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INTRODUCTION

Soil mechanics was considering by now the relations between certain
parameters. Correlations found for a given soil not always have a gene-
ral character and certain soils behave sometimes in a quite unexpected
manner. As now the knowledge in soil physics, is much more profound
it is necessary to establish the physical reasons of the considered pro-
cesses.

In this paper we shall investigate the mechanical processes. The app-
lied external load is counteracted by internal forces. There are indica-
tions that in the clay water system these forces may be presented sche-
matically as in the Fig. 1 and devided into two groups:

Fig. 1. Physical forces in clay-water system

1. Contact forces acting in places of direct contact of clay particles:
a) primary valence bonds causing the particle cementation and the

elasticity of crystallites,
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b) secondary valence bonds {(van der Waals bonds, hydrogen bonds),
c) edge-to-face attraction,

d) ionic lattice attraction.

2. Long-range forces:

a) diffuse layer repulsion pressure pg,

b) London - van der Waals dispersion attraction pressure pa.

The consideration of the mechanism of these forces indicates, that
the frictional component of the shear strength is due to contact forces.
This component is proportional to the normal load in the shear plane.
It is a generally accepted opinion, that on this load depends the surface
area of the real contact between interacting bodies and thus the number
of bonds and the energy necessary to break them.

The estimated for kaolinite shear strength due to primary valence
bonds, assuming a linear contact between particles by a mono-atoniic
line, was 0.063 kG/cm?. This value for secondary valence bonds would
be about one order of magnitude smaller. The edge-to-face attraction
take some part in the shear strength of kaolinite where this force has
a nonnegligible value and it is probably a structure forming factor. The
calculated ionic lattice attraction is of the order of 103 kG/cma2. It is
probable that this force takes part in the shear strength, but the surface
area of its action creates only a small fraction of the total shear plane.

LONG-RANGE INTERACTIONS

The shear strength may be devided into the frictional component, pro-
portional to the normal load, and cohesion component independent of

the normal load. It may be assumed that this component is due to long-
range interactions.

In the saturated clay-water system the long-range interactions are

the diffuse layer repulsion pressure pgr, and the London-van der Waals
dispersion attraction pressure pg4.

The diffuse layer interaction is due to the presence of the negative
crystal lattice charge of clay minerals. This negative charge is neutralized
by exchangeable cations, which in water form a diffuse layer due to the
kinetic energy of thermal movements. If the interparticle distance 2 d is
greater than the double range of one diffuse layer, then between the
particles diffuse layer repulsion is acting of a character similar to the
.character of the osmotic . pressure. For two parallel plates the diffuse

layer repulsion pressure pr may be calculated from the theoretical equa-
tion:
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= Pr = 2n kT (cosh Y4 —1). (1)
Here
. Zel//d . T
Yd~—7ch——~21n x(d+xo) (2)

is the dimensionless parameter of the electric potential Y4 in the middle
between the clay particles separated by the distance 2d (x, is a correction
of the order of 1 to 3 A),

n — the cation concentration,

k — the Boltzmann constant,

T — the temperature in °K,

Z — the valence of exchangeable cation,

e — the elementary charge of the electron,

ywq— electric potential in the middle between plates,

o " 8nnetZ?
£= ]/ ekT
¢ is the electrostatic dielectric constant.

Thus between the diffuse layer repulsion pressure and the interpar-
ticle distance there exists a given logarithmic relation

pr = f(In d). (3)

All the values necessary to calculate pgr for the clay-water system
may be easily measured or calculated except the interparticle distance
2d. This value may be measured directly only for certain idealized sy-
stems. The same value is necessary to calculate London-van der Waals
dispersion unteraction pressure

Csa g1 1 2
S |7 @ (Hgyj’ @

Pa=—

where C is a constant depending on the properties of atoms in the cry-
stal lattice of interacting bodies,
¢ () is the effective optical dielectric constant of the medium through

which the interaction occurs,
Sc; is the coefficient of many-body interaction between clusters (particle

assambles).
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Thus after summation over all the atoms of two interacting bodies
the relation is obtained between the interaction pressure and the third
power of the distance

pa=—7F(d79) (5)

and not the seventh power of the distance as it is true for interaction
force between individual atoms.

