBapA Tekylero roaa, W No co-
OTBETCTBYHLUMM EXEeMECAYHLIM WH(OPMALIMOHHLIM yKasaTensM, onyGnnKkoBaHHEIM B TeKyLeM rogy. ECnu cebinouHbli
CTaHAapT U3MEHEH (3aMEHEH), TO NPW NOMNbL3OBaHUN HACTOALMM CTaHAAPTOM CreAYET PYKOBOACTBOBATLCS 3aMEHSIIOLIUM
(M3MeHeHHLIM) CTaHgapToM. ECNK cebinoYHbIA CTaHAapT OTMEHeH 6e3 3aMeHbl, TO NONOXEeHUe, B KOTOPOM AaHa cebifka
Ha Hero, NPUMEHSIETCS B YaCTH, He 3aTparusatoLLeit 3Ty CChInKy.

) Yrpatun cuny B Poccuiickoii depepauum ¢ 01.01.95.

2) B Poccuiickoit depepauunm feiicteyet FOCT P 53228—2008 «Beckl HeaBTOMaTMYecKoro AeicTeus. YacTs 1.
MeTponorudeckne n TexHudeckue TpeboBaHUs. MCnbITaHUsAY.

U3pnaHue ocpuumnanbHoe
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3 TepmuHbl M onpeaeneHust

B HacTosiwem ctaHaapTe npuMeHeHbl TepMuHbl N0 FOCT 25100 n FOCT 30416, a Taoke cneayowui
TEPMUH C COOTBETCTBYIOLUM ONpeerneHuem:

3.1 cymMMapHas BIIaXXHOCTb MEpP3SI0oro rpyHTa wy,,: OTHOWEHME MacChl BCEX BUAOB BOAbI (NEAsHbIX
BKITIOYEHUI, NPOCNOEB, NUH3, NOPOBOIO NMbJiA U HE3amep3LUen BOAbl) B MEP3NOM IPYHTE K Macce 3TOro rpyHTa,
BbICYLLEHHOTO A0 MOCTOSIHHON Macehbl.

4 O6wue nonoxeHns

4.1 OT6op, ynakoBKy, TpPAHCMOPTMPOBaHUE U XpaHeHne 06pasLoB rPyHTA HEHAPYLLUEHHOTO (MOHOMUTOB)
U HAPYLLEHHOTO CrOXEHUs crieayeT npoBoauTh B cooteeTcTeun ¢ FOCT 12071.

4.2 ToAroToBKY K UCMbITAHUSAM M onpeaeneHue NAOTHOCTU Mep3nbiX rPYHTOB Cneayer NpoBOAUTHL B
MOMeLLEHNUM C OTpULLATENLHOI TeMNepPaTypol Ha He NoABEpPraBLUMXCA OTTauBaHuio obpasuax.

4.3 dusnyeckme xapakTepuCTUKK CNEQYET ONPEeAEensATb HE MEHee YeM ANg ABYX napannenbHbiX Npoo,
oTbupaemMbIx u3 uccnegyemoro obpasua rpyHra.

4.4 3HayeHue xapakTepUCTUK BBIYMCNALIOT Kak cpeaHee apudmeTnyeckoe pesynbratoB napannenbHbiX
onpeaeneHuii. PasHuua mexay napannensHbiMU OnpeaeneHMsaMn He A0SDKHA NMPEBbILLATh 3HAYEHUIN MO NpuU-
noxenuto A. Ecnnm pazHuua npesbILLaeT AOMYCTUMYIO, KOMIMYECTBO ONpeaeneHuin cneayer yBenuuuTb.

4.5 Mpu 06paboTke pe3ynsTaToOB UCMLITAHWUIA MOTHOCTbL U BIIAXKHOCTb BbIYMCTIAIIOT C TOYHOCTLIO COrnac-
Ho OCT 30416.

4.6 MorpelwHoCcTb U3MEepeHnss macchl (B3BELUMBAHUS) HE AOIDKHA NpeBbIlWaTh: npu macce ot 10 ao
1000 r— 0,02 r, npu macce cBbiwe 1000r—5r.

4.7 MeTtoa onpeaeneHna XapakTepucTUKU rpyHTa BbIODUpaeTcs B 3aBUCUMOCTU OT €r0 CBOWCTB B CO-
oTBeTcTBMM € npunoxeHneMm A TOCT 30416. OnpeaeneHne HWXHEro npeaerna niacTu4HOCTU AonycKaeTca
onpeaenATb MeToAO0M NPEeCCOoBaHMSA COrnacHo npunoxeHuto K. OnpeaeneHne nnoTHOCTM 4acTuL, 3aCONEHHbIX
rPYHTOB BO3MOXHO ONpPeaensTh, UCNONb3ys METOA ABYX MMKHOMETPOB (npunoxexue ).

5 OnpepneneHne BNaxXHOCTU (B T. Y. TMIPOCKOMUYECKON) rPYHTa
METOAOM BbICYLWIMBAHUSA A0 NOCTOAHHOW Maccehbl

5.1 Heobxoaumoe o6opynoBaHue:

CYLUMIbHBIN LKad;

- naBoparopHslie Becbl N0 MOCT 24104;

METannu4yeckne nnu cteknsHHble 6tokeel no FOCT 25336;
wnatens no MFOCT 10778.

5.2 MoaroToBKa K UCNbITAHUIO

5.2.1 Mpo6y rpyHTa Ans onpeaeneHnst BNaXxHoctu otéupator Maccoin 15—50 r, nomellalor B 3apaHee
BbICYLLIEHHbIV, B3BELLEHHbIV (M) U NPOHYMEpOBaHHbI BIOKC M NNOTHO 3aKPbIBAKOT KpbiLKOM. Mpu oTGope npo-
Obl M3 0Opasya HapyLUEHHOW CTPYKTYPBI FPYHT HY)XHO TLLATENbHO MepemMeLlartb, YToObl BMaXHOCTL pacnpe-
Aenunace no obpasuy pasBHoMepHO. Ecninm B uccneayemom rpyHTe NPUMCYTCTBYIOT BKIIOUEHUS], TO Npu oToope
NpoObl HA BNAXHOCTb HY>XHO YAANUTL BCE BUAUMBIE BKITIOHYEHUSA.

5.2.2 TMpoBy rpyHTa Ans onpeseneHns rmrpocKonMYeCcKor BRaxHoCTu w, rpyHTa maccon 15—20 r cne-
ayet otbupartb MeTogom keaproBaHus no MOCT 8735 n3 rpyHTa B BO3A4YLUHO-CYXOM COCTOSIHMM, pacTepToro,
NPOCESAHHOTO CKBO3b CUTO C CETKOW 1 MM U1 BblAEMKAHHOIO OTKPLITEIM HE MEHEE 2 Y. NpU AaHHbLIX TEMNepaType
M BNa>XHOCTK BO3ayxa.

5.3 MNpoBeneHue ucnbiTaHusA

5.3.1 MpoOBy rpyHTa B 3aKpbITOM BHOKCE B3BELUMBAIOT.

5.3.2 OTKpbITYI0 BIOKCY MOMELLAIOT B HArpeTbli CyLUMNbHbLIA LWKad. MPYHT BbICYLUMBAIOT A0 MNOCTOSHHOW
Macchbl npu Temneparype (105 £ 2) °C.

3aruncoBaHHbIE TPYHTbI BbICYLUMBAIOT Npu Temnepartype (80 + 2) °C.

5.3.3 lMecyaHble rpyHTbI BbICYLUMBAIOT B TEYEHME 3 4, a oCTanbHbie — B TeueHue 5 u.

MocneaytoLume BbICYLLMBAHUA NECHAHBIX PYHTOB NPOU3BOASAT B TEYEHUE 1 4, a oCTanbHbIX — B Te4ye-
Hue 2 u.

2
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5.3.4 3aruncosaHHble rPYHTHI BICYLUMBAIOT B TedeHue 8 u. [Nocneayloume BoiCyLUMBAHUA NPOBOAAT B
TeyeHue 2 y.

5.3.5 lMocne kaxxaoro BbICYLUMBAHWUA 3aKPbITYIO OIOKCY OXna)@alT A0 Temneparypbl NMOMELLEHUA U
B3BELUUBAIOT.

BbiCyLumBaHue npoBoOAAT A0 NONy4Y€HMs1 pa3HOCTU MACC rPpyHTa ¢ GIOKCOM Npu ABYX NOCNEAYIOLLUX B3BE-
wmBaHusix He Gonee 0,02 r.

5.3.6 Ecnu npu noBTOPHOM B3BELUMBAHMM TPYHTA, COAEPXKALLETO OPraHUYecKkne BeLLeCTBa, HabnogaeT-
€A yBENUYEeHne Maccbl, TO 3a pe3ynbTaTr B3BELUMBAHUS] MPUHUMAIOT HAUMEHBLLYIO MacCy.

