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Soils. A laboratory method for
determining maximum density

MoctaHoBneHnem [locyaapcTtBeHHoro komuteta CoBeta MuHuctpos CCCP
no genam crtpoutenbctBa oT 30 ceHTsAOps 1977 r. Ne 150 cpok BBepeHus
yCTaHOBIEH

c01.07. 1978r.

HecobniopeHue cTaHAapTa npecnenyeTcs No 3aKOHY

HacToswmin ctaHgapT pacnpoCTpaHsieTCd Ha [MUHUCTbIE, MecyaHble U
rpaBuiiHbIE TPYHTbI U yCTaHaBnMBaeT MeTon nabopaTopHOro onpeneneHus
MakCumarnbHOM MNMOTHOCTM CKeneTa rpyHTa M ONTUMAarbHOW BMaXHOCTU
rPyHTa, UCMOMb3yeMblX MpU Ha3HauyeHun Tpebyemow MMOTHOCTWU FPYHTOB, a
Takke Mpu KOHTPOME BMAXHOCTM YNMAOTHAEMbIX TPYHTOB M Ka4vecTBa
YMOTHEHNUST UX B 3EMISIHbIX COOPYXEHUSIX W OCHOBaHUSIX 30aHWA U
COOPYXXEHUN.

CTtaHOapT He pacnpocTpaHsieTcst Ha TpyHTbl, copepxawme Gonee 30%
3epeH kpynHee 10 MM, a Takke Ha 3aTOpdOBaHHbIE TPYHTHI.

1. OBLWUE NOJTIOXKEHUA

1.1. MeToa 3akniwoyaeTcs B YCTaHOBEHUW 3aBUCUMOCTU MIOTHOCTU
ckereTa TrpyHTa OT ero BRaXHOCTM npu TpamboBaHum o06pasuyoB C
MOCTOSIHHOW 3aTpaTon paboTbl Ha UX YNIOTHEHWE U B ONpeaeneHny no aToun
3aBUCUMOCTM MaKCUMarnbHON BEMWNYMHBI NIIOTHOCTU cKkeneTa rpyHTa (Yuacc)-

BnaxHocTb, Npy KOTOPOW AOCTUTHYTa MakCcMMarnbHas NAOTHOCTL ckerneTa
rpyHTa, ABNSETCA ONTUManbHON BNaxHOCTIO (Wonr).

1.2. Ana ycTaHOBNEHUS 3aBMCUMOCTM NIOTHOCTU CKeneTta rpyHTa oT ero
BTaXKHOCTW MPOBOAAT CEPUI0 OTAENMbHbIX UCNbITAHWUI FPYHTa Ha YNIoTHEHWE C
nocrefoBaTeribHbIM YBENUYEHUEM €ro BaXHOCTW. PesynbTaThl UCMbITaHWUI
npedcTasnsaoT o Buae rpaduka. Konmuectso OTAernbHbIX UCMbITAHUA A5
NoCTpoeHus rpacpuka AOMKHO ObITb HE MEHee LeCTH, a TakkKe A0CTaTOYHbIM
OS5 BbISIBNEHUSA MakCUMarbHOro 3Ha4YeHUs NIIOTHOCTU CKereTa rpyHTa.

1.3. VcnbiTaHne rpyHTOB OcyLlecTBnsAT B npubope Coro3gopHum» Ans
CTaHOapPTHOro YNMOTHEHWUSI TPYHTOB (CM. MpuUroxeHue 1) nytem NocronHoro
TpamboBaHus rpyHTa yaapamu rpysa maccon 2,5 kr, nagarowero ¢ BblCOThbI
300 MM; npu aTOM obLLee YMCno yaapoB AOMKHO cocTaBuTb 120.

1.4. Bce pesynbTathl, Nony4yaemble B NpoLecce NOAroTOBKN U UCTbITaHUA
rPyHTa, [OIDKHbI 3aHOCUTBLCA B )KYpHamn ornpefeneHns MakcumarnbHON
MAOTHOCTW CKeneta rpyHTa no hopme, NpuBeaeHHON B NPUNOXEHUN 2..