A more detailed discussion of the London-van der Waals interaction
is given in the second paper of this series.

ESTIMATION OF INTERPARTICLE DISTANCE

Interparticle distance may be measured directly only in idealized sy-
stems composed of particles oriented parallel to each other and rather
thin. Then the X-ray diffraction measurements may be applied, what
was done by Norrish and Rausell-Colom [5], who obtained for a certain
system quite a good agreement between the measured swelling pressure
and the calculated diffuse layer repulsion pressure pg.

In real systems the interparticle distance may be estimated only in-
directly. |

Norrish [4] found a straight linear relation between the water con-
tent W and interparticle distance 2d for water contents exceeding a cer-
tain value. Thus for clays of small particle size not containing the macro-
pore water (e.g. capillary water) there may be assumed

wW—w.

d S, (6)

where W, is the crystal phase water of the properties differing from
properties of the free liquid water. This is the water sorbed on the exter-
nal particle surface and in the intersheet space.

S — is the external particle specific surface,
o = 1.0 g/cm?3 is the free liquid water density.

It seems that the best method of estimation of the crystal phase wa-
ter is to measure the water sorption at the given conditions of the rela-
tive vapour pressure. The consequence of such a choice is to determine

also the external specific surface S from the water sorption measure-
ment. This last mentioned value may be determined also by other met-
hods, but none of them is satisfactory and the sorption test proposed
gives the results which are not worse than other method test results.
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The literature data indicate [1] that at p/p, = 0.5 and 25°C on the
external surface of kaolinite there is forming a 1.9 molecular layer of
water molecules. Thus it was assumed it to be also true for other clay
minerals and to be possible to neglect at these conditions the intersheet
water sorption in K-clay. Basing on these assumptions the external spe-
cific surface could be calculated from the water sorption of K-clay at

p/po = 0.5 [Wq (K; 0.5)]

W.(K;0.5)
1. Q ngzo PH,o ’

§= (7)

here &, = 2.76 A is the water molecule diameter, Puo = 1.27 g/em?
is the density of the bimolecular sorbed water layer which value was
assumed according to Mooney et al. and Martin [3, 2]. Results thus obtain-
ed gave a good comparison with other test method results but the pro-
blem of sorbed water density remains still an open question.

There was found the experimental straight linear relation between

the external specific surface S, thus determined and the cation exchange
capacity CEC, measured by Ba2?* cation exchange and X-ray fluorescence
analysis. Thus it is proposed to estimate the cation exchange capacity
from

_ S
102.4 m?/meq (8)

The water sorption test enables also to estimate the internal specific

surface S — §, from the water sorption of Mg-clay at p/p, = 0.5 (dried
at 200°C; W,,) assuming a determined number of vacancies (10.2 vac.
per 24 possible sites) in the bimolecular water layer in the intersheet
space, what causes a drop in density to the value py o, = 0.73 g/cm?.

W..(Mg;0.5) — W.(K;0.5)

DPu,0 PH,0

S—S= 9)

The montmorillonite content index may be estimated as the ratio
of the measured internal specific surface to the theoretical specific

surface of montmorillonite (790—§) m?/g

35
790m2/g — § .

(10)

The comparision of sorption test results with the results obtained by
other methods is presented in Table 1.

8 — Zesz. Probl. Post. Nauk Roln. nr 168 f
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Table 1

Comparision of clay properties as measured by various methods

Minerals Sorption test Other methods
_ _ aQ
S:Z. M. bentonite 117 m?/g 114 m?/g [W]
101 m?/g [0

CEC:
Z.M. bentonite 1.14 mwal/g 1.31 mwal/g Ba™+
Ch.C. bentonitic clay 0.798 ,, 0.825
Sedlec Kaolin 0.11 0.13 ,,
Bydgoszcz clay (5) 0.706 ,, 0.71 ,,
Bydgoszcz clay (11) 0.525 ,, 0.50
Bydgoszcz clay (13) 0.552 ,, 053 ,,

M:
Z.M. bentonite 95.4°, ~100°,
Lastovce bentonite 67.6° 70°;

(<2pw

Except S the values mentioned above are not necessary to estimate
the interparticle distances, but they must be known, when the interac-
tions pgr and p4 are calculated.

