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Ho* Z-9 A ME1H0D OF DETERMINING THE RATE OF DEFORMATION IN SOIL MASS, BY MEANS OF ELECTRICITY

G. I. Pokrovski, All-Union Institute for the Soientifio Researoh of Foundation, Moaoow, USSR

In the laboratory of soil mechanios of the All-Union Institute of water supplies and hydrogeology 

the following methods for the determining of the rate of deformation of soil mass have been worked out* 

As experiments carried out with direot models on the soil mass under laboratory conditions present a 

series of difficulties and are somewhat inaocurate, it therefore appeared rational to exchange the hy- 

draulio system, which the soil mass represents, to an equivalent electrical system on the basis of the 

following considerations:

Let qx, qy, qz be the components of the velocity of water in the soil mass upon squeezing out of 

this water under pressure and a^, ay, and az the corresponding velocities of the displacements of the 

given soil skeleton* Then taking the soil skeleton and water as non-oompressible we oan write down:

4- +  ¿ S l +  da* +  = n
d x  T d y  ^  s T  *  3 *  T  d y  ^  d z  u  

as the rate of the diminishing of the volume of the skeleton v is equal to:

we may then write down:
-J J  (W+  +  at)dxdydz

d y

eft

In oase of direot ourrent electrioity travelling in a oonduotive medium, in the body of whioh are 

distributed continuous souroes of energy, we oan write down on the basis of the first rule of Kirchhoff

4- $ 1 *  4- ¿ L 1 - f  CD = O
d x  T d y  r  S z  7

where l x , CT , It c the components of the densities of the ourrent forces along the axis of the coordi­
nates, <p the voluminous density of the ourrent derived from the above-mentioned distributed by volume 

souroes* In general:

<f -  / C x , y , z )  (2)

consequently we oan write

-jjjjdldydz -JJf(§£ + §£ + )jxdydz (3)
on the basis of Daroy's law we have:

% - * § $ >  9 , -  H §§
Here K the coefficient of permeability and p the pressure acting on the water. In this way:

Ut = HJ J J  (ix 1 + + l f 2)° '^ 0V 0'z (W
On the basis of Ohms law we get:

i -  1 St? ■ / =  1 3V ■ i -  1 &Y 
L* ~ i° dx  ’ r  'dy ’ 1 “  P  d z

Here ̂  the speoific resistance and V the eleetrioal potential. Therefore:

-Iff ?d*Jydz = jfjjf(§jf, + g£ + §£) dxdydz.
Let us allow that experimentally under laboratory conditions such a distribution of electrodes in 

an electrically oonduotive medium and, of electric potentials on these electrodes, is attained so that 

with a sufficient degree of accuracy we attain the demands

P = oV c = a constant (6)

In that case it is of course neoessary to determine beforehand by means of a theoretical calculation, 

or by means of experiment, the following function

P = f(x,y,z)

for the given moment of time. On the basis of equation (lj. and 6) we can write down: 

or taking into consideration equation (5)
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of

(vQ =■ the value of a separate disoreet 

element into whioh the volume under Inves­

tigation is divided, during experiment).

If the question resolves itself into 

the determination of the settlement of the 

centre of a symetrically loaded Bymetrical 

surface, then the summation oan be carried 

out along the central, vertically situated 

ourrent path, which m y  be separated out 

the current and without reproducing allby means of insulated walls running parallel to the lines 

the rest of the medium. (See Fig. 1)

We oan also under any experiments whatsoever instead of deducting the value c determine it by 

means of experiments with such a configuration of the deformed medium and with such a distribution of 

stresses, by whioh it would be possible to oarry out an experiment, parallel with the theoretical oal- 

oulation of the value dv/dt.

From the preoeding it is plain, that the herein desoribed method makes possible the further de­

velopment of the method of hydroelectrodynamical analogy as suggested by Pavlovski (N. N. Pavlovski,

The Theory of the Movement of Subsoil Water under Hydraulic Structures, Petrograd, 1922) for the inves­

tigation into the movement of subsoil waters. What is new about this is the construction of the volu­

minous feeding of the whole system with currento

Thi6 may be more simply accomplished by distributing the electrodes along the surfaces of equal 
pressure previously determined by one means or other. The more the electrodes and the closer they are 

placed inside of the conducting medium, (electrolytic liquid) the nearer will the laboratory test cor­

respond to the theoretical demands«

= -rtc pfJJ<pdxdydz (7)

If on the experimental set up, the eleo- 

trodes whioh are feeding the system with 

ourrent are broken up into oertain seotions, 

then we can with a certain approximation 

determine the value of <p in various parts 

of an electrically conductive medium.

If we determine the value f  for a 

series of separate volumes, we oan then 

substitute equation (7 ) going over to the 
method of final differences, with the ap­

proximate formula«

=  c ^ f  ( 0 )

Here*
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No. Z-10 THE CONSOLIDATION OF MARINE CLAY DEPOSITS DURING AND AFTER THE SEDIMENTATION PERIOD

Dr. 0. K* Froehlioh, Consulting Engineer, The Hague, Netherlands

The problem of the determination of the excess hydrostatic pressures existing in d a y  or mud de­

posits during their sedimentation period and thereafter has been dealt with by K. Terzaghl (1), A. 

Orfcenblad (2) and the writer (3) on the following assumptions:
1) The sedimentation takes plaoe on an impervious base.

2) The exoess water oontained in the deposit esoapes only in a vertical upward direotion.

3) The average ooeffioient c of consolidation may be considered oonstant over the whole thiokness 

of the deposited layer*

4) The speed of sedimentation v is oonstant during the whole period of sedimentation.

This problem is governed by a partial differential equation, whioh is formally identical with the 

Fourier equation relating to the one“dimensional, non-stationary flow of heat through plan-parallel 

plates of homogeneous materials. (U) Let be:

....... . the exoesa hydrostatic pressure at a point of the layer oharaotorized by

z .......the depth under its surface, and

t ....... the time, elapsed slnoe the beginning of the flow phenomena;

£........ the volda-ratlo at t = 0,
k .*...*. the ooeffioient of permeability, 

a ....... the ooeffioient of oompression,

s ....... the speoifio weight of the liquid (water) filling the voids of the clay,

o = k (1 +t) .... the definition equation of the coeffioiont of consolidation,

s . a


