
INTERNATIONAL SOCIETY FOR 

SOIL MECHANICS AND 

GEOTECHNICAL ENGINEERING 

This paper was downloaded from the Online Library of 
the International Society for Soil Mechanics and 
Geotechnical Engineering (ISSMGE). The library is 
available here: 

https://www.issmge.org/publications/online-library 

This is an open-access database that archives thousands 
of papers published under the Auspices of the ISSMGE and 
maintained by the Innovation and Development 
Committee of ISSMGE.   

https://www.issmge.org/publications/online-library


173

with comparatively small samples is unsatis
factory.

Hhea. larger specimens are used, difficul
ties are encountered due to side friction in 
the consolidation 1)0X1 but it appears that for 
a rough evaluation, corrections can be made 
from estimates of the reduction In pressure 
due to friction, and the assumption that the 
consolidation is due to the average of the 
pressure at the top of the specimen and the 
resultant pressure at the bottom. It is im
possible to eliminate friction in the normal 
type of consolidation box, and the use of the 
trisxial compression type of machine with a 
device such as that ueed by the author appears- 
likely, to provide a solution of the difficulty,,

The investigations described were regard
ed as exploratory and were made on one type of 
remoulded soil and one shape of gravel. Fortier 
investigations are necessary to determine the 
effect of the shape of the solid particles, 
effect of remoulding, and other properties 
before any definite conclusions on the general 
effect of the presence of stones and other 
coarse particles on the consolidation can be 
reached. This further research is dependent, 
however, on the final development of a suit
able form of test for the large samples neces
sary.

ACKNOWLEDGMENT.

The Author is indebted to the Directors 
of Messrs. G. Wimpey and Co. Ltd., for permis
sion to publish the data contained in the 
Paper.

BIBLIOGRAPHY.

1) British Standard Specification No. 882, 19A4-.
p. 53.

2) K. Terzaghi. Theoretical Soil Mechanics.
John Wiley and Sons. New York, 1942.

3) D.W. Taylor. Research on Consolidation of 
Clays. Massachusetts Institute of Technology, 
August, 1942.

4) W.P.. Kimball. Discussion of Progress Report 
of Special Committee on Earths and Foun
dations. A.S.C.E. Proceedings, Aug. 1933,
p. 1063«

5) W.L, Wells. An Investigation of Side Fric
tion on the Consolidation Test on Clay. Un
published S.M. Thesis, Department of Civil 
and Sanitary Engineering, 1936*

6) G.Gilboy. Improved Soil Testing Methods. 
Engineering News-Record, vol. 116, 21st May 
1936, p. 732.

-0-0-O-O- 0-0-

S U B - S E C T I O N  II d
THIAXIAL TESTS

CORRELATION BETWEEN THE RESULTS OF CELL-TESTS AND COMPRESSION TESTS

E. DE BEER 

Ghent (Belgium).

INTRODUCTION.

In the cell-tests performed at Delft and 
Ghent the sample is subjected to a certain 
number of vertical loads, and for each of 
these loads the minimum lateral pressure, 
necessary to still maintain the sample in 
equilibrium, is determined. When quick cell- 
tests are performed on clays, the obtained en
velope of Mohr consists of two straight lines 
intersecting in the so called "singular point" 
of the diagram of Mohr. When the sample is 
given opportunity to consolidate under the 
last applied load, the necessary minimum pres
sure is decreasing with time. The circle ob
tained after consolidation is complete, is 
tangent to the first straight line of the 
envelope. The first line gives the cohesion c 
by its ordinate at the origin, and the angle 
of internal friction (p by its inclination.
The second straight line gives the so called 
apparent cohesion c 1 and apparant angle of 
friction <j>1 . The ordinate Wc of the singular 
point should be the shearing-resistance of the 
material in its natural state in the ground, 
while the circle tangent to the two straight 
lines should give the natural vertical ef
fective pressure o"t-

For several clays the quick-test may not 
be performed too quickly. Indeed, because of 
phenomena at the surface of the ve ry small 
clay-particles, the shearing-resistance of 
these clays under an instantaneously applied 
load can be larger than that existing under a 
remaining load. The velocity of performing 
the cell-test must be so, that the maximum 
value of the minimum lateral pressure, neces
sary to maintain the equilibrium under a given 
vertical load, can be measured, after what a 
new increase of the vertical load shall be ap
plied as quickly as possible. In this way the 
normal cell-diagrams dealt with in this report' 
have been obtained.