5.4 O6paboTka pe3ynsraToB

BnaxHocTb rpyHTa w, %, BbIMUCNAIOT NO hopmyne

mg —m
rae m, — Macca BMaXHOTO rPyHTa G GIOKCOM, T;

Mgy — Macca BbICYLLEHHOTO IPyHTa ¢ BIOKCOM, T;
m — macca nycroii GIoKCbl, I.

[onyckaercs BbipaXarb BMAXHOCTb rPYHTA B ONSIX €4NHULIBI.
Pesynbrarbl UCNbITaHUIA cneayeT BHECTU B XKypHan (npunoxexue b).

6 OnpepeneHue cymMMapHOM BMaXHOCTU MEP3NOro rpyHTa

6.1 Heobxopgumoe o6opyaoBaHue

Mcnonb3ytotr o6opygosaHue no 5.1.
6.2 MoaroToBKa K UCMbITAHMAM

6.2.1 Ob6pasey Mep3noro rpyHta maccon 0,5—2 Kkr (B 3aBUCMMOCTU OT KPUOTEHHON TEKCTYPbl FPYHTA)
MOMeLLatoT B MONMITUIEHOBBIN NAKET, NNIOTHO 3aBA3bIBAIOT; ANSA NPeJoTBPaLLEeHUS BbITEKaHWA U3 nakeTta Bna-
M NaKeT ¢ rPyHTOM NOMELLAIOT B NPeABaAPUTENLHO BbICYLLEHHYIO YaLLKy.

6.2.2 [aloT rpyHTy OTTasnThb.

6.2.3 Becb 06pasey rpyHTa nepeMeLlnBatoT, 4OBOAAT A0 OAHOPOAHOIO COCTOSIHUA.

6.2.4 MpoBy rpyHTa oTbupatoT cornacHo 5.2.1.

6.3 MpoBeaeHue ncnbITaHUN
MpoBy rpyHTa B GIOKCE B3BELUMBAIOT U BbICYLLUMBAIOT B COOTBETCTBUU C TpeboBaHuaMK 5.3.
6.4 O6GpaboTka pe3ynbLraToB

CyMMapHYI0 BNaXXHOCTb MEP3NOTo rPYHTa Wy, PaCcCHMTLIBAIOT cornacHo 5.4 no dopmyne (1).

7 OnpepeneHune BepxHero npegena niacTMYHOCTU — BRAXHOCTU FPyHTa
Ha rpaHuLie TeKy4eCTU MeToAoM GanaHCUpPHOro KoHyca

7.1 TpaHuuy TEKy4eCTu cneayeT onpeaensTb Kak BNaXHOCTb NPUrOTOBNEHHOW U3 UCCNEAYEeMOro rpyHTa
nacTbl, Npu KOTopoi GanaHCMPHLIN KOHYC NOrpyaeTca noa AeicTeuem cobCcTBEHHOM Macchl 3a 5 ¢ Ha rmny-
OuHy 10 MM.

7.2 Heobxoaumoe o06opyanoBaHue:

- CYLUMIbHbIW LUKap;

- naboparopHbie Becbl N0 MOCT 24104;

- MeTannuueckue unu creknsaHHble 6iokcbl no MOCT 25336;

- 6anaHcupHbI KOHYC Bacunbesa ¢ UMNUHAPUYECKON YaLLKOW;
dapdoposas no MOCT 9147 unu meTannuyeckas yaluka auameTpom 7—=38 cwm;
wnarens no MOCT 10778;
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cTynka ¢ nectukom no NOCT 9147;

CUTO C OTBEPCTMEM 1 MM MO AeiiCTBYIOLLEil HOPMATUBHOI AoKyMeHTaLmmn');
- Mernkas Tepka;

Ba3esimH.

MpumMedaHue — BanaHcUpHLIA KOHYC NpefcTaBnser coboit MeTannMYeckuit NEHeTPaLMOHHEIA KOHYC (yron
npv BeplimnHe 30°) ¢ ABYMA MPOTUBOBECAMU, XECTKO 3aKPEernieHHbIMU Ha HEM TaK, YTO LEHTp TAXEeCTU YCTPONCTBa B
paboyeM NMonoXeHWM onyLLeH HMXe BEPLUMNHbLI KOHYCa AN YCTORYMBOCTM NPU n3MepeHmnsx. KoHyc MMeeT KomnbLieBYto puc-
Ky — 10 MM OT BepLUMHBI 1 0bLLyto Maccy (76 * 0,2) . KomnnekTyeTca YaluKoi AN rpyHTOBOR NacThl U NOLCTABKOM.

7.3 NMoaroToBKa K UCNbITAHUAM

7.3.1 Ana onpegeneHus rpaHulbl TEKYYECTU MCMOMb3YKT MOHOMWUTBLI MNM 06pasubl HapyLUEHHOro
CMNOXeEHUA, ANA KOTOPbIX TPeOyeTcA COXPaHEHNE NPUPOAHOI BNAXHOCTHU.

Ons rpyHTOB, CoAepKalMX OpraHuyYeckue BeLlecTBa W WUIbl, rPaHMLY TEKy4eCTu OnpeaensioT cpasy
nocne BCKPbITUS 0Opasua, He AOMYCKAETCA MCNONb30BaHNE AAHHbLIX TPYHTOB B BO3AYLLUHO-CYXOM COCTOSIHUM.

[ns rpyHTOB, HE COAEKALLUX OPraHUYECKNX BELLECTB, BO3MOXHO UCMNONb30BaHNE 06pasLOB rPYHTOB B
BO3AYLUHO-CYXOM COCTOSIHUM.

7.3.2 O6GpaseL, rpyHTa NpupOAHON BMAXKHOCTU PA3MUHAIOT LUNATeNieM B YallKe UM HaTMPatoT Ha Merl-
KO Tepke ¢ 4o6aBKON AUCTUNINMPOBAHHON BOALI [BoAa AomkHa cooTBeTcTBOBaTL FOCT 6709 no nokasarensm
pH u yaenbHolt anektponposogHocTu (Y3I)], ecnu ato Tpebyercs, yaanue U3 HEro pacTUTENbHbIE OCTaTKM
KpynHee 1 MM, 0TO6MpaloT U3 pasmMenbiYeHHOro rpyHTa metogoM keaproeaHus no MOCT 8735 npoGy maccoii
okono 100 r. Mpu HanMuMu B FPYHTOBOW MacTe BKMIOYEHUI pasmepom Gonee 1 mm TpebyeTcs NponycTUTb
FPYHTOBYIO MACTy CKBO3b CUTO C ceTKoM Ne 1.

Mpo6y BblAEPKMBAIOT B 3aKPLITOM CTEKMAHHOM COCyAe HE MeHee 2 Y. AN TSHKEnbIX CYINIMHKOB U TTMH
BPEMS BbIAEPKKM YBENUYMUBAIOT A0 6 u.

7.3.3 lMpu npoBeAEHUMN UCMbITAHUS C UCNOMNb30BaHNEeM 06pa3La rpyHTa B BO3AYLUHO-CYXOM COCTOSAAHUM
€ro pactupatot B papthopoBOii CTYNKE UNKU B PACTUPOYHON MaLLMHE, HE AONyckas APoONeHnsa YacTuL, rpyHTa
1 OAHOBPEMEHHO yAansasa M3 Hero pacTuTenbHble OCTaTku KpynHee 1 MM, MPOCenBaloT CkBO3b CUTO C CETKOW
1 MM. MpoLUeaLLInii CKBO3b CUTO FPYHT YBNAXHAOT AUCTUNNUPOBAHHON BOAOW (BOAA A0MKHA COOTBETCTBOBATL
MOCT 6709 no nokasarenam pH 1 Y3I) 40 COCTOSIHUS ryCTON NACTbl, NEPEMELLMBAS LUNATENEM, U BblAEPXK-
BalOT B 3aKPbITOM CTEKMSAHHOM COCyAe cornacHo 7.3.2.

7.3.4 na ynaneHus u3bbiTka Bnaru u3 oo6pasuoB MNOB NPOM3BOAAT 0OXarue rpyHTOBOW NacTbl, No-
MELLEHHON B Xnon4atobyMaXkHyto TkaHb Mexay nuctammu dounsrpoBanbHon 6ymaru, nog aasneHuem (npecc,
rpy3). FpyHTOBYIO NacTy U3 UMNOB HE AONYCKAETCA BbiAEPXUBATb B 3aKPbITOM CTEKMSIHHOM COCyAe.

7.3.5 [lo6aBnaTk CyxON rPyHT B FPYHTOBYIO NAcTy HE A0NyCKaeTcs.