2. OTBOP NPOB NPYHTA

2.1. Mpo6bl rpyHTa (06pa3subl HAPYLLIEHHOTO COXEHUs) crieqyeT oTompaTb
B €CTECTBEHHbIX U WCKYCCTBEHHBLIX OOHaXEHMSX M TOpHbIX BbipaboTkax u3
OAHOPOOHOro MO BMAY CNosl TPyHTa cornacHo tpeboBaHuam MTOCT 12071—
72. Macca npobbl rpyHTa gomkHa 6biTb He MeHee 10 kr. Kaxaas otobpaHHas
npoba rpyHTa AOMmKHa ObiTb CHabXeHa AaHHbIMM O HAaUMEHOBaHWUM OOBLEKTa,
MOLLHOCTU [aHHOro crosi, rnybuHe, Mmecte n gate otbopa rpyHTa, a Takke
HaUMEHOBaHWM TPyHTa NO BU3yarlbHOMY OMNpeaeneHuto.

3. AMNAPATYPA

3.1. Ons npoBedeHus wcnbITaHWn TpebyloTcsa uUenylowme npubopbl,
oGopyaoBaHNE U UHCTPYMEHTI:

npmbop Co3gopHUM AN CTaHAapPTHOMO YNITOTHEHWS IPYHTOB;

BECbl HACTOMbHbIE rMpHble unn uudepbnatHeie no FOCT 13882—68;

Becbl nabopaTopHble no FOCT 19491—74;

rmpu no NOCT 7328—73;

MawuHa pactupoyvHasa (beryHbl nabopaTopHble) unuM cTynka Ne 7
(avameTpoMm no Bepxy 240 MM) C NECTUKOM, CHabXeHHbIM Pe3VHOBLIM
HakoHe4HukoMm, no FOCT 9147—73;

wkad cywmnbHbin no FOCT 7365—55;

cuTo € oTBEepCcTUAMU 10 MMm;

akcukaTop Tuna 3-250 no NOCT 6371—73;

YallKn MeTannmnyeckme eMKocTbio He MeHee 5 n;



LMITMHOPLI MEPHbIE C HOCUKOM eMKoCTbo 100 1 500 mn no FTOCT 1770—
74;

nonatoyvka MacTepok;

nuHenka metannuyeckasn anuHon 30 cm no NOCT 427—75;

wraHreHunpkynb WL -1-125, mogens 183 no FOCT 166—73;

HOX NabopaTopHbIi;

CTaKaH4YMKN antoMUHUEBbLIE ON1S1 B3BELLINBAHWUS;

KWUCTOYKM.

MpumeyaHue. [onyckaeTcs NpMMEHATb NpUbOpLI C NapameTpamMu, OTAMYHbIMKA OT
npubopa Cow300pHUN, U COOTBETCTBYHOLUM W3MEHEHMEM METOAMKWU, MpW YCIOBUMU,
4TO [Ans [aHHOro BWAa [PyHTa SKCMNEpUMEHTanbHO [oKasaHa WOEHTUYHOCTb
nonyyaemblX MpyW 3TOM pe3ynbTaToB C pes3ynbTaTamyv WUCMbITaHUA B npubope
Coto30opHUN.

4. NOAroToOBKA K UCTbITAHUAM

4.1. NMoproToBKa rpyHTa

4.1.1. TlogroTtoBka rpyHTa K WCMbITAHWSIM COCTOMT W3 CregyrLmx
onepauum:

06paboTka npobbl rpyHTa Maccon 10 Kr;

BblgeNeHne 1 MoarotoBka OTAENbHbIX Npob rpyHTa maccow 2,5 Kr K
UCMbITAHNUIO.

4.1.2. O6paboTka npobbl rpyHTa Maccoi 10 Kr gormkHa NpoM3BOAUTLCS B
cneayoLlemM nopsigke:

BbICYLLUMBaHUE B MOMELLEHUN NPU KOMHATHOW TemnepaType 40 BO3AYLUHO-
CyXOro COCTOSIHUSl, NMPW KOTOPOM MOXHO MNPOM3BOAWUTL pa3MerbyeHve U
.NpocenBaHue rpyHTa;

pa3mMenbyeHue (6e3 apobneHns 3epeH) B CTyMKe NeCTUKOM C PE3VHOBLIM
HaKOHEYHMKOM UNK B pacTUPOYHON MaluvHe (nabopatopHbiMu GeryHamu);