Another parameter necessary to calculate d is the crystal phase wa-
ter W.. To determine this value the following conditions were chosen:
2 to 3 week storage at the relative vapour pressure p/p, = 0.95 assu-
ming the formation of the bimolecular water layer on the external sur-
face and a 3 to 4 molecular layer in the intersheet space. Sorbed water
density om o was assumed as equal to 1.27 g/cm® and its properties as
differing from those of free liquid water (dielectric constant ¢ = 3.0).

Initially it was thought, that after submerging in water the sorbed
water properties change to free liquid water properties, as it takes place
in anomalous water (polywater). The results presented here indicate, that
the crystal phase water content may depend on the storing time and
conditions. If the crystal phase water forms a structure, which without
vacancies has the density ou o = 1.27 g/cm3, one can imagine that at
a given number of vacancies this value may fall to gy o = 1.0 g/cm? or assu-
me intermediate values. The same result is obtained if one assumes, ins-
tead of varying water density, the varying number of molecular water
layers on the external surface and in the intersheet space, depending on
sorption conditions.

The crystal phase water density remains still in the considerations
presented an unsolved problem.

It should be mentioned that clay samples stored for about 2 years at
p/po = 0.95 indicated similar or somewhat smaller water sorption value
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than the samples stored at this condition for about 2 weeks (G. Bidlo,
personal communication). ‘

Bentonite samples stored for 2 to 3 days at p/p, = 0.95 sorbed about
1/8 less water than the final sorbed water value.

The choice 'of the relative vapour pressure p/p, = 0.95 for the deter-
mination of crystal phase water is due to the following facts:

1. In the clay-water system the vapour pressure is decreased and its
relative value is close to p/p, = 0.95.

2. Above p/p, = 0.95 the sorption isotherm sometimes increases ra-
pidly and this rise may be due to the capillary condensation.

3. At this vapour pressure condition the anomalous water (polywa-
ter) forms in quartz capillaries and its properties are similar to those of
clay water. |

4. Since years these conditions were used for hygroscopic water con-
tent determination.

Thus from the sorbed water content at p/p, = 0.95 ie. W, (0.95)
assuming gn o = 1.27 g/cm3 the crystal phase water in the clay-water
system was estimated either assuming that in both cases the water den-
sity is the same (i.e. gy o (sorbed water) = ou o (in clay water system)).

W, = W, (0.95) (11.1)

or assuming that in the investigated clay-water system the crystal pha-
se water indicates the density 1.0 g/cm3

W.(0.95) 1.0g/cm’

We= 1.27 g/cm3

(11.2)

The application of numerical factor of formula (11.2.) may be explai-
ned also assuming a smaller number of molecular layers of crystal phase
water as compared to the number of molecular sorbed water layers at
p/po = 0.95 (the ratio of these numbers is in eq. (11.2) about 4:5). Furt-
her research should indicate the correct interpretation.

Assuming the above mentioned values of the external specific surface

S and crystal phase water W, it is easy to estimate the long range for-
ces pr and pa. Here only the London-var der Waals, dispersion interac-
tion pressure p4 will be discussed.

THE COMPARISION OF DISPERSION INTERACTION PRESSURE P, WITH
THE COHESION MEASURED

As it was already told above, the long-range interactions may cause
the cohesion of clays, i.e. the component of the shear strength indepen-

8*
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dent of normal load. It is not easy to separate this component from the
total shear strength of soil in such away, that it holds a physical mea-
ning. The shear strength was determined in the norwegian type triaxial
test with pore pressure measurement at a constant axial strain rate 2%
/hour.

After the maximum deviator stress !/2 (s;—o03); was attained and the
sample was sheared, o3 was increased twice and sheared at o3 = const.,
thus giving three wvalues of /2 (0; — 03); at three different wvalues of
1/2 (0, + 03)¢ for the same sample. Therefrom the internal friction angle
and cohesion were determined. Measurements were performed both in
terms of total stresses and in terms of effective stresses. Here the results
are presented in terms of total stresses only, as they seem to have a bet-
ter defined physical meaning and to be better comparable with the long
range particle interactions.

Cohesion measurement results were compared with the calculated
dispersion interaction pressure ps, which is discussed in detail in - the
second paper.