7.4 MpoBeaeHne UCNbITaHUN

7.4.1 MoaroToBNEHHYIO rPYHTOBYIO NACTy TWATENbHO NEPEMELLMBAIOT LUNAaTeneMm m HebonbLwMMKU Nop-
uusiMM NNoTHO (6e3 BO3AYLUHBLIX MONOCTeNR) yKNaAbiBalOT B LMIMHAPUYECKYIO Yalky. [MoBepxHOCTbL nacThbl
3arnakmBaioT LUNATenem BPOBEHb C KPAasiMM YaLLIKK.

7.4.2 BanaHCUPHbI KOHYC, CMa3aHHbIl TOHKUM CMOEeM Ba3enuHa, NoABOAST K NOBEPXHOCTU FPYHTOBOM
nacTbl TaK, YTOObI €10 OCTPUE Kacanoch NacTbl. 3aTEM NNABHO OTMYCKAIOT KOHYC, MO3BOSAS €MY NMOTPY>XKaTbCA
B NacTy noj AecTBMeM COOCTBEHHOrO Beca.

7.4.3 TlorpyxeHue KOHyca B nacty B TevyeHue 5 ¢ Ha rnybuHy 10 MM NOKa3bIBAET, YTO IPYHT UMEET
BMa>XHOCTb, COOTBETCTBYIOLLYYIO FPAHULIE TEKYUYECTMU.

7.4.4 Tlpu norpy>kxeHUM KOHyca B TeyeHue 5 ¢ Ha rmyOuHy meHee 10 MM rpyHTOBYIO NacTy U3BMNEKaloT
U3 YaLlK1, MPUCOEAUHSAIOT K OCTaBLLENCca nacre, 00aBnsaoT HEMHOIO AUCTUNNMPOBAHHON BOAbI (BOAA AOIMK-
Ha cooTBercrBoBaTb FOCT 6709 no nokasarensm pH u Y3I1), TwarensHo nepeMeLLnBalotr ee U noBTopsioT
onepauuu, ykasaHHole B 7.4.1—7.4.3.

7.4.5 Tpu norpy>eHun KoHyca 3a 5 ¢ Ha rnybuHy 6onee 10 MM rpyHTOBYIO NACTY M3 YalUKU nepekna-
AbIBaloT B (hapchoposyto YaLLKy, crierka noACyLLMBAIOT HA BO3AyXe, HEMPEPbIBHO NEpPeMEeLLUMBAs LNaTenemM, u
NOBTOPSAIOT Onepauun, ykasaHHole B 7.4.1—7.4.3.

7.4.6 Mo pocTwxeHun rpaHulbl Tekydectu (7.4.3) u3 nactol orbupaior npobbl maccon 15—30 r ans
onpeaeneHus BNaXKHOCTU B COOTBETCTBUM C TpeboBaHusiMu 5.2—5.3.

D Ha Tepputopuu Poccuiickoit ®efiepauun peiicteyet FTOCT P 51568—99 «Cuta nabopartopHble n3 MeTannuye-
CKOW MPOBOMOYHON CceTKN. TexHU4ecKue yCroBusi».

4
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7.5 OGpaboTka pe3ynbraToB

BnaHoCTb rpyHTa Ha rpaHuLe TeKy4eCcT w, pacCuUTbLIBAOT B COOTBETCTBUM C TpeGoBaHnem 5.4.
Pesynbrarbl UCnbITaHWUii crieqyeT BHECTU B XXypHan (npunoxexue B).

8 OnpepaeneHue HUXHEro Npeaerna NIacTUYHOCTU — BIIAXXHOCTU IFPyHTA
Ha rpaHuue packaTbiBaHUSA

8.1 paHuuy packatbiBaHWUA (NNACTUYMHOCTU) CREeayeT ONpeaenaTb Kak BRaKHOCTb MPUrOTOBEHHON
M3 UCCReayemoro rpyHTa nactbl, Npu KOTOPOW nacTa, packaTbiBaeMas B XryT AMaMeTpom 3 MM, HaYMHaeT
pacnagaTtbCa Ha KyCOYKM ANUHOW 3—10 MMm.

8.2 Heobxoaumoe o6opyanoBaHue

- CYLUMSbHbIW LWKady;

- naboparopHbie BeCbl N0 FTOCT 24104;

- MeTannuyeckne Unu cteknsHHble 6tokckl no MOCT 25336;

- BanaHcupHbIli KOHYC Bacunbesa ¢ LMNUHAPUYECKON YaLLKONR;

- dhapdoposasa no FOCT 9147 unu MeTannuyeckas vYallka guameTpom 7—38 cm;
- wnarens no MOCT 10778;

- cTynka ¢ nectukom no NOCT 9147,

- CUTO C OTBEPCTUEM 1 MM MO AENCTBYIOLLEN HOPMATUBHOW AOKYMEHTALUMK;

- Mernkas Tepka;

- Ba3enuH.

8.3 MoaroroBKa K UCNbITAHUAM

[oAroToBKY rpyHTa NPOU3BOAST B COOTBETCTBUM C 7.3 MMM MCNOMb3YIOT YacTb rpyHTa (40—50 r), noa-
rOTOBNEHHOTO ANS ONpefeneHns TEKYy4YecTu.

8.4 MpoBeneHue ucnbiTaHUn

8.4.1 MoAroTOBNEHHYIO TPYHTOBYIO MAcTy TLlATENbHO MNepemeLunBatoT, 6epyT HEGOMbLUOW KyCcoYek u
packaTblBalOT NagoHbIO HA CTEKNSAHHOW WNW NNacTMacCcoBON NNacTMHKE A0 00pa3oBaHuWA XryTa AuameTpoM
oKono 3 Mm. Takke gonyckaeTcsl packaTtbiBaHMe »XryTa nanbuamy 04HON PyKM No nagoHu apyrow. Ecnu npu
3TOW TOMLLMHE XKIYT COXPaHSAET CBA3HOCTb U MIMAacTUYHOCTb, €ro cOBUpaloT B KOMOK U BHOBbL PacKaTbiBalOT A0
o6pa3oBaHuA XryTa AUaMeTpom OKono 3 Mm. PackatbiBaTb Crielyer, Crierka Hakumasi Ha >KryT, ANMHa XryTa
He A0JhKHA NpeBbIWaTh LWWPKUHBI NaaoHU. PackaTbiBaHue NpoaormkarT A0 TeX Nop, NOKa XryT He HavyuHaeT
pacnagaTtbCa N0 NOMepeyHbIM TPELLMHAM Ha KYCOYKU ANUHON 3—10 MM.

8.4.2 Kycouku pacnagatowierocs »ryta cobupatotr B OlOKChbl, HaKkpbiBaemble Kpblkamu. Koraa mac-
ca rpyHTa B CTakaHumkax gocturHer 10—15 r, onpeaensaoT BNaXXHOCTb B COOTBETCTBUM C TpebGoBaHMUSIMU
5.2—5.3.

8.5 OGpaboTka pe3ynbraToB

Bria>kHOCTb rpyHTa Ha rpaHuue packaTtbiBaHUs W, PACCUUTBLIBAIOT B COOTBETCTBUM C TpeboBaHuAMU 5.4.
Pesynbrartbl uCnbITaHuii crieqyeT BHECTU B XXypHan (npunoxexue B).

9 OnpepeneHue NAIOTHOCTU FPYHTA (B T.4. MEpP30ro) MeToaoMm
pexyuwero Konbua

9.1 HeobGxoaumoe o6opyanoBaHue

- KONbLO-NPOBOOTOOPHNUK;

- KOJibLIO-HacajKa;

- naboparopHbie Becbl No FOCT 24104;
- wTaHreHumpkyne no NOCT 166;

- HOX;

- BUHTOBOMW Npecc;
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- MNacTUHKM C rMaaKkoi NOBEPXHOCTLIO (M3 CTekna, MeTanna u T. 4.);
- nrnockast nonarka;
- Ba3serMH UMM KOHCUCTEHTHAA cMa3ska.

9.2 MoAaroToBKa K UCNbITAHUAM

9.2.1 CornacHo TpeboBaHusaAM Tabnuubl 1 BLIGMPAIOT pexkyLuee KonbLo-npobooTOopHMK.

Tabnuuya 1— Pasmepsl konbLa-npo6ooTbopHuKka

Pasmepbl konbLa-npo6ooTéopHNKa
HanmeHoBaHWe 1 cocToAHNe
TPyHTOB TonwmHa cteHkn, | OuameTp BHyTpPEeHHUIA B Yron 3aToukn Hapyx-
bicoTa h
MM d, MM HOro pexyLuero kpas

Hemepanbsle MUHNUCTLIE TPYHTHI 1,6—2,0 =50 08d=2h>03d He 6onee 30°
Hemepanble 1 cbinydeMepsnble
necyaHble rpyHThI 2,0—4,0 270 d>h>03d He 6onee 30°
Mepanble rMUHUCTLIE FPYHTHI 3,0—4,0 =80 h=d 45°

9.2.2 Konbua-npo6ooTOOPHMKM U3FOTABNUBAIOT M3 CTanu C aHTUKOPPO3MOHHBIM NOKPLITUEM UMK U3 APY-
r’MX MaTtepuanoB, HEe YCTynatoLwmux no TBEpAOCTU U KOPPO3UOHHOW CTOMKOCTM.