B3BELUMBaHWe (Macca ms);

npocenBaHne CKBO3b CUTO C OTBEPCTUSIMM pa3mepoM 10 mm;

oT60p Npob Maccon He meHee 30 I M3 rpyHTa, NpPOLUEALLErO CKBO3b CUTO,
nns onpenenenns snaxHocty (W1) no FOCT 5180—75;

B3BeLUVMBaHWE 3epeH pasmepom kpynHee 10 mm (Macca my) u oTbop um3
HUX nNpo6 ansa onpepenenns BnaxHoctu (W2) M MAOTHOCTU 3epeH (p) Mo
rOCT 8269—76.

4.1.3. CopepxaHne B rpyHTe 3epeH kpynHee 10 mm (X) B npoueHTax
yCTaHaBnuBatoT no opmyne
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4.1.4. BbigeneHvne oTaenbHbIX Npob maccon 2,5 kr M MOAroToBka UX K
UCMbITAHWIO AOMKHbI NPOU3BOAUTLCS B CNeAyoLLeM nopsake:

nepemMeLLnBaroT rPyHT, MPOLUEALNA CKBO3b CUTO, M pacrnpenenstor ero
POBHbIM CIIOEM Ha NUCTe KapToHa, dhaHepbl Unu NNoTHoN Bymaru;

BbIJENAT HE MeHee ABYX OTAenbHbIX Npob maccon 2,5 kr kaxaas (ms)
METOAOM KBapTOBaHUS W OTOMpalT WX B MeTannuMyeckue Yalkui ans
UCnbITaHWS;

oTOGpaHHble OTAenbHble NpPobbl rPyHTa [OYBNAXHAOT OO0 WCXOAHOMW
BnaxHoctn (Ws), npuHumaemon paBHoW 4% ANs necyaHblX, rpaBUNAHbBIX
rpyHTOB 1 8% [nsa rmuHUCTbIX rpyHTOB. Heobxogumon ans goyBnaxHeHusi
npo6bl rpyHTa konm4ecTBo BoAbl (Q) onpeaenstoT no opmyne

Q= 0,00\, -W,): @)
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BBOOAAT B MNpoGbl rpyHTa paccyMTaHHOE KONMUYEeCTBO BoAbl W
OAHOBPEMEHHO NepeMeLLNBAIOT rPYHT F10NaTo4KoM-MacTePKOM;

nepeHocsT Npobbl rpyHTa U3 Yallek B 3KCUKaTOPbl U BbIAEPXKMUBAIKOT UX HE
MeHee 2 4 Npu 3aKpbIThIX KPbILLKaX 3KCMKATOPOB.

4.2. NMogroTtoBka npubopa

4.2.1. MogrotoBka npubopa K UCMbITAHNIO OOMMKHA OCYLLECTBNATLCH B
cnegyoLlel nocnenoBaTensHOCTU:

yCTaHaBNuBaloT LMAMHAP B MOOO0H, HE 3aXXMMas ero BUHTaMu;

yCTaHaBNMBatOT KOMNbLO Ha BOPTUK LMNMHAPA;

3aXMMatloT LMNNHAP NONepemMeHHO BUHTaMu NogaoHa v Konbua,;



NpoBepslT  pasMepbl  LUMNMHAPA  LWTAHreHUMPKYNeMm; npu  3TOM
BHYTPEHHWUIA AnamMeTp U rnybrHa AoMmKHbl OblTb paBHbI COOTBETCTBEHHO 100 1
127 mwm;

onpegensitoT maccy (ms) cobpaHHOro KOHTeNMHepa (LMnNMHAP C NoA40HOM
M KOMbLOM) C MOrPelwHOCTbi0 40 1 I 1 3aHOCAT AaHHble B XypHamn (Cm.
npunoxexue 2);

yCcTaHaBnuBaloT  cobpaHHbIi  KOHTeWHep npubopa Ha  XecTkoe
HeNoABMXHOE OCHOBaHWe maccon HemeHee 50 kr.