Tests were performed on Zrecze Male bentonite, which contained
about 95%0 montmorilonite, therefore they were compared with p, va-
lues calculated for montmorilonite, assuming the particle thickness 6 =
= 120 A, estimated from half width of their X-ray diffraction peak, the

external specific surface S =117 m?/g estimated from water sorption
test. There was determined the value W, (0,95) = 30.96%0 and the crystal
phase water content was calculated either from eq. (11.1.)
as .

W, = W, (0.95) — 30.96%0

or from eq. (11.2.) as

w _ Wa(095) _ 30.96%
c=7 127 127

— 24.389.

It should be mentioned, that the absolute error of the W, (0.95) de-
termination amounted to * 1 to 1.5%, and that the weighing of the
sample every 1 to 3 days decreased the sorption test result W, (0.95) to
the value of 27.4%.

In the Table 2 there is presented the shear strength testing method
for particular series. There are also indicated the W, values, which gave
the best correlation between &he measured cohesion ¢ and the calculated
dispersion interaction — pa.

From this Table it results apparently, that the W, value is not a con-
stant. This conclusion is not finite, as not all the problems are solved yet.
It should be kept in mind, that London-van der Waals interactions may
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not be the only one reason of the cohesion, i.e. in the system there may
occur other interactions indicating apparently a higher W, value.

On the other hand one cannot exclude yet the possibility that in the
bentonite tested the angle of internal friction is constant amounting to
about 0.11 and thus the values measured in some test series may be
underestimated due to the testing method applied e.g. u > 0 (Table 3).
In this case the assumption of the measured value of the internal friction
angle would cause the overestimation of the ¢ values and thus their de-
viation from the — p, calculated. A more detailed analysis is planned
and it may indicate, that W, changes within smaller limits, than it
would result from the Table 2.

For the cohesion measurement results there were calculated the re-
gression lines in form of relation

lgc=—aW;+ b, (12)

in term of total stresses (Table 3).

Table 3

Regresion lines for the experimantally determined correlation between the cohesion and the water
content at failure

e Coe-
ffi- .
Series cient Mean value of *
No. Equation of regression line of tgf = 4 (6, — 05)
corre- d(oy + 03)
lation
Ty
I lgc = 2.6014—0.0424 Wy (W = 60 to 70°,) +0.9325 0.112 gx=10.030
1I lge = 2.0315—-0.0309 W (W, = 50°,) +0.7748 0.061 6x=0.045
111 Ige = 2.3380—0.0397 Wr(Wr+65°%) +0.9933 0.021 6x=0.020
v Ige = 0.9683—0.0139 Wy -+0.6990 0.110 6x=0.056
A% Ige = 2.2075—0.0393 Wf +0.9840 0.095 gx=0.020
Via lgc = 3.7567—0.0572 W (W, = 85,92, 101%) +0.9751 0.102 gx=0.032
35 lgc = 3.2937—0.0508 Wf(Wo = 85,929,) +0.9451
VIb Ige = 2.3364—0.0352 Wf (W, = 101°%,) +0.9887 0.059 0x=0.036
VII lgc = 3.8184—-0.0581 Wf +0.9738 0.088 gx=0.055
VIII Ige = 2.9843 —0.0465 Wy +0.9539 0.064 gx=0.038

* tg ﬁ = sin @ here ¢ is the angle of internal friction, o, standard deviation.

The following measurement results for Z. M. bentonite are presented.

Static Compacted Samples (St. C.).

Sieved powder (0.09 mm or 0.16 mm or 1 mm) was mixed with water
to obtain the assumed water content. The mass was passed through
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Fig. 2. The measurement results. Series I. St. C. W, = 50—69%, u = 0 = const,,
lg ¢ = 2.6014—0.0424 Wy, d calculated for W, = 30.96%
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20 30 d[A]
0.2 : ‘ r ‘

50 0 W[%)

Fig. 3. The measurement results. Series II. St. C. Wo = 50%, O — W, = 50%, @ —
Wo = 61%, u = 1.0 kG/cm? = const., 1g ¢ = 2.0315—0.0309 W; Exp. of curves as in
Fig. 2
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Fig. 4. The measurement results. Series III. St. C. W, = 54—68%, o; = 3.0 kG/cm?,
u = uo, = const., 1g ¢ = 2.3380—0.0397 W;. Exp. of curves as in Fig. 2
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Series IV, St. C. W, = 44—66%, @ — o; =
= 1.0 kG/cm? = const.,, O — 03 = 3.0 kG/cm?2 = const., 1g ¢ = 0.9683—0.0139 W;. Exp.

of curves as in Fig. 2
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Fig. 5. The measurement results.