9.2.3 Konbua HyMepytoT, LUTAHTEHUMPKYNEM U3MEPSAIOT BHYTPEHHUI AWAMETP W BLICOTY C MOFpeLL-
HOCTbIO He Bonee 0,1 MM u B3BelwmBaloT. [0 pesynsratam M3MEPEHU BbIMUCHSIOT 00BbEM KOMbLA C TOY-
HocTblo #0 0,1 om3.

9.2.4 TInacTUHKW C rMajkoi NOBEepPXHOCTbLIO (M3 CTekna, MeTasna v T. 4.) HyMEpPYIOT U B3BELUMBAIOT.

9.3 MpoBeaeHne UcnbITaHUA

9.3.1 Konbuo-npo600TGOPHUK CMAa3bIBAIOT C BHYTPEHHEN CTOPOHLI TOHKUM CNOEM Ba3E€nuHa Unu KOH-
CUCTEHTHON CMas3KMu.

9.3.2 BepxHIOI0 3a4nLLEHHYIO NIOCKOCTb 06pasLa rpyHTa BbiPABHWUBAIOT, Cpe3as W3MULLKW FPYHTa HO-
>KOM, YCTAHABIMBAIOT HA HEW PEXYLLMM Kpan KONbLA U BUHTOBLIM MPECCOM MM BPYYHYIO Yepe3 Hacaaky cner-
Ka BAABMUBAIOT KOMbLO B FPYHT, PUKCMPYS rpaHuLy obpasua Ang ucnbiTaHui. 3aTeM rpyHT CHapy>u konbua
obpesaior Ha rmybuHy 5—10 MM HUXe pexyLLero kpas konbua, opMupys CToNGuK AMaMeTpoM Ha 1—2 mm
OonblLue HapyXHOro AuaMeTpa konbua. Nepuoguyeckmn, No Mepe Cpes3aHus rpyHTa, nerkuM HaXMMom npecca
UINKM HACAJKM HACaXKUBAIOT KONbLO Ha cTonbuk rpyHTa, He aonyckas nepekocos. Mocne 3anonHeHus konbua
rPYHT nogpe3atot Ha 8—10 MM HWKe peXXyLLIero Kpas KorbLa v OTAENSIOT ero.

[pyHT, BbICTYNAIOLWMIA 3@ KPas KOMbLA, CPe3aloT HOXOM, 3a4MLLAIOT NOBEPXHOCTb FPYHTA BPOBEHL C
KpasiMy KOMbLia U 3aKPbIBAIOT TOPLbLI NNAaCTUHKAMU.

9.3.3 Npu NNacTUYHOM UNKN CbiNy4YeM PyHTE KOMbLIO MnaBHO, 6e3 nepekocos BAABNUBAIOT B HETO U
yAAnsioT rPyHT BOKPYr KOMbua. 3aTeM 3a4uLyaloT MOBEPXHOCTb PYHTA, HAKPbIBAIOT KOMbLO MNACTUHKOW W
noAXBAaTLIBAIOT €r0 CHWU3Y NIIOCKOMW NONAaTKOW.

9.3.4 KonbLo C rpyHTOM W NAAacTUHKaMK B3BELLMBAIOT.

9.4 O6paGoTka pe3ynbraToB
MNOTHOCTL FPyHTa p, I/CM3, BLIMMCTIAIOT MO hOpMyne
p=(my—my—my)lV, 2

rae m1 — Macca rpyHta ¢ KonbLoM U nNracTuHKamm, r;
mgy — macca KonbLa, T;
m, — macca NnacTuHoK, T;
V/ — BHYTpEHHWIt 06bEeM KonbLia, CM3.
Pesynbrathl UCNbITAHUI CrieayeT BHECTM B XXypHan (npunoxexue ).
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10 OnpeaeneHne NNOTHOCTU FPYHTa METOAOM B3BelIMBaHUA B Boae

10.1 Heobxogumoe oGopyaoBaHue

- HOX;
- naboparopHblie Becbl No FOCT 24104;
- HUTb;

- napadwmH;

- necyaHas 6aHs;

- LUTATUB.

10.2 MoaroroBka K UCNbITAHUAM

10.2.1 Bblpesator obpaseL, rpyHTa 06beMOM He MeHee 50 oM 1 npuaaloT emy okpyrnyio hopmy, cpesas
OCTpble BbICTYNaloLme 4acTu.

10.2.2 Ob6pasel, 06BA3bIBAIOT TOHKOW MPOYHOW HUTbLIO CO CBOOOAHBIM KOHLIOM AnuHOK 15—20 cMm, ume-
IOLLMM METIO AN NOABELUMBAHUSA K CEpbre BECOB.

10.2.3 MapadmH, He coaepXkaLLuii NnpuMecein, HarpesatoT 4o Temneparypbl 57 °C—60 °C.

10.3 MNMpoBeaeHue ucnbiTaHus

10.3.1 O6BA3aHHbIN HUTLIO 0OpaseL] rpyHTa B3BELUMBAIOT.

10.3.2 O6pasel rpyHTa nokpbiBaloT napaduHOBON 060MOYKONR, NOrpyKas ero Ha 2—3 ¢ B HarpeThbli
napacduH. MNpu 3TOM Ny3bipbkK BO3Ayxa, OOHapPY>XEHHbIe B 3acTbiBLUEM napacuMHOBOW 00OMoYKe, yaansior,
npokarbiBasi UX U 3arnaxusasi MecTa NpoKonoB HarpeTon urnoi. ATy onepauumio NOBTOPSAIOT A0 06pa3oBaHus
NAOTHON napacduHoBON 060N0UKN.

10.3.3 OxnakgeHHbI napaduHMpPOBaHHLIN 00paseL; B3BELLUMBAIOT.

10.3.4 3atem napacpuHMpoBaHHbIN OOpaseL B3BELUMBAIOT B COCyAe C BOAOW. [nsA 9TOro Haj vawuen
BECOB YCTaHaBMNMBAIOT NOACTaBKY A COCyAa C BOAOM Tak, YTOObl UCKIIOYUTL €€ KacaHue K Yalle BECOB (Mnu
CHUMAIOT MOABEC C YaLLel C CEpbIv, ypaBHOBECUB BEChI AONONMHUTENMbHLIM rpy3oM). K cepbre kopombicna noa-
BeLuuBatoT o6paseL 1 onyckarT B cocya ¢ Bogoin. O6beM cocyaa u AnvMHa HUTU A0IDKHbI 006ecneunTb NOIHOE
norpyxeHue obpasua B Boay. Mpu 3T0M 00paseL He JOMKEH KacaTbCsA AHA M CTEHOK Cocyaa.

MpuMmedvaHue — [JonyckaeTcs NPUMEHATb MeTog oBpaTHoro BaBeluMBaHuA. Ha vawy yudepbnaTHbiX BecoB
yCTaHaBMIMBAKT COCYZ C BOAOW W B3BELUMBAIOT €ro. 3aTeM B XMAKOCTb JOrpyXakoT ob6pasel], NoABELIEHHBIN K LUTATUBY, W
BHOBb B3BELUMBAIOT COCYZ, C BOAOW U NOrpyxeHHLIM B Hee o6GpasLioM.

10.3.5 B3BelleHHbIit 06pasel, BbIHUMAIOT U3 BOAbI, NPOMOKAIOT OUNLTPOBanbHON Gymaron u B3BeLLU-
BalOT ANsi NPOBEPKM repmeTuYHoCTU obonoyku. Ecnu macca obpasua yeenmuunace 6onee yem Ha 0,02 r no
CpaBHEHWIO C NepBOHaYanbLHol, obpasel cneayeT 3abpakoBatb M MOBTOPUTb UCNbITAHUE C APYrMM 00pa3LIOM.