5. MPOBEAEHWUE UCMNbITAHUNA

5.1. VcnbiTaHna rpyHTa nNpoBOASIT MocrefoBaTenibHO C OTAENbHbIMM
npobamu rpyHTa. BnaxHocTb npobbl NpyM NEepBOM WCMbITAHUW [OMKHA
PaBHSTbCH UCXOAHON, yCTaHOBEHHON B N. 4.1.4. MNpu kaxgom nocneaytowem
MCMbITAaHUN BMAAXHOCTb CriegyeT yBenuuuMeaTb Ha 1—2% AnsA necyaHblX,
rpaBUNAHBIX TPYHTOB U 2—3 % ANsi IMUHUCTBIX rPYHTOB. KonnuecTBo BoAbl ANnst
foyBraxHeHus Npobbl onpefenstoT no dopmyne (2), NpuHMMas B Hei 3a Ms
— Maccy rpyHTa, OCTaBLUerocs OT MpeabiayLiero ncnbitanus, a 3a Wy n Ws
— COOTBETCTBEHHO BMAaXHOCTW, 3ajaBaemMble Mpu npeabigylieM U
o4YepeaHOM UCMbITAHNAX.

5.2. Kaxxgyto otgensHyto npoby cnegyeT UCMbITbIBaTh He 6onee Tpex pas.
Mpn ncnbiTaHUM FPYHTOB, CoAepXalumX 3epHa, Nlerko paspyliarowmecs npu
TpamboBaHuu, kaxayto Npoby NCNbITbIBAIOT TONbKO OAUH Pas.

5.3. YnnoTtHeHve rpyHTa Kaxgon npobbl OOMKHO BbINOMHATECA NyTeMm
nocrneposaTenibHOro TpamboBaHMs Tpex Croes.

5.4. VcnbiTaHne rpyHTa HaanexuT NpoBOAMTL B CrieaytoLeM nopsake:

NOAroTOBMIEHHYIO Npoby rpyHTa MepeHocAT W3  3Kcukatopa B
MeTannmMyeckyto Yalluky, a 3aTpeM Crnosmu 3arpyatoT B uunmHap npubopa,
npuxmMMast rpyHT TpamGoBkol. Kaxablii cnow 4omkeH MMeTb BbiICOTY 5—6 cm
M ynnotHatbcs 40 ygapamu rpy3a; npu 9TOM CTepXeHb TpamboBKu
HeobXxoAMMO yaepxuBaTb B BepTuKanbHOM nonoxeHun. lMepep 3arpyskon
BTOPOro U TpeTbero CrioeB MOBEPXHOCTb MPeAblayLiero Crosi B3pbIXSoT
HOXOM Ha rmnybuHy 1—2 mm. epen yknagkon TPeTbero Cnos Ha LMNuHAp
HageBaloT Hacaaky;

nocrne YnnoTHEHUst TPeTbero Crosi HacagKky CHUMAlT W cpesaloT
BbICTyMarwLLyo 4acTb obpasua 3anognuuo ¢ TOpuoM uunvHapa. TomnwmHa
CIIOM Cpe3aeMoro rpyHTa He dormkHa ObiTb Gonert 10 mm. MNpu Gonbluen
TOMNWNHE HEOBXOAMMO NPOBECTM MOBTOPHOE WCMbITaHWE C YMEHbLUEHHbIMU
TOMNWMHAMM CNOEB YNNOTHAEMOro rpyHTa;

onpeaensoT Maccy KOHTeHepa C rPyHTOM (Ms) C NOrpeLlHoCTbIo A0 1 1 un
paccynTbLIBAOT MAOTHOCTb BAAXHOro obpasua rpyHta (y) ¢ NorpeLuHocTbio A0
0,01 r/cm® no dopmyne.

m-m, A3)

roe V —eMKocTb umnuHapa, pasHas 1000 CM3;

CHMMAKT NOOAOH M  KOMbLO, packpbiBalT UMNUHAP W  U3BMEKalT
YMNOTHEHHbIA obpasel, rpyHTa. N3 BepxHel, cpegHel U HWKHEN YacTen
obpasua oTOMpawT no ogHonm npobe Maccon He MeHee 30 r gns
onpeaerneHus BnaxHocTu rpyHta (W) no FOCT 5180—75;

M3BMEYEHHbIV U3 LMNWHAPA FPYHT NPUCOEONHSAIOT K OCTaBLUENCS B Yallke
yacTu NpoObl, pacTUparoT, NEPEMELLNBAIOT U B3BELLMBAIOT. 3aTeM NOBbILLAOT
BraXHoCcTb npobbl cormacHo n. 5.1. lMocne pob6aeneHus BoAbl TPYHT
nepemeLLnBatloT, HaKpPbIBAKOT BIAXXHOW TKaHbIO M BblAepXnBaloT He MeHee 15
MUH.

