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O KOHEYHOW B3BEMIEHHOW MJIOTHOCTH YACTHYHO
BOOOHACBILIEHHOIO rPYHTA

Mpod., aokr. Texn. nayx I'. H. TEP-CTENTAHSAH!

Pegepar. Tlocle 3aTonjennss 4HAacTHUHO BOAOHACHINEHHOTO TPYHTa BCaa TmoCTe-
eHHO BHTeCHACT BO3AYX M3 NOL i B3BelleHHas MJOTHOCTh PyHTa yBeanunBaercs. [locae
NOAHOro 3aMellenss BO3AyXa BOJOH B3BelleHHasd NJAOTHOCTb rpyHta Gyjer paBHa p'=p—
—(14-5;8)pw/(1 &), rNi€ p—NAOTHOCTEL FPYNHTa, e— KO3 GHUHEHT MOPHCTOCTH, Sr—cTenens
BOJOHACLIIEHHS H [y—TIAOTHOCTh ROJIBIL.
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[Ipuvenenne BoiTekaloulei u3 3akoHa Apxumela (OpMyJsl Aas onpe-

JICJCHHSA B3BEIIEHHO IVIOTHOCTH p° YacTHYHO BOAOHACHIIIEHHOro rpyHTa

p'=p—fw, (1)
rAe 6 IJAOTHOCTh TPYHTa M fy —IMJIOTHOCTH BOZbI, CHPABEINHBO Jillllb IS5
caMOro HauyaJbLHOrO MOMEHTAa 3aTONJIEHHS FPyHTa, NOKa eule B HeM cOXpa-
userTess cojepxatiuiics B nopax BosayX. B maipHefimieM B03ayX u3 Iop
yAajsercs H 3aMeulaercsi BOJOH; H3 KPYNHLIX IOp BO3AYX A0BOJILHO 6BICTPO
yransieTcs B BHAE INY3bPHKOB, BCIJLIBAIOUIMX B BOJZOEME, a H3 MEJKHX
NOp—NyTeM MEIJCHHOTO PacTBOpeHHsi B (DHALTPYIOLLEHCs BOAE. B oGoux
cAyuasnx BCe MOPbl HACTHYHO BOJOHACHIMEHHOTO TPYHTA CO BpeMEHEM OKa3bl-
BaloTCd 3anojlieHHBIMH BOROH, BCJGACTBHE Yero MNJIOTHOCTh B3BeLIeHHOTo
rpyHTa YBEJAHUHBAETCS 1O CPABHEHHIO C IVIOTHOCTBIO, BLIYHCASIEMOH NO
ypasuennio (1).

Jlasi mojcuera 3TOro yBeJuyenuss 06O3HA4yHM: 2-—O0O0uias NMOPHCTOCTE
rpyNTa, My—06HeM NOP, 3aNMOJHEHHBIX BOAOH W 7,—00DheM NOp, 3aHATHIX
BO3LYXOM; N=M,+n, Macca TBepAHX 4acTHI B eJuHKIEe 0GheMa paBHa
(1—n)ps, rae p,—ux maOTHOCTH. Macca BoAb B TOM Xe OGbeMe rpyHTa
pasna (1—n)wp,, TAe W—BJAaKHOCTH TPYHTA; €e 00BLEM COCTABJSCT IMy=
=(1—n)wpyp,. OTciONa OGBEM MOp, BAHATHIX BO3AYXOM, paBeH M,=n—
—ny=n—(1—n)wp/py. TIpH 3ameuieHHH TOro 06LEMA BOAOH TJIOTHOCTH
rPYHTA YBeAHUHBACTCH HA M py—Npy—(1—n)wps. T1puGapass Ty BeTHYH-
HY K B3BEIIEHHOM TJIOTHOCTH p’ B HAYaJbHBIH MOMEHT 3aTonjenus (ypas-
nenue 1), noayuaem p'=p—py-+np,—(1—n)wp,. Tlponssons npeoGpasosa-
HHSL W YUMTHIBAsi, YTO CTeNEHb BOJOHACHIUEHHA S; IPyHTa PaBHA

wp
SI‘= - ] (2)
€oy
rje e—ko3(ppuUHeHT NOPHCTOCTH TpyHTA, MOJyuYaeM obliee BrpaxeHue

JLA5l B3BELIEHHOH IJIOTHOCTH TPYHTA
r l "'I_ Sre -
G g (3)
1-+4e

! 3ap. JlaGopaTopueil reomexanukn IIHCTHTYTA reoJOrIYECKIX HayK AH ApmCCP.