10.4 O6paboTka pe3ynsraTtoB
10.4.1 TINOTHOCTb rPyHTA p, F/cM3, BLIMMCASIOT MO (hopMyne

MPp Pw
Pp(My = Mp) = py (Mg —m)’

p= 3

rae m — macca obpasua rpyHTa 4o napadvHUpoBaHus, r;
m, — macca napajuHupoBaHHOro oopasua rpyHTa, r;
m, — pesynsTaT B3BeLMBaHNa obpasua B Bofe — PasHOCTb MAcc napauHMpoBaHHOro obpasua u Bbl-
TECHEHHOW UM BOAbl, T;
Pp — MNOTHOCTS napachmHa, npuHuMaemas paeHoii 0,900 r/icmS;
Py — NAOTHOCTb BOALI NPU TEMNEPaTypPe UCTILITAHUH, r/eme.,

MpumMmevyaHue —noTHOCTb NapaduHa crnegyeT YTOUHATL ANA Kaxaon napTum napaduHa. NNoTHOCTL BoALI B
3aBUCUMOCTU OT TemnepaTypbl CneayeT NPMHUMAaTHL MO CrpaBoYHOMY Npunoxexuio U.

10.4.2 Mpu npuMmeHeHnn metToaa 0OpaTHOro B3BELUMBAHUA NANOTHOCTb IPYHTA BLIMUCASAIOT NO dopMyne

_ mpp Pw
Pp(My —mg) = py(my —m)’

4)

TA€ M, Pp, Py, — TO KE, YTO U B cdopmyne (3);
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ms; — macca cocyaa ¢ BoAoH, T;
m, — macca cocyaa ¢ BOAOW U NOrPyeHHbIM B HE€ NapadHNPOBaHHLIM 06pasLIOM, T.
P3ynbTaThl UCMbITAHWUI CrEAYeT BHECTU B XxypHan (npunoxenue ).

11 OnpegeneHuve NOTHOCTU MEP3SIOro rPyHTa MeToA40M B3BellMBaHUA B
HeUTpanbHON XXUOKOCTU

11.1 Heo6xoaumoe obopyaoBaHue

- HenTpanbHas XXMAKOCTb (KEPOCUH, NIUTPOUH U Ap.);
apeometp no NOCT 18481;

- HUTb;

- Becbl nabopatopHble no FOCT 24104;

- LITaTuB.

11.2 MoaroToBKa K UCNbITAHUAM

11.2.1 OB6pa3seL rpyHTa U HENTpanbHas XUAKOCTb (KEPOCUH, AUTPOUH U AP.) AOSMKHLI UMETL OTpULIa-
TEnbLHYIO TeMNeparypy.

11.2.2 O6pasey rpyHTa oTbmpatoT okpyrnoi opmbl Maccoin 100—150 r u o6BasbiBaOT HUTHLIO (10.2.2).
Ons rpyHTOB C HEMACCUBHOW KPUOTEHHON TEKCTYpOW Macca obpa3ua MoXeT ObiTb yBEnu4eHa.

11.2.3 Onpeaensior NMOTHOCTb HEUTPAaSIbHOW XXMAKOCTU apeoOMETPOM NP TEMNEpPATYPE UCNbITAHUA.

11.3 MpoBeaeHne ucnbITaHUNA

11.3.1 Ob6BA3aHHbIN HUTBLIO 0BpaseL, rpyHTa B3BELLUBAIOT.
11.3.2 3aTtem obpasel B3BELUMBAIOT, NOTPY3UB €r0 B HEUTPANbHYIO XUAKOCTb. B3aBeLumBaHme npounsso-
OAT B COOTBETCTBUM C ykasaHusamu 10.3.4.

11.4 O6paboTKa pe3ynsTraToB
MROTHOCTb rPYHTA p, I/CM3, BBIMMCIIAOT MO hOpMyrne
p = ppy mi(m—m,), 5)
roe m— Mmacca obpasua (4o Norpy>KeHus), T;
m, — pesyneTar B3selunBaHua 06pasua B HeNTPanbHON X1AKOCTH — PasHOCTL Macc 006pasuia u BbITECHEH-
HOW UM >UAKOCTHU, T;

Ppp; — NNOTHOCTb HEWTPANbHO XUAKOCTM NpU TEMMEpaType UCMbITaHNIA, r/icme,

Mpu npumMeHeHnn meToaa oBPaTHOro B3BELUMBAHMSA NINOTHOCTb FPYHTA BLIYUCAAIOT MO opMyrne

P = pyy MMy —my), ®

r4e mu p, — TO Xe, 4To 1 B chopmyne (5);
My — Macca cocyaa ¢ HenTpanbHO XUAKOCTIO, T;
m, — Macca cocyaa C HeNTParbHON XMAKOCTLIO M MOrPYXXEeHHLIM B Hee 0GpasLom, I.
PesynsraTbl UCnbITaHWI criefyeT BHECTU B XKypHan (Nnpunoxexue E).

12 OnpepeneHne NIOTHOCTU CKereTta (CyXoro) rpyHra pacyeTHbIM MeTOO0M

12.1 Ons onpegeneHns NOTHOCTU CyxOro rpyHTa npeaBapuTenbHO ONpeaensioT BNaXXHOCTb FPyHTa U
€ro NMoTHOCTb MPU 3TOW BMAXXHOCTU B COOTBETCTBUM ¢ TpeboBaHusimu pasgenos 5—6 n 9—11 HacrosiLwero
cTaHgapra.

12.2 TINOTHOCTb CYyXOro rpyHTa Py, r/cM3, BLIMMCASIOT N0 hopMyne

pg=p/(1+0,01w), @

rae p — NNOTHOCTL rpyHTa, r/cmS;
W — BMaXHOCTb rpyHTa, %.
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13 OnpepneneHune MNIIOTHOCTU YAaCTUL, FPYHTA NMKHOMETPUYECKUM METOAO0M
Il puMe4YyaHne — [noTHoOCTb YacTuy rpyHTa onpegenaerca oTHOWeHWeM Maccehl YacTuy rpyHTa K ux 06bemy.

13.1 Heo6xoaumoe oGopyaoBaHue

- NUKHOMETPbI eMKOCTbio 100, 200 cm3 no MOCT 22524;

- CyWMsbHbIN Wwkadg;

natoparopHble Becbl no FTOCT 24104;

- MeTannuyeckue unu creknsinible 6iokcbl no MOCT 25336;

TepmomeTp no NOCT 28498;

- necyaHas baHs;

auctunnuposaHHas soga no FOCT 6709;

cTynka ¢ nectukomM no FOCT 9147,

CUTO C OTBEPCTUEM 2 MM MO AEWCTBYIOLLEN HOPMATUBHOWM AOKYMEHTaLMUN.

13.2 MogroroBKa K UCNbITAHUAM

13.2.1 O6pasew rpyHTa B BO34YLUHO-CyXOM COCTOSIHUM pa3MenbyatoT B hapdopoBoii CTynke, oTéupator
MeToaoM kBapTtoBaHusi no MFOCT 8735 cpeaHioo npoby maccon 100—200 r u NpocenBaroT CKBO3b CUTO C CET-
KOl 2 MM, OCTaTOK Ha CUTE pacTMpatoT B CTYMKE U NPOCEUBAIOT CKBO3b TO Xe CUTO.

13.2.2 U3 nepemeLuaHHoN cpeaHen npobbl 6epyT HAaBeCKy rpyHTa M3 pacyeta 15 r Ha kaxable 100 mn
€MKOCTW MUKHOMETPA U BbICYLLUMBAIOT A0 MOCTOSHHOW MacChbl B COOTBETCTBUM C TpeboBaHusMu 5.2—5.3.
HaBecky 3atopcoBaHHOro rpyHta unm topda cneayet otompare U3 cpegHein npobel U3 pacyera 5 r cyxoro
rpyHTa Ha Kaxkable 100 M eéMKOCTM MMKHOMETPA, KOTOpas B 9TOM Criyyae AoMmkHa ObiTb He meHee 200 mn.

JonyckaeTrcs MCnonb3oBaTb rPYHT B BO3AYLUHO-CYXOM COCTOSIHMM, ONpeaenuB €ro rurpoCKONUYECcKYHo
BIMaXKHOCTb.

13.2.3 OMCTUNNMPOBaAHHYIO BOAY CrieayeT NPOKMNATUTL B T€YEeHWE 1 4 U XpaHUTb B 3aKynopeHHOW
OyTbINu.

13.3 MpoBeaeHUe UCNbITAHUN

13.3.1 MNukHOMETP, HANOMNHEHHBIA Ha 1/3 ANCTUNNUPOBAHHON BOAOW, B3BELLMBAIOT. 3aTEM Yepes BOPOH-
Ky BCbINAIOT B HETO BbICYLUEHHYIO NPOBY rPyHTa U CHOBA B3BELLUUBAIOT.

13.3.2 MuKHOMETP C BOAOI U rPYHTOM B36anTbIBalOT U CTaBAT KUNATUTL HA necyanyio 6aHio. Mpogon-
JKUTENBHOCTL CMOKOWHOTO KUNSiYEHNA (C MOMEHTA Havana KMNeHus) AoImkHa COCTaBNATh: A1 NECKOB U cyne-
ceit — 30 MUH, ANS CYIMIMHKOB U IAMH — 1 4.

