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Permeability i. an ero.pti~~~1ly important soil chsrsct.ristio for
th. planning of engineering structures. It must be determined precisely
in order to calculat. the consolidation of the earth ass..

The Vssk’.Sotl TMProblem’ ~~s.srch laboratory headed ~ ~~oemt ~~Mi-
dat. of T.olmiosl Sciesces N. Tn. £belsv in the Soil Nsolanics aM lbenda.
tines Department of the V. V. ~~~~ sheY )bscow Oivil ~~gineering Institirte
performed a series of filtration experiments with end.stzoy.d samples of
the following vari.ti of soil: sandy end, cla~s~ aM aM buried peat.
Previously vaousa.evsporat.d sea aster is. used for filtration. ft. per..
poe. of the rsseezcb is. to d.t.enin. th. vsriation of permeability as a
fusotion of the d~~~s. of soil compaction and press~~~ gradient. ft. en.
periments wer, performed with th. help of an P4N filtration compressor
(Pigur. 1). It i. a ~oaprse.or with a herm.ttcally sealed bolder p.rmit.
ting the ~~~.g -  of aster through a soil specimen according to top .to.
bottom and Mbotto..to.top0 fl ow patt.rms aMer varying pressure. The in..
stalled soil specimen is 0. 0~ aster high and his a ozosa..s.ction Pe50.
squszs aster.

Thre. usdestro7ed samples of inch v.ris ty were tested. ft. chars o..
teristias of the various soils In the natural stat , are given in ~~bl. 1.

Tbs first task vs set ourselves in conducting the sxpsxiaests ass
to determin e whether the .o.csllad phenomenon of initia.1 ,sesaurs ~~~diemt
is obuerv.d during filtz*tioa thenwØi theme Varieties of weak ust n.satuzat.d
soils, is., whether thers Is so.. oertsin pressure patient value, although
there ass u s h er values, from which no filtration is observed, or if it ia
observed, it will be miap tisee meeker El].
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Dercy’s eqi*tion then assumes the following form :

Vf . Ef(i— i,),

where V~ is filtration at.,
I is pressure gradient, and
to is initial pressure gradi.nt.

v I ’.cot~-0
.1V...
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I Figure 2a. Sondy mud

ft. Instrument used Is so oonatructsd as to permit filtxstian tor take place at different pressures. Pressure is created 
~~~~

‘ moving thereservoir of aster to a different height relativ, to th. tested spsciaen.
~~ter isa passed through a specimen according to the ‘bottca..to.top flowpattern, after which it is. collected in a graduated qlinder. Lest theaster evaporate from the padested cylinder, several drops of oil medropped Into it. All experiments were performed at pressures of 0. 32meter, 0.60 meter aM 0.80 aster. ftltmtion rut. and coefficient wars d..t rminsd several times for ench one of the given pressures Cz]. ~~tsrtispersture isa assured oossteetly during the .xpsrtmenta end all resultshave been referred to a tesp~~ ture of +10° 0. Sopsria eeta were condu ctedat various vertical loud. with a asit at each loading step for subsidence
to atabilt.. at ~~~~~~~~ aster ii 12 hours. Grupha were constructed fora,e,~~ value of vertical load according to th. obtained data for vsri&tionof filtration ate as a f otio. of pa~Nsure gradient. ~~tensicsis of

3

,
, , -

• ~~~ 
—•



~.6fl6

the straight lines jo ining Individual experimental points to their latex.
section with the axis of pressure gradients eark off on it th. initial
pa44ent vain. at which filtration begins (Figure 2). The initial pressure
gradient obtained according to the thus-described aethodolo0$ was checked
~ filtering water through the seas soil sampl. at a gradient less than ths
initial gradient. From the graphs in Figure 2 it can be seen thet for sandy
end the initial gradient increas es as the vertical load increa ses. Pbr
ols.yey mud the initial gradient r~~~l a  practically uachsngsd with an in-
crease of the vertical load in the tested range dus to low cospressiMlity
(the porosity factor varied from 2.We to 2.25). Jbr buried pest the same
pstt.rm as for sandy mud isa obssrs.d, i.e., the init ial pressure gradi~ it
incr eases with an increase of th. vertical, 1~.d. Given p • 1.0. 10, 11/a’
it equals 1.2, while given p — 2.0.l0~ ~~~~ it Increases to 3.2.
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Figure Zb. ~~sycy sad Figure 2~. Sorted peat
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Figure 3a, b. Sandy mud; claysy mud.
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The second task we set - our selves In the exper iments here conducted
isa to investiguts the variation of the filtration coefficient at differ..
eat pressur. gradients and different degrees of compaction (vertical loads).
The results showed that whereas variation thereof is negligible for the
investigated pressures and can be di.rsgurd.d, with different degrees of
compaction (loal!i.ng) the filtration coefficient varies several fold . Thu.,
for emple, for sand~ mud the filtration coefficient given vertical load
p 1.1.105 11/a’ is ~IO times less than the coefficient given p — 0.1.
iø~ 11/m2 (Figure 3a).

ft. obta ined result. show that the filtration coefficient for these
varieties of soil must in practice be determined tmd.r the same vertical
loads wider which the earth ens. for the planned structure will find ita.lf .

Analys is of the experimental data established (Figure 3) that the
]oguritbaic dependence between filtration coefficient and porosit y factor
In muddy aoils discovered G. V. Sox’okina [3] holds true.

Pros the resear ch we have done the following conclusions can be
draim:

1. Pbr the investigut.d soils, filtratio n is in practic, observed
only at gradients greater than the initial gradient, which Increa ses as the
porosity factor declines , i.e. , as the vertical load increases. 

$

2. Pbr the inv.stigated soil varieties ther. is a logarithaic de..
psndenc. b.tisen the filtra tion coefficient and porosity factor.

3. Filtration research for weak water . saturated soils must be con-
ducted usder the vertical loads that will be obaecved at the plannsd struc..
tur..
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