In the U.S.A.and in several other coun
tries the shearing-resistance is computed from 
compression-tests. If q is the crushing 
strength of a sample, it is admitted that the 
shearing-resistance of the sample in its nat
ural state in the ground W0 is given by

In the same countries the shearing-resistance 
is also computed from triaxial compression 
tests. In the quick tests the sample enclosed 
in a rubberbag, is subjected to an overall
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pressure; after what the vertical stress is 
increased, till rupture. The overall pressure 
seems to have no influence on the shearing- 
resistance. When the test is repeated ou dif
ferent parts of the same sample, circles with 
the same radius W0 are obtained (fig.l). The 
quick triaxial tests should give the same re
sults as the ordinary compression tests.

Ia order to compare the results of the 
cell-tests and of the ordinary compression 
tests, at our laboratory at Ghent a certain 
number of samples were subjected to both tests. FIG.1
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Granulometric size

FIG. 2
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For all the tests the dimensions of the 
samples are the following:

height » h - 14,5 or 15 cm. 
diameter = 0 - 6,54 or 6,57 cm.

The samples were tested in their undisturbed 
state unless otherwise specified.

The cell diagrams show a certain number 
of circles, indicated by numbers. The time 
taken to obtain the state of stress correspond
ing to a given circle is indicated in the cor- 
responding tabel of each cell-diagram.

The diagrams of the compression tests 
give the vertical deformations of the sample 
in function of the applied vertical pressures, 
and also the variation of these pressures with 
time. If possible the diagrams give the angle 
<*- between the shear plane and the horizontal 

direction. The natural vertical effective 
stress computed from the weight of the over
burden, or from direct data, is indicated by 
(T'k.o.

A. SAMPLES OF YPRESIAN CLAY (Tertiary clay).

Two samples of Ypresian clay, 24827 and 
24843 taken at a depth of 17,50 m, resp.20,50 
m under the soil surface were tested. The

n° OF THE SAMPLE: 24.843 

C-C-0,38 kG/CM!

1.0

■o I

c_
oc

>
" s V

X
•-

\
V

N \ - V V - V i  
\_

U A f t - V - -  ^ sU .. i t

r p i V — r
T

- r 1 - I n arM

n°

CIRCLE

ELAPJED

TIME

CD 11’

© 125’

® 195’

(4) ?40'

(5) 275’

(6) 306’

© 367’

STRESS KG/CM*

2,0 3.0 A.0

FIG.3a

mechanical analysis and the physical proper
ties of samples taken in the same layer and 
in the neighbourhood of the two samples are 
given on fig. 2.

When the data of fig. 1 are written be
tween brackets, it means that the physical 
properties are concerned, not with the tested 
samples itself, but with samples taken in the 
neighbourhood.
The results of sample 24843 are given in fig. 
3a and 3b; the results of sample 24827 in 
fig. 4a and 4b.

SAMPLE 2 4 8 4 3 .

The values of c, <jp , deducted from fig. 
3a are given in table I. It is worthwhile to 
note the following special facts:
1) The circle (1) (fig. 3a) doesn't corres
pond to an extreme state of stress; indeed, 
to obtain this state under a vertical 
stress <TV= 0,894 kg/cm2, it should be ne
cessary because of the large cohesion, to 
exert an horizontal pull, what it is impos-

SAMPLE: 24.827

FIG.4a
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sible to do in the cell-apparatus.
2) The circle (2) (fig* 3*) is also probably 

not a limitcircle, because, in a quick test, 
underneath the natural effective pressure, 
the lateral stress can be produced by later
al expansion.

3) After having been loaded to 4,18 kg/cm2, 
the sample was unloaded to 2,080 kg/cm2.The 
circle (7)» nearly tangent to the straight 
line 9 - 29°, c - 0,4 kg/cm2 is obtained.