5.5. Btopoe 1 nocnegytoLime UcnbiTaHWs rpyHTa Ha ynrnoTHEHWE OOIMKHbI
NPOBOAUTLCS B COOTBETCTBUM C Nn. 5.2—5.4.

5.6. WcnbiTaHua no onpegeneHnio MakcumasibHOW MMOTHOCTU cKeneTta
rpyHTa cnegyeT cuyuTaTb 3aKOHYEHHbIMW Toraa, Korda C MOoBbleHVeM
BMaXHOCTX npoObl Mpu  nocregylowmnx OBYyX, TPEX WCNbITAaHUSX Ha
yNNOTHEHNE NPOUCXOAUT  MocnedoBaTeNbHOE  YMEHbLUEeHUUM  3HayYeHuu
MAOTHOCTU YMIOTHEHHbIX OOpa3sUOB rpyHTa WM KOrga rpyHT nepecTaet
YMMOTHATLCS M HAYMHAET NpU yaapax rpy3a BbbxkumaTtbest U3 npubopa.

6. OBPABOTKA PE3YJIbTATOB
6.1. Mo nony4eHHbIM B pesynbTaTe UCMbITaHUN 3HaYeHUAM MIOTHOCTU 1

BNaXXHOCTW YNMOTHEHHBLIX 06pa3sLoB onpeaensoT NAOTHOCTbL CKeneTa rpyHTa
(Yex) C MorpeLuHocTbio go 0,01 rlem® no dopmyrne
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6.2. CTpoaT rpadvK 3aBMCMMOCTU MAOTHOCTU CKeneTa OT BaXHOCTU
rpyHTa (CM. npunoxeHuwe 3), OTknagbiBas No ocu abCcuncc BRAXHOCTb
yNNoTHeHHbIX obpasuyoB B macwrtabe 1 cm — 2%, a no ocu opauvHaT —
MNOTHOCTb CKereTa rpyHTa B MaclTabe 1 cm — 0,05 r/cm’. Haxopst
MakCUMyM MOMyYEHHON 3aBUCMMOCTW M COOTBETCTBYIOLLME €MY BESNTUYMHBI
MakcuMasnbHOW MMNOTHOCTM ckeneTa rpyHTa (Yo) HA OCM opauHat u
onTuMarnbHo BriaxHocTn (Wonr) Ha ocu abcumcc. TOYHOCTb CHUTLIBAHUS
3HAYEHUIN J0MmKHA ObITb ANSA Yyake — 0,01 F/CMS, a ana Wonr 0 0,1%.

Ecnn npu noctpoeHuu rpacduka Kpusasi 3aBUCMMOCTM nonydvaetcs 6e3
3aMEeTHO BbIPAXKEHHOro MNUKa, YTO MOXEeT MMeTb MEeCTO AfNs necyaHblX W
rPaBUMHBLIX  TPYHTOB, 38  VYwace CNEeAyeT NpUHUMATb  OOCTUTHYTYHO
MakcumarbHyl0 MIOTHOCTb CKeneTa rpyHTa, a 3a Wonr — HauMeHbluee
3Ha4YeHne BMaXHOCTKW, NPU KOTOPOW AOCTUraeTcs MakcumarnbHasi MoTHOCTb
ckeneta rpyHTa.