13.3.3 lNocne kuns4yeHuss NUKHOMETP cneayer oxnaauTb U AONUTb AUCTUIINIMPOBAHHOM BOAOW A0
MEPHOIN PUCKMN HA rOpribILLKE, 8 €CAIM NMMKHOMETP € KanunnsipoM B Npobke — A0 ek NMKHOMETPA.

MuKHOMETpP OXNaXAAIoT 10 KOMHATHOW TeMnepaTypbl B BaHHE C BOAOW. TeMnepaTypy NMKHOMETpa onpe-
JEensiioT No TeMmnepaTrype Bofibl B BAHHE, U3MEPAEMON C TOYHOCTbIO A0 0,5 °C TepMOMETPOM, PaCTONOXEH-
HbIM B CPEAHEN YaCTu BaHHbI MEXAY NUKHOMETPaMU.

13.3.4 Mocne oxna)geHusi NUKHOMETPA creayet NoNpaBuThb MONMOXEHWE MEHUCKa BOAbI B HEM, A06aB-
nss U3 KanenbHULbl AUCTUINIMPOBaHHYIO BOAY. B NMKHOMETpe C MEPHOM PUCKOW HM3 MEHUCKA AOMKEH coBna-
AaTh C Hell. Bo3mMOXKHbIEe Kannu BoAbl BbiLLE PUCKM yAaANNAIoT counsTpoBanbHon 6ymarom. MNUKHOMETP € kanun-
nNAPOM I0NUBAIOT NPUMEPHO 10 CEPEAMHDI LLUEWKU MMKHOMETPA, 3aKpbiBalOT NPOoOKyY U yAANSIOT BbICTYNUBLUYIO
U3 Kanunnsapa soay cunsTpoBansHoi Gymaroit. MpoBepsloT OTCYTCTBUE NY3bIPLKOB BO3AyXa noa npobkov u
npv Mx Hanu4MmM BHOBL AIONUBAIOT BOAY.

MUKHOMETP BbLITUPAIOT CHAPY>KU U B3BELLMBAIOT.

13.3.5 [Nanee BbInuBaloT coaep>MMoe NUKHOMETPA, ONnornackuBaloT €ro, HanMBaloT B HEr0 AUCTUNNK-
pOBaHHYIO BOAY U BblAEPXUBAIOT B BaHHE C BOAOW NPW TOI e Temnepatype. 3arem BbINOMHAIOT onepawun,
yKasaHHble B 13.3.4, 1 B3BELLMBAIOT NUKHOMETP C BOAOMN.

MpumevyaHue — lNpu GONMbLIOM KONUYECTBE UCMLITAHWIA CNeAyeT 3apaHee onpefenuTb o6beMbl MUKHO-
METPOB (0 MEPHOI PUCKM) M UX MacChl C BOAOW NpU pasnuYHbLIX TeMMnepaTypax, HaxoAsLWMUXcs B UHTepBare Temrneparyp
ncnbiTaHUiA.

O6bem nukHoMeTpa V,, ©M3, BLIMUCAAIOT NO hopmyre

Vi =(my —-my)ipy,, ®)
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rae m, — macca NnMKHOMETpa ¢ AUCTUMNUPOBAHHON BOAOW (MW HENTPANbLHOW XXUAKOCTLIO) — Npu Temnepa-
Type TapupoBKH, T;
m, — macca nycroro nUKHOMETpa, T;
Py — NNOTHOCTL BOAbLI (MMM HEATPANbHOW XUAKOCTH) NP TOW e TeMneparype, r/cm® (CM. npunoxe-

Hue N — ang AMCTUNNUPOBaHHO BOAbI).
Maccy nukHoMeTpa ¢ ANCTUANUPOBAHHON BOAOW MU HEMTPANbHOW XUAKOCTLIO M, I, NPU TEMNepaType
UCMbITAHUIA BLIMUCASAIOT NO hopmyne

my=mg + pwvw ©)
rae p,, — NNOTHOCTb BOAbI (MU HEMTPANbLHOM XMAKOCTM) NPY TEMNEPATYPE UCTILITAHMUA.
13.4 O6paboTKa pe3ynbraToB
MnoTHOCTL YacTuu rpyHTa pg, r/cM3, BBIMMCIIAIIOT MO hopMyne
Ps = Py Mo/(Mg + my —my), (10
rae /Mg — Macca Cyxoro rpyHTa, r,
m; — macca NMKHOMETPa C BOLON U IPYHTOM MNOCHE KUMAYEHUA NpK Temneparype UcnbITaHus, r;
m, — Macca nuKHOMeTpa C BOA4OM Npu TOW Xe Temneparype, r,
Py, — MNOTHOCTL BO/bI MPU TOW XKe TeMneparype, ricm3.

MpumeyaHue— Maccy cyxoro rpyHTa mg OnpedensioT kak pasHoCTb PesyrsTaToB ABYX B3BELUMBaHWIA, BbIMos-
HeHHbIX No 13.3.1.

B cnyyae MCnonb30BaHNA rPyHTa B BO3AYLLHO-CYXOM COCTOSIHUM /My BIYUCASIOT o hopmyne
my = mi(1 +1,01w), (11)

rae m— macca npobbl BO3AYLLUHO-CyXOro rpyHTa, T;
W, — FTUrpocKonMyeckas BnaXKkHoCTb rpyHTa, %.
Pesynbrathl UCNbITAHWUIE CReayeT BHECTU B XKypHan (npunoxeHue XK).

14 OnpepeneHne NIIOTHOCTU YacTUL FPYHTa NMUKHOMETPUUYECKUM METOAO0M
C HENUTPasibHOMN XNOKOCTbIO

14.1 Heobxoaumoe o6opyanoBaHue

- NUKHOMETPbI emKocTbio 100, 200 cm® no MOCT 22524

- CyLUMNbHbIW LKA,

- nabopatopHole Becbl N0 FTOCT 24104;

- MeTannuyeckne nnu cteknsHHble 6tokckl no MOCT 25336;
- TepmomeTp no FOCT 28498;

- MycpencHada neyb;

- HEeNnTpanbHas XXUAKOCTb;

- apeoMeTp Ansa HenTpansHon xuakoctn no FOCT 18481;

- cunukarenb-nHaukatop no FOCT 8984;

- hapdoposble cTynka ¢ nectukom no NOCT 9147,

- CUTO C OTBEPCTUMEM 2 MM MO AEUCTBYIOLEN HOPMATUBHON AOKYMEHTALUMN.

14.2 MoAroToBKa K UCNbITAHUAM

14.2.1 ToarotoBky Npobbl rpyHTa NPOM3BOAAT B COOTBETCTBUM C yKasaHuamm 13.2.1 n 13.2.2.

14.2.2 HeliTpanbHasa XMAKOCTb (Hanpumep, KepoCUH) AommkHa BbiTb 06e3BOXKeHa U NpohunbsTpoBaHa.
KepocuH 00e3BOXMBAIOT NyTemM B30aNTbIBAHMA €r0 C CuMMKarenem, npokaneHHbIM B MydenbHOW neyun npu
Temneparype 500 °C B TedeHue 4 4. Cunukarenb 6epyT u3 pacyerta 250 r Ha 1 N KepoCcuHa.

MNOTHOCTL KepocuHa nocne 00Ee3BOXMBAHMA U OYUCTKM AOIDKHA OblTb YCTAHOBMEHA C MOMOLLbIO
apeomMertpa.

14.3 MpoBegeHue UcnbiTaHUN

McnblTaHna npoBoAAT B COOTBETCTBUU C yKazaHuamu 13.3.1—13.3.5, npumeHaa 06e3BOXEHHbIV Kepo-
CWH BMECTO AUCTUINIMPOBAHHON BOAbI U BAKYYMUPOBAHUE BMECTO KUMAYEHUSA: CTeNEHb paspsKeHnst Nnpu Ba-
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KyyMUpoBaHUKU cneayet onpeaenatb no Havany BbiaeneHus ny3blpbkOB BO3AyXa; BakyyMUpOBaHMe cneayer
NpoAoImKaTh 10 NPeKpaLleHns BblAENeHnsa ny3blpbkoB, HO He MeHee 1 Y. Mpu Bcex B3BeLUMBAHUAX TeMNepa-
Typa KepocuHa AomkHa ObITb NOCTOAHHON, B Npeaenax 1 °C.