After having reached the stress-state of 
circle (7)» the sample was farther unloaded 
to 0,595 kg/cm2. Then the lateral pressure 
was reduced to zero and a compression test 
was performed on the sample previously sub
jected to the described cell-test.

Fig. 3b indicates that the sample col
lapsed under q = 2,68 kg/cm2, but that the 
increase of the deformations becomes very 
rapid from a pressure q ' - 2.08 kg/cm2 
Thus according to formula Cl) the shearing- 
resistance should be W0 ,r c*' l » ^  kg/cm2 or 
W'o «*1,04 kg/cm2 . In the compression test 
there is a doubt concerning the value to 
adopt for the shearing strength. It can be 
the value Wo,r corresponding to failure, or 
the value W'0 corresponding to the rapid in
crease of the deformations. When it is the 
latter value, it can be seen from fig. 3b that 
it is very difficult to make an exact choice.

The circle (7) of fig. 3ft corresponding 
to the value CT^ . 2,08 kg/cm2, gives Wc » 
0,85 kg/cm2. This value of Wc is much smaller 
than the value Wo,r and even W'o of the com
pression test.

Drawing the limit-circle (8) correspond
ing to zero horizontal pressure, one gets <7V 
« 1,24 kg/cm2, and the corresponding shearing- 
resistance is 0,54 kg/cm2. Comparing these 
values to those of the compression test,it is 
concluded, that in the compression test, at 
rupture, the effective horizontal stress is 
not zero.

In quick tests with constant watercon- 
tent the shearing strength should remain in
variable; on the contrary the quick cell test 
indicate that in function of the applied 
loads and of the allowed deformations the 
shearing-resistance even by clays can vary 
rapidly with time.

A cone test performed on the sample 248*£ 
gives a penetration value Ck,o = 9*5 kg/cm2. 
The penetration value is given by the formula 

0k,o “ 1»3 (VbPc + Vcc) (2)
where pc - capillary pressure at the moment 
of penetration. In accordance with the pro
perties of structural deformability of the 
sample under shear stresses, pc can be located 
between 0 and
For <p= 29° Vc - 27,5 Vb - 16,4

c « 0,38 kg/cm2 
°k,o «=«1,58 kg/cm2

thus 0 <= pc ^  1.58 kg/cm2

1,3 x 27,5 x 0,38 ^  Ckj0 ^  1,3(16,4 x
x i,58 + 27,5 x 0,38)

13.6 kg/cm2 ^  C]£,o ^  47,2 kg/cm2.

Comparing the computed limits of Ck.d with 
the measured value of 9,5 kg/cm2 , it is con
cluded that for the sample tested in the cone 
test the vertical effective stresses at the 
moment of rupture are nearly zero.

When the penetration value should be 
computed from the compression test, then the 

9 « 0 method has to be applied. For <f> » 0, 
Vc » 5,14. Thus

ck,0 “ !t3 x 5,14 x 1,04 = 6,95 kg/cm2

or ck,o “ 1 »3 x 5,14 x 3,14 - 9,06 kg/cm2.

The values so obtained are smaller than
the measured value.

SAMPLE 24827-

The values of c, cp , deducted from fig.
4a are given in table I.
Special facts are:
1; The circle (l) fig. 4a is not a limit- 
circle, for the same reason as given for 
circle (1) of sample 24843.

2) After having been located to 4.18 kg/cm2 , 
the sample was unloaded to 2,080 kg/cm2;the 
circle (5) (fig. 4a) nearly tangent to the 
straight line <p » 20°, c « 0,6 kg/cm2 is ob
tained.
After having reached the stress-state of 
circle (5)i the sample was farther unloaded 
to 0,595 kg/cm2. Then the lateral pressure 
was reduced to zero and a compression test

FIG.5a

FIG.5b
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was performed on the sample previously sub
jected to the described cell-test.
Pig. 4b indicates that q - 2,38 kg/cm2

q' 1,64- I 1,785 kg/cm2 
Thus W0>r =  1,19 kg/cm2.