B uactHOM Cay4ae,
ygeM Bepaxenie, TOXIECTBRHHOE C ypas-

S,=1, u3 ypassenus (3) noay
nennem (1)

B KagecTse MpHMepa paccMOTpHM cayuail, KOraia rpysT Ha CKJAOHe BO-
JOXpaHHAMIIA O €ro 3anoqHEHHS HMeeT CAeAYIOUHe XaPAKTePHCTHRN:
[IIOTHOCTH TBEpPABIX YaCTHI p,=2650 Kr/M3, NJIOTHOCTb IPYHTA p = 1750 wkr/m®
u Baamxuocts @w=16%. Orciona HaxXOAUM xoacpdmu‘ueur NOPHCTOCTH TPYHTA
e=p,(1 +w)/p—1=0,756 u crenens BAAKHOCTH S, =wp,/es,=0,561. Moan-
sysch (popyyaayu (1) n (3). HAXOMHM B3BEWCHHYI0 WJIOTHOCTL TPYHTA B
Haga bHbIL MOMEHT §, =750 Kr/M® n B KoHeuHblit MoMent =940 Kr/?,

1. e. yBeangenne Ha 190 xr/y* nan Gosee ueM Ha 25%.
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ON FINAL SUBMERGED DENSITY OF A PARTIALLY
SATURATED SOIL

GEORGE TER-STEPANIAN, Prof.. Dr. Sc. (Eng.)

SYNOPSIS. After flooding of a partially saturated soil the air in voids fis
gradually replaced by water aud the density of the soil is increased. After the com-
plete replacement of the air by water the submerged density will be p"=p—pu(1+S:e)/
(14-e), where g Is the density of the soil,  is the void ratlo, S; Is the degree of sa-
turation and %y Is the water density,
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-Application of the formula (1) for determination of the submerged
density ¢’ of a partially saturated soil’, where p is the density of soil
and p, is the water density is Justifiable for the very initial moment
after the flooding only, whilst still the air in voids Is preserved. Sub-
sequently the air is removed from voids and replaced by water. The air
from large pores will be removed rather quickly in form of bubbles
which rise to the surface of the basin and from small pores by slow dis-
solution in the seeping water. In both cases all pores of a partially sa-
turated soil will be filled by water after a time and the submerged den-
sity will Increase as compared with that computed from Eq. (1).

For calculation of this increase we denote: n—total porosity of soil,
n,—volume of voids occupied by water and n,—volume of voids occu-
pled by air; n=n,+n,. The mass of solid particles in one unit
volume |s equal (1—n)s, where p, is their density. The mass of water
in the same volume of soil is (1—n)wp,, where w is the water con-
tent of the soil; Its volume is ny,=(1—n)wpy/p,. Hence the volume of
voids, occupied by air is equal n,=n—n,=n—(1—n)ws/p,. When this
volume will be replaced by water, the density of soil will increase by
npy=np,—(1—n)wp,. 1f we add this value to the submerged density p’
in the initial moment of flooding (Eq. 1), we get p'=p— py—+npy—(1—n) wp,.
Transforming this equation and taking Into consideration that the
degree of saturation S, Is expressed by Eq. (2), where e is the voids
ratio, we get the general expression (3) for the final submerged density
of a soil. In'special case of a fully saturated soil, at S,=I1, equation (3)
turns into equation (1).

1 Head, Laboratory of Geomechanics, Geological Institute, Armen. Ac. Sc.
2 Formulas see pp. 147.
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