14.4 O6paboTKa pe3ynbraTtoB

MnoTHOCTL YacTUy rpyHTa py, r/cM3, onpeaeneHHyIo C NOMOLLbIO HENTPArbHOI XWUAKOCTH, BLIMUCASIOT
no gopmyne

Ps = Py Mol (Mg + My —my), (12)

r4e My — Macca Cyxoro rpyHTa, r;
my — macca NMKHOMETPA C KEPOCUHOM U FPYHTOM, T;
My — Macca NMKHOMETPA C KEPOCUHOM, T;
Py — NNOTHOCTL KEPOCMHA NP TEMMNEPATYPE UCTIbITAHNS, riomS.
Pesynbrarbl UCNBITAHUIA CReayeT BHECTU B XXypHan (npunoxexue >K).

1"
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Mpunoxenune A
(obs3aTenbHoE)

JonycTumas pasHuua r pe3ynbTaToB napannesibHbIX onpeaeneHui

BnaxHocTb rpyHTa w, %
nob >5 >10 > 50 > 100
r, % 0,2 0,6 2,0 4,0 5,0
BriaxHoCTL rpyHTa Ha rpaHuLie TekydecTn w;, %
no 80 80 1 bonee
r, % 2,0 4.0
BnaxHOCTb rpyHTa Ha rpaHuLie packaTbiBaHns w, %
no 40 40 n 6onee
r, % 2,0 4.0
MnoTHOCTb rpyHTa P, riem3
MecyaHble rpyHThI [MUHUCTBIE FPYHTBI
r, riem3 0,04 0,03
MNoTHOCTbL YacTuL rpyHTa P, rfem3
[o 2,75 2,75 n bonee
r, riem3 0,02 0,03

12




MpunoxeHue b
(pekomeHayemoe)

XypHan onpeaeneHus BNaXXHOCTU FPyHTa

rOCT 5180—2015

Macca Macca BbICyLLIEHHOTO
my6uHa o
JTabopa- Brnax- rpyHTa € BIOKCON U BnaxHocTb w, %
. Howmep oTbopa Macca "
Ne TOPHbINA Homep Horo KpbILWKOW mg, T
Hata Bblpa- obpasua B1oKChI
n/n HoMep 6 BtoKebl rpyHTa
obpasua otk rPyHTa, m, T Gilokcon | 1-e B3Be- | 2-e B3Be- | OTAENbHOW
M cpeaHas
mg, T lUMBaHWe | LuMBaHue npoBbl
1 2 3 4 5 6 7 8 9 10 11 12

13
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MpunoxeHue B
(pekoMeHayemoe)

XypHan onpeaeneHus rpaHuL, TEKYYeCTU U PacKaTbiBaHUA MUHUCTbIX TPYHTOB

IpaHuua TekyvecTn
a6 Mmy6uHa
Ne abopa- Homep | otBopa Macca Macca Macca BbICyLLEHHOTO MpaHuLa TekyyecTn
i Oata TOpHEBIN Bblpa- | o6pasua BM@XHOro | rpyHTa c G1oKkcon mq, r w,, %
n/n Homep Homep | 6Gtok-
6 GoTku rpyHTa, BroKchl chbl rpynTa ¢ .
Obpasia iy Glokcoli | 1-e BaBe- | 2-e B3Be- | oTaenbHol
mr cpeaHas
' my, T luMBaHWe | LMBaHWe npo6bl
1 2 3 4 5 6 7 8 9 10 11 12
lMpodonxeHue
MpaHWUa packaTbiBaHUA
Macca Macca BbiCyLUEHHOro lpaHuUa packaTbiBaHUA Yucno
Homep Macca BMaXHoro rpyHTa ¢ Gtokcon my, W, % NNacTUYHOCTU /p, MpumMeyaHns
6 OroKChI rpyHTa ¢ %, 1, =w, — w,
toKkebl m, T BHOKCON 1-e B3Be- 2-e B3Be- oTAenbHON
’ cpedHaa
my, T LumBaHue LumMBaHne npo6bl
13 14 15 16 17 18 19 20 21
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Mpunoxexune I
(pekomeHayemoe)

rOCT 5180—2015

XypHan onpeaeneHus NJIOTHOCTU FPYHTA METOAOM PeXYLLEero KomnbLa

Homep Macca Macca nna- MnoTHoCTL
Jla6o- 3
Mmy6uxa NnacTMHOK | Konb- CTUHOK, T rpyHTa p, r’cm
paTop-
o Homep | ot6opa uac Macca Macca | O6beMm
Ne HbI Homep
n/n Oata HoMe Bblpa- | obpas- KonbLa TPYHTOM | KonbLia TPyH- | rpyHTa
06 a3p BOTKM | U@ rpyH- H BEPX- | HWK- | unna- | mg, r |BepPX- | HUX-| Ta, 1 | V, cm3 | oBpas- | cpea-
pa - Ta, M Hel | Hel | cTuHKa- Hen | Hen ua HAq
H MU my, T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

15
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Mpunoxenune [
(pekoMeHayemoe)

XypHan onpepgeneHusa NSIOTHOCTU IPYHTA METOAOM B3BELIMBAHUA B BOAE
napaMHUpPOBaHHbIX 00pa3LOB

Macca, r MnoTHocTb P, r/emd
JTabopa- my6uHa
TOPHBINA Homep otbopa . ) KOHTponbHoe
Ne Hata Homep Bblpa- obpasLa reyHTa napacu napacu B3BelLUMBaHue
nn Bpasuya BoTKM rpyHTa Ao napa- Hipo- posaHHoro napaguHm- obpasua | cpepHasa
obpasy PyHTa, duHnpo- | BaHHOrO rpyHTa B P pasy P
rpyHTa M poBaHHOro
BaHKA rpyHTa BOJe
rpyHTa
1 2 3 4 5 6 7 8 9 10 11
MpunoxeHue E
(pekomeHayemoe)
JKypHan onpegeneHmMA NAOTHOCTU FPYHTA METOAOM B3BelWIMBaHMA obpasua
B HEMTPanbHOMN XUAKOCTHU
3
NaGopa- my6uHa Macca, r Temne- MNOTHOCT MroTHOCTL p, r/cM
Ne TOPHbIN Homep oroopa patypa HeWTpanbHON
/' [ata Bblpa- | obpasua | snasiig o6pasua B
n/n FéOMeP 6oTkN rpyuta, | o 823 lee HelTpanbHo MMAK% m““K;’CT?’” Pni | oGpasua | cpeamss
obpasua M Ay KNIKOCTH cTH, r/cm
1 2 3 4 5 6 7 8 9 10 11

16




rOCT 5180—2015

Mpunoxenue X
(pekomeHayemoe)

XypHan onpeaeneHus NAOTHOCTU YAaCTUL, TPYHTA MUKHOMETPUYECKMM METOAOM

MnoTHocTb
Macca, r YacTuL, rpyH-
- Temne- | T@ P Tcm®
Na6opa- y- patypa
Ne M Ho|v|ep OWHa Ho|v|ep MUKHO- NMMKHOMETPA, NVKHO-
/' Data TOPHEIN Bblpa- o'r60pa NUKHo- | METpa, 3a- 3anoJIHeH- MeTba NMUKHO- BOAb
nn Homep DOTKU 06pa3- MeTpa | MONIHEHHOro | Horo BO}J,OI7I P . MeTpa (Kepo—
obpasua . ¢ BoJoun . | cyxoro | cuua), |o6pas-|cpea-
ua, M BoAou (ke- | (kepoCUHOM) ¢ BoAou o
1 (kepocu- rpyHTa C Ua HaA
pocrHoMm) Ha /5 ero HOM) 1 (kepocu-
Ha /3 ero | emkocTn u HOM)
rPYHTOM
€MKOCTH rPYHTOM
1 2 3 4 5 6 7 8 9 10 11 12 13 14

MpunoxeHune U
(cnpaBouHoe)

MnoTHOCTL BOALI NPYU Pa3fMYHbIX TEMNepaTypax

TemniepaTtypa, °C MRoTHOCTS, r/om> TemnepaTypa, °C MnoTHOCTb, rom3
0—12 1,000 2427 0,997
12—18 0,999 29—30 0,996
19—23 0,998 31—33 0,995
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Mpunoxexue K
(pexomeHayemoe)

OnpeaeneHne rpaHuLbl packaTbiBaHus (NIACTUYHOCTU) METOAOM NPeCcCOBaHUA

K.1 paHuuy packaTblBaHWA [ONYCKAeTCA OoNpefensiTh KakK BMaXHOCTb FPYHTOBOW MacThbl, ycTaHaBMMUBatoLLyOCA
rnocne NPeccoBaHNA ee B KOHTaKTe C Lenniono3oil (dunsTpoBankHoii Bymaroii) noa aasnexnem 2 MMNa (20 kr/cm?) o
3aBepLUEHUA BOJOOTAAYN FPYHTA.