W'o is 0,82 kg/cm2.

Again there is a doubt in the compres
sion tet concerning the value to adopt for 
the shearing-resistance. The limit-circle (6) 
fig. 4a, corresponding to Oh - 0, gives (TV 
- 1,72 kg/cm2 , and a shearing-resistance of 
0,76 kg/cm2. Comparing these values to those 
of the compression test, it is concluded that 
in the compression test, at the rupture, the 
effective horizontal stress is not zero. The 
cell-test shows again that even with constant 
watercontent in function of the applied loads 
and the allowed deformations the shearing- 
strength of clays can vary rapidly with time. 
The come test gives a penetration value of 15 
a 17 kg/cm2.

0 ^  Pc = Gk,o = 1*34 kg/cm .

200 Vb - 6,4 Vc - 14,8

C= 0,6 kg/cm2

13 x 14,8 x 0,6 :< Ck (1,9x6,4+
“  +14,8x0,6) 1,3

11,5 kg/cm2 ^  Ck|Q^  27,4 kg/cm2.

The measured value is located between the 
computed limits. At the moment of rupture, 
there still regains some value of the capil
lary pressure, namely:

15 - H . 5  c  Pc ̂  17 - 11.5
6,4 6,4

0,547 kg/cm2<  Vc~= 0,86 kg/cm2.

When the (p - 0 method is applied, with the 
results of the compression-test

1,3 x 5,14 x 0 , 8 2 ^  Ckj0^  1,3x5,14x1,19 
5,47 kg/cm2 ^  ck , o <  7*96 kg/cm2.

The values computed with the <jp‘ » 0 method 
are much smaller than the measured values.

B. SAMPLES CONSOLIDATED IN A PRESSURE BOX.

Three series of tests were run on remold
ed samples which were first consolidated 
during several days to a known-overall pres
sure.

The samples having an height h =* 14,5 
cm., a diameter = 6,67 cm, were placed in a 
rubber bag with a larger diameter; inside the 
bag the samples were surrounded by Rhine sand 
allowing free drainage. The samples were then 
put in a pressure box and subjected to a 
known overall pressure. Prom the same sample 
there were as many specimens consolidated, as 
tests had to be performed.

SAMPLE 24813.

physical properties: fig. 1.
Two identical specimens of this sample 

were subjected during 4 days to an overall 
pressure ffk.o - 1,08 kg/cm2. Thereafter one 
of the specimens was subjected to a cell test, 
the other to a compression test. The diagrams 
are respectively given in fig. 5a and 5b,and 
the results therefrom in tsbel I.

The singular point-of the cell-test, 
gives, by means of circle (12), CTfc = 1,12 
kg/cm 2 and Wc » 0,42 kg/cm2.

In the compression test complete failure 
is obtained for q » 1,517 kg/cm2. When q' =
1 ,1 1 5  kg/cm2 small fissures were observed.lt 
can be noted that it is practically impossible 
to discern a discontinuity in the diagram de
formations versus pressures of fig. 5b for

FIG.6a

FIG.6b

.SAMPLED 24814

C=0,05KG/Ctf



TABLE I

Number 
o f  

Sam ple

N atu re Depth un
d e r s o i l  
s u r fa c e

Compu
te d  e f 
f e c t i v e  
n a t u r a l  

v e r t i c a l  
s t r e s s

^k.o

<rt

c e l l -
t e s t

q'

co m p ressio n
t e s t

9

c e l l -  t e s t

o , r
W' 9

c o m p r e s s io n -te s t

k g/  cm2 kg/cm2 kg/cm2

Y p re s ia n 20,50  à
c la y 20,90 

1 7 ,5 0  à 
17 ,9 0

i d .