70.0

e [k6/cm?]

10

20 30 dfA
01 [A]

| L
50 70 W(%]
Fig. 6. The measurement results. Series V. St. C. W, = 45—64%, u = 0 = const,,
Ig ¢ = 2.2075—0.0393 Wy, O W, = 30.96%. Exp. of curves as in Fig. 2
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Fig. 7. The measurement results. Series VI a: O — u = 0 = const.,, 1) W, = 85%,

2) W, = 92%, lg ¢ = 3.2937—0.05081 Wy, Series VI b: @ — u = 1.0 kG/cm? = const,,
W, = 101%, 1g ¢ = 2.3364—0.03524 Wy. Exp. of curves as in Fig. 2
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Fig. 8. The measurement results. Series VII. u = 0 = const,, O — N.C.,, ® — O.C,
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93—97%, o; = o, = const., O —

Fig. 9 The measurement results. Series VIII. W, _
N.C., ® — O.C, 1g ¢ = 2.9843—0.0465 W;. Exp. of curves as in Fig. 2
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a 2 mm sieve and left overnight secured from drying out. Static compac-
tent (W, = 50 to 69%0) o3 was chosen as equilibrium load ¢; = 03¢q in
with drainage, then the chosen o3 (depending on test series) was applied
and left overnight without drainage. The angle of internal friction and
cohesion were determined during shear test as described aboye.

I Series. Initial water content exceeded the optimum water con-
tent (W, = 50 to 69%0) o3 was chosen as equilibrium load 63 = 0eq in
which case u = 0 and there was neither water inflow nor water outflow
from the sample. Sample was sheared at u = ¢ = const. (i.e. pore pres-
sure equal to atmospheric pressure) and o3 was regulated. Water content
at failure ranged between W; = 50 to 69%. If the cohesion values obtai-
ned for W; about 50°%0 were neglected (due to high tg §) a very good cor-
relation was obtained between the — p, calculated and cohesion mea-
sured for W, = 30.96%.

II Series (Table 2, Fig. 2b). Sample was equilibrated at u = 1.0 kG/

cm? = const. and various o;. Pore pressure parameter B = Z“.’ﬁ was

g
measured at o3 = 1.0 kG/cm? Sample was sheared at the initial 3value
of 0; and u = 1.0 kG/cm? = const. A pronounced dispersion of cohesion
measurement results (ry, = —0.77), greater than in other series
(|rzy| > 0.93) is probably due to a great dispersion in tg g determination.
The angle of internal friction determined in this series was lower than
in series I and decreased with the increase in water content, what could
be a reason of the difference between the cohesion measured and —pa
calculated (Fig. 2b). It is also posible though, that W, increased with the
increase in pore water pressure.

III Series (Table 2, Fig. 2c). A good correlation of calculated —pa
and the measured cohesion was obtained for W. about 28%, thus a value
somewhat lower than that in series I. It is posible that the reason was
a shorter time of aggregate storage (1 day). It is surprising though that
the increased pore water pressure during the shearing did not increase
this value (up = 0.30 kG/cm? for W; = 54% to u, = 250 kG/cm? for
W; = 66%0). In this series a very low angle of internal friction was
measured (tg 8 = 0.021), the cohesion determined may thus be overe-
stimated and in this case the actual value of W, may be still lower.

IV Series (Table 2, Fig. 2d). The comparision of the calculated
—pa with the cohesion ¢ measured indicates two groups of points:
1) W; = 55% to 60%, which gave a good correlation of the values
mentioned above for W, = 30.96% and 2) W; = 46% to 50%0 which
gave a good correlation of ¢ and —p4 for W, = 24.38%6. Here it seems
logical, that samples of lower water content indicated a lower W,
whereas samples of higher water content indicate a higher W. value
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(Fig. 2d). Differences in sample preparation method and shearing method
and high dispersion of measurement results (ry = —0.699) make difficult
the interpretation of this series.