K.2 Heo6xogumoe o6opyaoBaHue

- CYLWMNbHBIW WKad;

- nabopaTopHble Becbl no MOCT 24104;

MeTannuyeckue unu cteknaHHble Gtokebl no MOCT 25336;

thapdoposasa no MOCT 9147 unu MeTannuyeckas vallka guaMeTpom 7—38 cmM;
- wnatenb no MOCT 10778;

dhapcoposble cTynka ¢ nectukom no NMOCT 9147,

- cuUTo ¢ oTBepcTHEeM 1 MM NO AeWCTBYIOWEH HOPMATUBHON JOKYMEHTaLuu,
dunsTpoBansHas Gymara;

- fepeBsiHHbIe UK MeTann4Yeckme NNacTUHKK;

- npecc.

K.3 MoaroroBKa K UCNbITaHUIO

MoaroTOBKY rpyHTa NpoBOAAT B COOTBETCTBMM € 7.3 UNKU MUCMNONbL3YIOT YacTb rpyHTa (40—50 r), noAroToBneHHOro
LA onpeaeneHus Teky4ecTu.

K.4 MNpoBepeHue UcnbITaHUM

K.4.1 LLabnoH TonwmMHoi 2 MM ¢ 0TBEpCTUEM 5 CM yKnagblBatoT Ha xron4atobyMadkHYHo TKaHb U 3anONHAIOT rPyH-
TOBOW NacToOW, MoAroToBfieHHoW o 7.3 HacTosero cTaHgapTa. M3bbiTok nacTel cpe3aloT HOXOM BPOBEHb € MOBEpPX-
HOCTbto WabnoHa. LLlabnoH yaanstoT, a nonyyYeHHbIn o6pasel NoKpLIBaoT cBEpXY TaKoW Xe TKaHbHo.

K.4.2 CHuay u cBepxy nogrotoBrneHHoro obpasua yknageisatot no 20 nucTos dunsTposanbHoi Gymarn pasmepom
9 x 9 cM. MNogroToBneHHbIA 06pasel NOMELLAT MEXAY AePEBAHHBIMU UTU METANNNYECKUMIN NNAacTUHKaMKU 1 CO3aloT ¢
MOMOLL|bI0 Npecca AaBneHne Ha obpasel; 2 MMa (20 kr/cm?2) B TeueHne 10 MUH.

K.4.3 3aTeM NpoBOAAT KOHTPOmMb 3aBepLUeHUss BOAOOTAaYMN rpyHTa. [InsA 3Toro CHUMarT AaBneHue npecca, BblHU-
matoT obpasel W, yaanus dunsTpoBasnbeHyto Gymary u TkaHb, crubatot obpasel nononam. MpaHuuy pacKkaTbiBaHUs cunTa-
0T [OCTUrHYTOW, ecnu oBpasel Ha crnbe faer TpeLyuHy.

K.4.4 Mpwu OTCYTCTBUU TPELLMHBI ONpefeneHne NOBTOPSIOT HA HOBOW NOPLWUK NAcTbl, YBENUYUB ANUTENBHOCTL Npec-
coBaHus Ha 10 MWH NO CpaBHEHMIO C ANUTENBHOCTBLIO NPeAbIAyLLero ucneitaHusA. MoBTOpHLIE NPpeccoBaHUA MOBTOPSIIOT 10
Tex nop, noka He ByaeT LOCTUHYTa rpaHuLa packaTbiBaHUA rpyHTa B COOTBETCTBUM € N. K.4.3 HacTosALlero NpUnoXxeHus.

K.4.5 Mo AOCTMXEHUM rpaHnLibl packaTbiBaHWs cpasy ornpesensitoT BaXHOCTb 06pasLa B COOTBETCTBUM C yKazaHu-
AMK pa3fena 5 HacTosLero cTangapTa.

K.4.6 [ns KOHTpONs NpUMEHMMOCTM METOAA ANA IPYHTOB, NocTynatowmx B nabopatoputo, He MeHee 20 % obLero
Yucna o6pasLioB U3 KaXKLoro UHXEeHEePHO-reonornYeckoro aneMeHTa cnefyet UCNbIThiBaTb NapanenbHo METo[0M packa-
TbIBaHWS COMMacHO yKasaHuaM pasgena 8 HacTosiwero ctaHaapTa. Metog npeccoBaHna AonycKaeTcs NPUMEHATL TONbKO
rpy NOYyYEHUN COMOCTaBUMBIX PE3ynLTaToB KOHTPOMEHLIX ONpeferneHuil.
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Mpunoxexue J1
(pekomeHayemoe)

Onpep,eneHue MNAOTHOCTU YACTUL, 3aCOJieHHbIX TPYHTOB B BOAE MeTOAOM ABYX NUKHOMETPOB

J1.1 Heobxoaumoe o6opyaoBaHue

MUKHOMETpbI eMkocThio 100, 200 cM3 no MOCT 22524;

CYLLMNBHBINA LWKad;

nabopaTopHble Beckl Mo MOCT 24104;

MeTannmn4eckne Unu cteknsiHHele Grokesl no MOCT 25336;

TepMomeTp no MOCT 28498;

necyaHas GaHs;

AuctunnuposaHHasa Boga no NOCT 6709;

dapdpopoBble cTynka ¢ nectukom no MOCT 9147;

CUTO C OTBEPCTUEM 2 MM NO AEWCTBYIOLLEN HOPMATUBHOW JJOKYMEHTaLuu.

J1.2 NoaroToBKa K UCNbITaHUIO

MogroToBKy 06pa3sLoB rpyHTa K UCMbITaHUSIM CNEAYET NPOBOAUTL B COOTBETCTBUM C YKasaHusMM 13.2 HacTosiLero
cTaHaapTa.

1.3 MNpoBeaeHUe MCNbITaHUMN

J1.3.1 BeinonHatoT onepauuu, ykasarHele B 13.3.1—13.3.3 HacToswero cTaHaapTa.

J1.3.2 C nomoLLbio pe3nHOBON rpyLUM criefyeT OCTOPOXHO OTcackiBaTb OCBETNEHHYIO XUAKOCTb U3 BEPXHEN YacTu
NMUKHOMETpa B Marnblid MUKHOMETP, 06beM KOTOPOro He AomkeH npeBbiwaTth 60 %—80 % o6bema 0CHOBHOIO NUKHOMETpA.
MonoxeHne MeHWCKa B ManoM NUKHOMETpPE ycTaHaBnuBaloT cornacHo 13.3.4 HacTosAwero ctaHaapTa, 4o06aBnss B Hero
Mo KannsM OCBETNEHHLIN CONeBoil pacTeop U3 GonbLIOro MMKHOMETpa, NpU 3TOM He AONycKas B3My4MBaHWUA ocazka B
GOnbLLIOM NUKHOMETpE.

Manblid MTMKHOMETP € XWUAKOCTLIO CreAYeT BhITEPETh HacyxXo U B3BECUT.

J1.3.3 ConeBoii pacTBOp U3 Manoro NMKHOMETPa W CyCneH3nto U3 GonbLLIOro NMKHOMETpa BbINMBALOT, NPpononacku-
BalOT UX AUCTUNNNPOBAHHON BOAOW, HaNUBAaIOT JUCTUINUPOBAHHYO BOAY W BbiAEPKUBAIOT B BaHHE C BOAON.

J1.3.4 [lanee BbINOMHAIOT onepauuu, ykasaHHble B 13.3.4 HacTosiWero cTaHaapTa, U B3BELUMBAKOT NUKHOMETPSI
C BOA 0.

1.4 OBpaboTka pe3ynkraToB

N.4.1 TINOTHOCTb YaCTUL, 3aCOMEHHOTO PYHTA Py, I/CMS, BEIMMCNISIOT MO hopMyre

M3 + Mo — My (mg —m3)(M3 —M1)j

= My/
Psz = Mo ( Pw pz(m3 —my)

(1.1

rae My — Macca rpyHTa B NUKHOMETpe, T;
M, — macca 6orbLUIoro NUKHOMeETpa (MycToro), T;
M, — macca GonbLUIOro MMKHOMETpa ¢ BOAO U FPYHTOM, T;
M3 — macca 6orbLUoro NKHOMeTpa ¢ BOAOIA, T;
m4 — Macca mManoro nNUKHoOMeTpa (nycToro), T;
m4 — Macca Maroro nNMKHOMeTpa ¢ BOAOM, T;
m,4— Macca Masioro NMKHOMETpa ¢ ConeBbiM PacTBOPOM, T;
P, — NNOTHOCTb PacTBOPUMBIX corei (fomnyckaeTcs NpuHUMaTh p, = 2,20 rlem3);
Py, — NNOTHOCTb BOALI MPY TEMMNepaType UcrbITaHus, r/icms.
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