Remolded
c l a y

“

i d . *

i d . -

C la y e y
M arl

1 ,3 0 - 1 ,7 0

i d . 0 ,7 0 - 1 ,1 0

i d . 0 , 50- 0,90

T e r t i a r y
c l a y

9 ,0 0 -9 ,* 0

i d . 10 ,0 0 -10 ,4 0

i d . 1 1 ,0 0 - 1 1 ,4 0

i d . 1 2 ,0 0 -1 2 ,4 0

i d . 2 , 00- 2,90

i d . 3 ,0 0 -3 ,4 0

i d . 4 ,0 0 -4 ,4 0

i d . 5 , 00- 5,40

kg/cm2 kg/cm2 kg/cm2
de

g r e e s
de

g r e e s
kg/cm‘i

kg/cm2 kg/cm2 d e g re e s

24843

24827

24613

Y24814

M24815

40500

40499

40497

16028

16025

16013

16005
16001

16009

16022

16002

1,58

1.3*

1,0 8

0 ,52

0,6

1 ,2 4

1 ,3 2

1 ,4 0

KN ^
0 ,2 7

K >  °'35
0 ,4 3

1  0 .51  

if,

1,12

0 ,5 7

0,70

0 ,4 5

0 .2 9  

0,52  

0 ,62

1,10

1 .* 9  

1 , 1 5  

0 ,5 4  

0 ,92 

1 .3 2  

0 ,8 7

2,68

2 ,3 8

1 ,5 1 7

0 ,63

=
0,457

0,8

*̂ 0,424
0 ,4 77

0 ,3 5 7

0 ,3 5 7

1,0 4 2

0 ,74 4

1 , 3 1

l , 25

0 ,4 17

0 ,536

1 ,3 7

0 ,595

2,0 8

1,7 8 5

1 ,1 1 5

0,448

0,63

0 ,4 16

0 ,74

1 ,1 9

1,071

0 ,4 76

1 , 25

0 ,5 35

0 ,38

0,6

0,22

0,05

0,05

0,005

0

0 ,03

0,02

0 ,1 9

0 ,0 5

0,10

0,01
0 ,0 4

0 ,0 5

0,08

0 ,3

0,135

0 ,1 6

0,10

0,07

0 ,13

0,12

0,27

0 ,28

0 ,23

0,11

0 ,1 8

0 ,1 6

0 ,18

29

20

20

19° 20 '

24

3*

26

27

23

18

26

22

27

25 

27

24

12

6

10

14

7

9
9

11
12
12

11

11

19

13

W

0 ,8 4

0 ,8 5

0 ,42

0 ,1 7

a"oxl95 
0,22  

w = 
®0,229 

0 ,1 5

0,0 9

0 ,1 7

0 ,18

0 ,40

0 ,4 6

0 ,3 6

0 ,1 7

0 ,28

0,40

0 ,29

1 ,3 *

1 , 1 9

0 ,7 1

0,293

0 ,372

0,232

0,178

0 ,1 7 9

0 ,5 0 1

0 ,3 5 *

0 ,635

0 ,6 1 1

0,200
0 ,2 6 4

0,643

0,288

1 ,0 4

0 ,8 2

0,52

0,22

0 ,3

0 ,1 9

0 ,35 5

0 ,3 5 *

0 ,5 7 7

0 , 52*

0,200

0 ,2 3 *

0 ,5 8 7

0,259

30

■20

24

8
6

16

18

14

12
16

10
20

14
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FIG.6C

FIG.7a

Ov = 1 . H 5  kg/cm2. Only a visual inspection 
of the sample during the test gives this 
value.

Table I shows that the value W 0 and 
especially Wo,r. which is the only exactly 
measurable quantity, is noticeably larger 
than the value Wc.

SAMPLE M 24814.

physical properties: fig. 1.
Four identical specimens of this sample 

were subjected during 18 days to an overall 
pressure G k )0 = 0,52 kg/cm2. Directly after
wards the specimens were subjected to an or
dinary cell-test, an ordinary compression 
test , a compression test- under water and a 
special cell test.
Ordinary cell-test : fig. 6a and Tablo I. 
Ordinary compression test:fig.6b and Table I.

Collapse of the sample occured by q = 
0,63 kg/cm2 , but a fissure was detected at 
the base of the sample by q' = 0.448 kg/cm2.

The values Wo.r and even are larger 
than Wc.