V Series. It was described in the paper of Paszyc-Stepkowska
[7]. Measurements were performed as in series I. A good correlation of
—p,4 calculation results and ¢ measurement results was here obtained
for W, = 24.38%0. The reason of the difference in W, value in this series
and in series I may be the difference in sorption properties of the Z.M.
bentonite batch used in this series (hygroscopic water content W, (0.95) =
26.6%0 [6].

Besides series V differed from series I in:

1. Shorter time of aggregate storage (1 day compared to 1—2 days in
series I),

2. Different water content range,

3. Different fraction of investigated samples (sieve 0.09 mm).

NORMALLY CONSOLIDATED SAMPLES (N. C.) AND OVER
CONSOLIDATED SAMPLES (O. C))

The bentonite—water mass was prepared of the given water content
W, about 100%0. After several days of storage the samples were formed
and consolidated isotropically. Stepwise applying the loads . = 03 = 0.29;
0.5; 1.0; 2.0; 3.0; 4.0; 5.0 and 6.0 kG/cm?. At the termination of every
step the pore water pressure should fall to atmospheric pressure u = 0.
The consolidation was stopped at the assumed consolidation load << 5 kG/
cm?, Some samples were tested as overconsolidated (O.C.). Then after the
application of the greatest consolidation load (o3 = 5.0 kG/cm?) this load
was decreased in similar steps until the assumed consolidation pressure
was achieved.

VI Series. The initial water content was a) W, = 85 to 92% or
b) 101%. Samples a) were sheared at u =0 const. (W;= 65% to
75%), samples b) a; was increased by Jdoz; = 1.0 kG/cm? and u by du =
1.0 kG/cm?, pore water pressure parameter B was measured. Samples
were sheared at w = 1.0 kG/cm? = const, regulating o3 (except two samples
which were sheared as the group a), W; was 59% to 76%b.

The group of samples of lower water content and u = 0 (group a)
indicated a good correlation of calculated —p4 and the cohesion measured
if the value W. = 31% was assumed. This value should be increased
to about 35%0 for the samples of higher water content and higher pore
water pressure (group b). It should be mentioned that in series Vla
a higher angle of internal friction was determined then in series VlIb.

VII Series (Table 2, Fig. 2g). The relaticn between cohesion c,
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and water content W, was the same both for N.C, and O.C. samples. If
the value W, = 30.96%0 was assumed the cohesion measured was higher
than the calculated —p4. A better estimate would be W. up to 35%.
For very high water contents (W; = 75%0 to 80%0) the cohesion measured
was equal to or lower than the calculated —p, and for W; = 80% the
value W. = 28%6 should be assumed (Fig. 2g). It should be mentioned that
in this series the angle of internal friction for W; << 67%0 was generally
less than 0.1 (tg 8 = 0.015 to 0.089 except one sample — 0.109), whereas
for W; > 67%0 it was generally higher than 0.1.

VIII Series. Normally consolidated (N.C) and overconsolidated
(O.C.) samples were sheared at 63 = o = const, the pore water pressure
u was measured. A similar relation was found between the cohesion c,
measured and the water content W, both for N.C. and O.C. samples.
For water contents << 70%0 a good correlation between — p,4 and ¢ could
be obtained for W. about 33%. At higher water contents W, = 28% is
a better estimate. Samples indicating cohesion exceeding —p, indicated
generally a low angle of internal friction.

CONCLUSIONS

Shear strength measurements were performed to find the best met-
hod of frictional component and cohesion component determination in
the triaxial shear (the analysis of this problem is being performed). Re-
sults of the cohesion thus measured were compared with London—van
der Waals dispersion interaction pressure calculated from a theoretical
formula and from the water sorption test proposed. Assuming the cry-
stal phase water content determined in sorption test (hygroscopic water
content) there was obtained in most series a good correlation between
the calculated —p, and the cohesion measured. There was assumed
though a varying number of vacancies (varying water density) or a vary-
ing number of intersheet water layers in the intersheet space.

Generally at shorter storage time, lower initial water content, and
lower pore water pressure during shear lower W, values were indicated.
It seems that the crystal phase water content is not a constant value
but it depends on the water conditions and stress distribution, especially
pore water pressure.