6.3. Ecnu B rpyHTe cogepxanuncb 3epHa kpynHee 10 MM, KOTopble nepeq
ncnelTaHvem cornacHo n. 4.1.2 6binn yaaneHsl n3 npobbl rpyHTa, TO ANs
ydyeTa BMAUSHUSA TakuX 3epeH Ha BENUYMHY MakCMMarnbHOW NAOTHOCTU rpyHTa
HeoBXOAMMO MOMyYeHHbIE 3HAYeHUS Yvae U Wonr ANA 4Yactn npobsl,
npolleLlen ckBo3b CUTO C OTBEpPCTMAMU pasMepoM 10 MM, nepecuntaTb Ha
3Ha4YeHus y' W\~ ANS VccreayeMoro rpyHTa B Lenom (c BkmoveHVemM

Maxe onm

3epeH kpynHee 10 MM) no dopmynam:

S ST
Vo™ o 0,01x(p _ yCK) ; 5

W)nm = O’OWmm( 100— 'x) (6)

MPUTIOXKEHVE 1
ObsisamenbHoe

Cxema npub6opa Coro3gopHuu ans
CTaHAAPTHOro YNSIOTHEHUsI FPYHTOB
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1 0 nogpoH; 2 [0 pasbeMHbIn LMnuHap emkoctbio 1000 om®;
3 — KonbLUO; 4 — Hacagka; 5 — HaKkoBarbHs;
6 — rpy3 maccom 2,5 kr:; 7 — HanpaBnsoLLmMA CTEPXEHD;
8 — orpaHu4uTenbHOe KombLo; 9 — 3aXUMHbIE BUHTHI.

TMPUTIOXKEHWVE 2
ObsizamernbHoe

XXYPHAN ONPEQENEHUSA MAKCUMAIBLHON
MNOTHOCTU CKENETA TPYHTA

OObeKT

MecTo oT6opa rpyHTa

ny6uHa oTGopa rpyHTa, M ; MOLLHOCTb CIOsI IpyHTa, M

Bupg rpyHTa . Hara otbopa

Macca npobbl rpyHTa (Mocne pasMernbyeHnst) my, Kr

[laHHblE NO OCTaTKy Ha cuTe 3epeH (Nocne npocenBaHns Npobhl):
a) Macca 3epeH mp, Kr ;  ©) BnaxkHocTb 3epeH W
% ; B) MIOTHOCTb 3€PEH P, riem® ;
cofepxaHue 3epeH X, %

BnaxHOCTb NpoLueaLero ckBosb cuTo rpyHTa Wi, %

Macca oToGpaHHbIX 41151 UCMbITaHWUS NPO6 rpyHTa Mg, Kr

MakcuMarnbHasi NNOTHOCTb CKeNeTa rPYHTa Yuaxe, /oM

OnTumMarnbHas BnaxHoOCTb rpyHTa Wonr, %




MakcumanbHasi NOTHOCTb CKereTa rpyHTa C y4eToM 3epeH kpynHee 10 mm

y rlew’ .
Makc

OnTManbHas BNaXHOCTb PyHTa C y4eToM 3epeH kpynHee 10 mm \\/ |
onm

%
[laTta ucnbitTaHun (Havano) (koHew)
IHomep OnpeneneHune NIOTHOCTU OnpegeneHve BNaxHOCTU Mnor-
ucnbi- Macca, r Macca, r BnaxHocTb HOCTb
TaHus HOMep W, % ckeneta
KOHTeN- | KoHTel- | ynnot- nnor- Glokca | nycTo- | Glokca ¢ | 6lokca |m;—mg| cpeAHas| ynnoT-
Hepa Hepa |HeHHoro| HocTb ro BRax- ¢ |mg-mg| apudp- | HeHHoro
6e3 6e3 obpas- | ynnot- 6lokca HOW | cyxum meTu- | o6pasua
HacaaKu |Hacagku ua HeHHoro mg | npo6oii | rpyH- yeckast | rpyHTa
my |cynnoT-| rpyHTa | obpasua rpyHTa | Tom Yo=_VY.
HEeHHbIM| M5 — M, | FpyHTa m; mg 1+0,01W
o6pa3- Y=ms—m, oM’
uom \Y
rpyHTa r/cM3.
ms
1 2 3 4 5 6 7 8 9 10 11 12
TMPUTIOXXEHWE 3
CnpasoyHoe

MNpuMep nocTpoeHus rpacomka 3aBUCMMOCTH
NIOTHOCTU CKerleTa FpyHTa OT BNaXXHOCTU
Npu CTaHAAPTHOM YNSIOTHEHUU
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