FIG.7b

FIG.7C

COMPRESSION TEST UHDER WATEB: fig. 5C.

The sample is first loaded with tTV = 
0,286 kg/cm2, and then its base is contacted 
with a free waterlevel. I'iow the vertical pres
sures are rapidly increased. Seven minutes 
after the start of the test and three minutes 
after contacting with water, the sample col
lapsed under a pressure qw = 0.457 kg/cm2.
This is nearly the same value as q 1, i.e. the 
pressure producing the first fissure in the 
ordinary compression test.

It is worthwhile to note that the circle



180

FIG.8b

(16) of fig. 6a, corresponding to zero hori
zontal pressure, gives <JV - 0,32 kg/cm2.

Special cell test: fig. 6a - circle (18)

In this test the sample ia first brought 
in the cell-apparatus under an overall pres
sure of 0,503 kg/cm2. Then the vertical pres
sure is increased by successive increments of
0,057 kg/cm2, and the horizontal pressure at 
the same time decreased with the same quant
ity. A limit-state is obtained for Gv =0»73 
kg/cm2 0~h - 0,34 kg/cm2, giving W4 -

°tZ2 ~ Oiift => 0,195 kg/cm2. This value is a 

little larger than Wc (table I).

SAMPLE M 24815.

physical properties: fig. 1 .
four identical specimens of this sample 

were subjected during 14 days to an overall 
pressure <7£ 0 “ 0,6 kg/cm2. For the rest see 
sample M 24814.

ordinary cell-test: fig.-7a and Table I. 
ordinary compression test: fig. 7b and Tablel.

The total failure cccured by q = 0,8 kg/ 
cm2, but; vertical fissures appeared already 
by q 1 - 0,63 kg/cm2. After them inclined fis
sures started, until the total failure by
0,8 kg/cm2. The plane of rupture was rather 
rough, but its mean inclination to the hori
zontal is *  - 60°. Thus <?"- 2(<*-450)- 30°.

n °  ELAPSED

FIG.9a

FIG.9b

It is worthwhile to note that it is 
practically impossible to discern a abrupt 
change in the diagram deformations-stresses 
of fig. 7t> for q' - 0,63 kg/cm2. Only a visual 
inspection of the sample during the test al
lowed to detect this value.

The values WQ - and even W ' 0 are larger 
than ffc. ’

compression test under water: fig. 7c.
The sample was first contacted at its 

bases to a free water source and was then 
loaded rapidly vertically. The specimen fail
ed under a stress qw « 0,424 kg/cm2, 2' after 
the start of the test.

Angles <X a  50° and o( » 55° were measured, 
giving (¡py =» 20°.

The limit circle (18) of fig. 7a, cor
responding to = 0, gives <Ty « 0,37 kg/cm2,
value which is a little smaller than the meas
ured value qw - 0,424 kg/cm2

special cell-test: fig. 7a - circle (19)

The same procedure as for the sample M 
24814 was followed, but the initial overall



181

SAMPLE: 40.497
r r

CIRCLE

ELAPSED

TIME

4’

12'

§ ) 17'

21'

© 24'

27'

© 30’

33’

© 36’

39’

(m 42’

45'

<$> 40'

51’

© 54'

2D.

14,5 CM

limit state

0,229 kg/ 
cm.d

FIG.lOb

pressure was now 0,600 kg/cm2. A 
is obtained for ffV - 0,83 kg/cm2 
(Th - 0,372 kg/cm2 , giving

\  - 0,8^_^ O.iZ2 .

This value is a little larger than the value 
Wc of the singular point, but smaller than 
the ordinate of the point of tangency to the 
straight line c' - 0,16 kg/cm2

= 10° (fig. 7a). The smaller value of the 
shearing resistance obtained in the special 
cell-test is related to the fact, that be
cause of the loading schedule the deforma - 
tions by constant volume are smaller in the 
special test than in the ordinary one, thus 
giving a smaller value of the angle (p*.

C. SAMPLES OF CLAY-BY MARL.

Three undisturbed samples of clayey marl 
were subjected to cell-tests and compression 
tests. A distinct part of the same sample was 
used for each of both tests.

