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No. 2=-9 A METHOD OF DETERMINING THE RATE OF DEFORMATION IN SOIL MASS, BY MEANS OF ELECTRICITY
Ge I. Pokrowski, All-Union Institute for the Soientifio Researoh of Foundation, Mosoow, USSR

In the laboratory of soil mechanics of the All-Union Institute of weter supplies end hydrogeology
the following methods for the determining of the rate of deformation of soil mass have been worked out.
As experiments carried out with direct models on the soil mass under laeboratory conditions present a
series of difficulties and are somewhat inmecurate, it therefore appeared rational to exchange the hy-
draulio system, which the soil mass represents, to an equivmlent electrical system on the basis of the
following considerations:

Let g, Qs 9; be the components of the velocity of water in the soil mass upon squeezing out of
this water under pressure and ey, &, and e, the corresponding velocities of the displacements of the
given soil skeleton. Then teking the soil skeleton and water &s non-oompressible we oan write down:

gy 4 9g, 4 O , Qar 4 9oy  Jo. _
sx T8y T5Et5x t5,18% =0
a8 the rate of the diminishing of the wvolume of the skeleton v 1is equal to:

_B’d—zl‘/ =///(a§%_+ —g%t + g%‘)o’xo’yo’z
acllg‘ﬁ =/f/(i§% + %’ + 92)dxdydsz (1)

In ocase of direot ourrent electricity travelling in e oonduotive medium, in the body of whioh are
distributed eontinuous sources of emergy, we can write down on the basis of the first rule of Kirohhoff
i, , Ot S¢; -
- 3x toy ¥37 t9 =0
where {,, {,, ! < .the components of the demsities of the ourrent forces alonf the axis of the coordi-
nates, the voluminous demsity of the ourrent derived from the above-mentioned distributed by volume
sources. In general:

we may then write down:

? = f(X,y,Z) (2)

oconsequently we can write

_j[[?dxo'yo'z =/// -g%-p-g—;:;-fg—if)o'xdydz (3)

on the basis of Daroy's law we have:

- xoe. - wop . _ .9
91— K§§7 ?y - Kay ? 92 - Ka_—g
Here K +the coeffieient of permeability end p the pressure acting on the water. In this wmy:

dv _ 3 y 3
gy - K///(-gf, + 8L + §8:) dxdlydz (1)
On the basis of Ohms law we get:

Ly L3V, 13
£ ox’ v Py’ TPz
Herelp the speoific resistance and V +the electriocal potential. Therefore:

[[foskovas - (31 80 32) drcy

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 suffiocient degree of accuracy we attaln the demends
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P=oV ¢ = a constant (6)

In that cese it is of ocourse necessary to determine beforehend by means of a theoretical calculation,
or by means of experiment, the following funoction

P=f(x.'Y'z)

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

dY f v, av , 3V
= ke [[[(2L+ 2V 1 ) gndyoz
or teking into consideration equaticg;zs) j j (3% ey 52:)




I : g?! - -ch.fffq:dxdydz (7)

If on the experimental set up, the eleo~
trodes whioh are feeding the system with
o S ourrent are broken up into certein seotioms,
then we can with a certain approximetion
determine the value of ¢ 1in various parts
of en electrically conductive mediume.

If we determine the value ¢ for a
series of separate volumes, we can then
I substitute equation (7) going over to the

’ method of final differences, with the ap-
o 2\ proximate formule:
3 NS d
ot g =
Y N Here:
| 4;:\——MMN -
§ AZ J C= Korvo
| 5
A —waw (vo =the value of a separate disoreet
i\ N~ element into which the wolume under inves-
N £22 tigation is divided, during experiment).
- AP S milliampermetey If the question resolves itself into

the determination of the settlement of the
centre of a symetrically loaded symetrical
Fig 1 surface, then the summation ocan be carried
out along the central, verticelly situated
ourrent path, which may be separeted out
by means of insulated walls ruming parallel to the lines of the current and without reproducing all
the rest of the medium. (See Fige 1)

We cen also under any experiments whatsoever instead of deducting the value c¢ determine it by
means of experiments with such & conflguration of the deformed medium and with such a distribution of
stresses, by which it would be posslble to carry out an experiment, parallel with the theoretical oal-
oulation of the value dv/dt.

From the preceding it is plein, that the herein desoribed method mekes possible the further de-
velopment of the method of hydroelectrodynemical analogy as suggested by Pavlovski (N. N. Pavlovski,
The Theory of the Movement of Subsoil Water under Hydreulic Structures, Petrograd, 1922) for the inves-
tigetion into the movement of subsoil waters. What is new about this is the construction of the volu-
minous feeding of the whole system wlth current.

This 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 eleotrodes and the closer they are
placed inside of the condueting medium, {electrolytic liquid) the nearer will the laboratory test cor=-
respond to the theoretical demandse.

No. Z-10 THE CONSOLIDATION OF MARINE CLAY DEPOSITS DURING AND AFTER THE SEDIMENTATION PERIOD
Dr, Os K, Froehlich, Comsulting Engineer, The Hegue, Netherlands

The problem of the determination of the exoess hydrostatic pressures existing in olay or mud de-
posits during their sedimentation period and thereafter has been dealt with by K, Terzaghl (1), A,
Ortenblad (2) and the writer (3) on the following assumptions:

1) The sedimentation takes place on an impsrvious base.

2) The excess water contained in the deposit escapes only in a vertical upward direction.

3) The average coeffiolent o of consolidation may be oonsidered constant over the whole thiokmess
of the deposited layer.

l;) The speed of sedimentation v is constant during the whole period of sedimentetion.

This problem is govermed by a partial differential equation, whioh is formally identical with the
Fourler equation relating to the one=dimensional, non-stationary flow of heat through plan-parallel
plates of homogeneous materials. (L) Let be:

W eeeeese the excess hydrostatic pressure at a point of the layer ocharaoterized by

Z esesees the depth under its surface, and

t eesseee the time, elapsed since the beginning of the flow phenomena;

€ eevvess the volds=ratio at t =0,

X coeccess the coeffiolent of permee.bili‘ty,

8 seesees the oveffiolent of oompressionm,

B esseses the speoifio weight of the liquid (water) filling the voids of the clay,

o=k (1+&) ..c.. the definition equation of the coeffiolont of conmsolidationm,
8.3