The analysis of the regresion line indicates, that the intercepts of
lg ¢ at W; = 0 ranged between 2,03 (series IT) and 3,81 (series VII; exclu-
ding the series IV) and that they depend on the slope of the regression
line (coefficient a of the W; term) which ranged between 0,031 and
0,058.
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The coefficient of the linear correlation —r», was higher than 0,93
except the series II (0,77) and the series IV (0,70).

The angle of internal friction was the smallest in the series III
(tg § = 0,02), in the series II, VIb (v = 1,0) and in series VIII (tg g = 0,06).
In the remaining series tg g was 0,1 =0,01.

The interpretation given above is based upon the determination of
the angle of internal friction in every sample separately. The value of
tg 8 ranged between 0 and 0,2. Another analysis should be based upon
the assumption of an constant average value of the angle of internal
friction what is a probable assumption and a generally accepted one.
Samples indicating the friction angle differing from the average value
indicated also a high dispersion of the cohesion determined from the
regresion line 1g ¢ = f(Wy).

Finally it should be kept in mind, that besided —p,4 in cohesion there
may take part also other forces, causing its increase, what was here
interpreted as the increase in W *.
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SZACOWANIE ODLEGROSCI POMIEDZY CZASTKAMI I ODDZIALYWAN
DALEKIEGO ZASIEGU W NASYCONYCH ILASTYCH GRUNTACH
MONOMINERALNYCH

Streszczenie

Przedstawiono wyniki badan tréjosiowego Sciskania nasyconych gruntéw ilas-
tych. Wyniki wyznaczonej w tych badaniach spéjno$ci poréwnano z ci$nieniem
cddzialywania dyspersyjnego Londona-van '‘der Waalsa oszacowanym na podstawie
zaproponowanego testu sorpcyjnego. Przyjmujgc zawarto$s¢ wody zwigzanej z faza
krystaliczng oznaczong na podstawie testu sorpcyjnego uzyskano dobrg zgodno$é
wynikéw z przewidywaniem.

Autorzy przypuszczaja, ze zawarto$§¢ wody zwigzanej z fazg krystaliczng nie
jest wielkoScia stalg, lecz zalezy od warunkéw wodnych i rozkladu obcigzen, szcze-
go6lnie od ciSnienia wody w porach.

3. T. Cremnxoscka, . 3. BouHuuxu

OLIEHKA PACCTOSHMSA MEXKIY YACTULIAMM M BO3IAEVCTBUSIMU
JAJEKOTO 3AXBATA B HACHBIIIEHHBIX MJIMCTBIX MOHOMMHEPAJBHBIX
IIOYBOT'PYHTAX

Pe3smowMme

PaccMaTpuBalOTCA Pe3yJNbTAThbl MCCHASLOBAHMIT TPEXOCEBOro CKMMAaHMUA HaChILEH-
HBIX MJIMUCTBIX IIOYBOIrPYHTOB. Pe3yabTaTbl ONpefeneHHO B 3TUX MCCJIEAOBAHUAYX
CBA3HOCTM CPaBHMBAJM C JAaBJIEHMEM JAMCIIEPCHOro Bo3zaencTsus JIOHZOHA — BaH Jep
Baannca, OLleHHBIM Ha OCHOBAHUU IIPEAJIOKEHHOro copbumonHoro Ttecra. Ilpu npu-
HATUM COAEPXRaHMA BOABLI CBA32HHONM C KPUCTAJIMYECKONM azoit, onpenesieHHOli Ha
OCHOBaHMM COPOLIMOHHOIO TecTa, ObLIO IIOJIYYEHO XOpollee CXOACTBO pPe3yJbTaTOB
¢ ITPeXIIoJIOXKEeHHBIMMU.

IIo MHeHMIO aBTOPOB COJEepP2KaHMe BOJAb! CBA3AHHOM C KPMUCTAJIMYEcKoir pa3oi
He ABJIAETCHA IIOCTOAHHOM BEJMYMHON; OHO ODYCJIOBJIEHO BOAHBLIM PEXKVMOM M paclpe-
JeJIeHMeM Harpys30K, a 0CO0EHHO AaBJIEHMEM BOJAbLI B IOpax.