The physical properties of one of the 
samples are given in fig. 1. All specimens 
had h - 14,5 cm, 0 - 6,54 cm. The results of 
the tests are given in fig. 8,9 and 10 and in 
table I.

SAMPLE 40500.

- cell-test: fig. 8a - table I.
In 14' 36" the sample was loaded to 2,53

¿AMPLE  ̂ 16028

NORMAL 2,0 $TRÊ5 KG/CM-

n ° [LAPSED

CIRCLE TIME

(1) 2 H. 10*

(g) 2 H .23’

2H. 2} '

© 2H .31’

2 H. 33'

© 2 H. 35’

(7) 2H .36’

2 H. 57’

2 H 38'

2 H 39’

2H 40'

© 2H 41’

© 2H 42’

( f t 2H 43’

4* 3 D .I3H.

FIG. 11a

FIG.nb

kg/cm2. After consolidation under this load 
circle (18) is obtained. The value « 34° is 
probably a little too high and the value c = 
0,005 kg/cm2 a little too small, because by 
considering the common tangent to the circles 
(1) and (18), the influence of the increase 
of compacity on the shearing-resistance is 
neglected.
Farther <?t = 0,45 kg/cra . The sample having 
been taken at a depth of only 1,30 m, the 
value of CTt indicates that the sample has 
been consolidated under capillary pressures.

Wc - 0 ,15 kg/cm2.
- compression test: fig. 8b - table I. 
q - 0,477 kg/cm2 q 1 = 0,416 kg/cm2 <*=57°

t?"-240Wo,r “ °*232 kg/cm2 W’0

V0 fT and W '0 are again larger than ffc

0,19 kg/cm2. 

The

angle <p"deducted from the observed plane of 
rupture is located between <p and <p ' .

SAMPLE 40.499.

- cell-test: fig. 9& and table 1.
The value of f  is a little too high, that of 
c a little too small.
- compression- test: fig. 9b and table I.
The value of W is larger than W„. The angle

II * (
<p is located between (p  and Cp .

SAMPLE 40.497.

- cell-test: fig. 10a and table I.
- compression-test: fig. 10b and table I.
One gets W

o,r
In this case <p " is smaller than Gp.
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s

5AM PLE : 16025 

C* Q 1 9  K < V t M ' * P*  1 8° 

C'- 0 ,2 7  KG/ CM *

n°

CIRCLE

ELAPSED

TIME

(1) 4*

20’

30’

© 35’

© 42’

© 52’

(Z) 62’

$ 67*

71’

(g) 76’

ii

‘80’

(jl 85'

88*
(8) 16H 20’

nonwL^O j Vr b j  Kq/ctr

FIG.12a

FIG.12b

i i j 8  ! I Jv  I 
OK2/1/ ‘4J (I) ©  ©  ©

HOBMAI ^ 5  s r w i i  KC/tr-

FIG.13a
D. nwT>TgniRBTgn ramplbs OP tertiary r.TJiY

CWETTfiREN).

Sight samples were subjected to cell- 
and compressiontests. For each of both tests 
a distinct part of the same sample was used.

The physical properties of the sample 
and their location underneath the soil sur
face are given in fig. 1.
All specimens had h - 14,5 cm. f*- 6,54 cm. 
The results of the tests are given in fig. 11 
till 18, and in table I. The part "a" of each

FIG.13b

FIG. 14a

14,5 c m

FIG. 14b

fig. gives the celltest, the part nbn the 
compression test. The compression test gives
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W 1 PLE ■'16.001

C-  0,01 KG/ CM*

ip'=irC'- O .ll KG/ CM?

I IYÌI/ Il  I Iti! lì ÌIWI Ilf I W i i 4 ” ■

'1 C? >3, ■

N

f,0 I

- 13-  » — 15

j j __ L i i

k  'b

n #

CIRCLE

ELAPSED

TIME

CD 5 ’

V
7'25"

7 ’ 50”

8 ’ 15"

© 8'40”

(z) 9’0S"

(2) 9 '30"

9 ,5 5 ”

10’ 2 0 ”

10'45*

11' JO"

t l ’35 “

12’

@ 1 2 *5 "

ft ìì'5 0 "

1z> I6 H30*

2,0 nofiMAL 5TrL? ¿cjcn1

FIG. 15a

FIG.15.b
tne load of failure q, the measured angle <*. , 
and the quantities W and <p ' deducted from 
the measurements. ’

A trial was also made to deduct from the 
shape of the compression diagram a value q't 
from which the deformations start to increase 
rapidly.

It is difficult to determine exactly the 
value of q'i thus this value is more or less 
arbitrary.

Prom these values q' the quantities W' 
are computed. Comparing the results of the 
compression tests with those of the cell- 
tests for the 8 samples tested, thè following 
conclusions are obtained:
1) The values W0.r ar® generally noticeably 

larger than the\values Wc of the cell-tests.
2) The values W'0> which are difficult to de-

FIG.16a

FIG. 16b
termine exactly, are generally larger than 
or equal to those of Wc. Por Wc the central 
value is located between 0,36 and 0,29 kg/cm2, 
and the mean value is 0,318 kg/cm2. Por W'0 
the central value is 0,354 kg/cm , and the 
mean value 0,386 kg/cm 2.
3) The values o f d e d u c t e d  from the planes 

of rupture are generally located between 
those of T o r C p 1 ,but are sometimes equal to 
one of these quantities.

GENERAL CONCLUSIONS.

1) The shearing-resistance deducted from the 
load of failure in compression tests is 

larger than that corresponding to the singul
ar point of the cell-tests. If the latter is 
considered to be the shearing-resistance of
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.SAMPLE* 16022 

C.*Q05 K(yCM2 y .2 7 °  

C'-O.IC KG/CM2 p-19°

n5
C.PCLE

ELAPy.D
TIME

(1) 3'
(2) 17’
0) 26’
© 30'
(5) 33’
© 35’
© 37’
(S) 39’

41*
42'

(ii) 43’
oe> 44.’
03) 4C ’
(w 4r’
('*) 43’
w 50’
dD 19H.

RE55 KG/CM*

FIG.17a FIG.18a

FIG.17 b

the soil in its natural state, it is conclud
ed that,for the tested samples of very various 
origin, the shearing-resistance increases in 
the compression test with the applied load, 
even when the watercontent remains constant. 
This increase becomes especially important 
when the deformations of the sample are large 
and is thus correlated to a structural resis
tance.
2) In the compression tests it is possible to 

fix, though in a rather arbitrary and not 
very exact manner, the load q' under which 
the first fissures appear, or from which in 
the diagram deformatione-loads the former 
start increasing rapidly. The shearing-re
sistance W'0 corresponding to this load q', 
is generally still a little larger than the 
value ff0 of the cell-test, but approaches 
more to this latter value. The better accor
dance is to be correlated to the fact that 
the deformations by constant volume being 
smaller for loads smaller than q', the in
fluence of the structural resistance is less 
than for values higher than q'.

FIG.18b

3) The influence of the structural resistance 
is also indicated by the results of the

special cell-tests, where, by smaller deform
ation under the same state of stress, the 
shearing-resistance is smaller. (
4) The apparent angles of friction <p , ob

tained in very quick cell-tests, thus prac
tically performed by constant watercontent, 
are also considered to be produced for a large 
part by the influence of the structural re
sistance.
5) Finally, the good agreement between the 

values of the natural effective pressures
Ojt o end the values Ct deducted from the 
cell-tests, and also the good agreement of 
the magnitude of the values Wc end W'0 « in
dicate that the results of the cell-tests ere 
at least as reliable as those of compression 
tests and of the quick triaxial tests.
But the cell-testB have the advantage that 
they give much more complete information 
concerning the shearing-resistance, and that 
they can be rapidly performed on one and the 
same sample.

ELAP5ED
TIMECIRCLE

5AMPLE: 16.002

00,08 KG/CM* 

00,18 KG/CM'

ORMAL 5TRE53 KG/CM*

•0—0—0 “O—O-O—


