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CORRESPONDENCE 

The Secretary, 
The Institution of Civil Engineers. 

DEAR SIR, 

Mr ike Holmberg in his letter (Ge’ootechniq~, Vl : 4 : 190) concerning my article “ Loading 
tests on clay ” (Ge’otechnique, VI : 1 : 15), mentions that it is “ an interesting problem, i.e., 
what is to be defined as failure load when testing plates on clay surfaces “. He also points 
out that “ it would appear to be a difficult matter to determine a relation between ultimate 
load on plates and the shearing strength of clay. The influence of loading rate in both tests 
must be determined “. He mentions, too, that it is not satisfactory to chose the limit load 
as that when settlement speed is being neither accelerated nor retarded. 

All these comments seem to be echoes of what is written in my article. 
It is stated on p. 21 that “ the tests were intended chiefly for a comparison between a 

relatively large number of plates under various loading conditions. The absolute values were 
thus not the most important item. The speed quoted is also approximately that used in the 
laboratory at the Port of Gothenburg for routine punch tests.” The relation load-settlement- 
time is stressed in the diagrams, for instance, in Fig. 5. Different failure conditions are dis- 
cussed on p. 22. The differences in failure load for the definitions mentioned were not very 
great. As the loading speed was somewhat unusual and was also correlated to the speed of 
a routine laboratory test, it seemed natural to choose a failure definition depending on time ; 
and so for these tests the above-mentioned acceleration definition was chosen. Of course, 
it was not exact, but was suitable for the comparative test. One of the presumptions was 
that the time-settlement-curve of the clay was equal for all tests, which should be the case 
as they were all performed on the same clay. 

Thus the opinions expressed by Mr Holmberg and by myself appear to be similar. 

Gothenburg, Sweden, ALLAN BERGFELT 
31 January, 1957. (Professor, Chalmers University of Technology). 

The Secretary, 
The Institution of Civil Engineers. 

DEAR SIR, 
PARTICLE SEPARATION IN CLAYS 

The correspondence by Professor Skempton (Gkotechnique, VI : 4 : 193) affords me a 
convenient opportunity to record my objections to the argument put forward by Skempton 
and Northey (1952). 

In this argument, they postulate that the thickness of the adsorbed layer is reduced by 
leaching and, since water content remains constant during this process, it is concluded that 
the particles are effectively in contact. 

No direct evidence is produced in favour of this postulate but, in indirect support, it is 
contended that the proportion of “ free ” water is thereby greatly increased so that the 
strength of the leached clay is lowered upon remoulding. But at this stage the argument 
has changed to a less fundamental level since there is no attempt to show how the mere 
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presence of more free water causes a reduction in shear strength, the overall water content 
remaining constant meanwhile. Until this is done, the results cannot be claimed to support 
the hypothesis of effective contact. 

In their reply to Professor Skempton, Drs Bjerrum and Rosenqvist (Gebtechniqzte VI : 
4 : 119) state their agreement with the concept of effective contact. However, they go on 
to suggest that the thickness of the adsorbed layer is not materially decreased as a result of 
leaching. Since this argument does not favour or oppose the hypothesis of effective contact, 
their statement in favour of it must be taken as an expression of their own opinion. 

I would like now to put forward what I consider to be a better explanation of some of the 
effects produced by leaching, involving an extension of ideas put forward by Mr Allely and 
myself (1957). In some of its features, this explanation bears a resemblance to the above- 
mentioned theories and, like them, it does not make any contribution to this question of the 
separation of clay particles although perhaps it does slightly favour the concept of wide 
separation. 

The shear strength of a clay may reasonably be considered to reside in the zones around 
the “ contact points I’, i.e., the points at which the particles most closely approach each other. 
It may also be contended that the adsorbed layer contributes to this strength, the extent to 
which it does being dependent on the thickness or quality of the layer at a given water content. 
Now, while leaching may cause a reduction in thickness of this layer, it is suggested that it 
does not do so in the “ contact zones I’, perhaps because the mobility of the ions is restricted 
by the interparticle forces. In any event, the shear strength is unchanged by leaching so 
that the consolidation pressure which the clay can support, and hence also the water content, 
remain unchanged. 

The clay is now in the meta-stable state and is highly susceptible to disturbance (Newland 
and Allely, 1956) so that shear displacements readily cause disturbance of the “ contact 
zones “. The remoulded strength is then lower than the undisturbed strength by virtue 
of the thinner or poorer quality adsorbed layer. In the particular case of a shear test, the 
deformation necessary to mobilize the full shear strength of the clay itself causes disturbance 
of the contact zones so that the shear strength of the leached clay at failure is lower than 
that of the salt clay. This is in accord with the experimental results quoted by Bjerrum 
and Rosenqvist (1956). 

In this Paper, they suggest as an explanation of the decrease in strength that there has 
been an increase in the pore pressure parameter Af. However, this can hardly be classed as 
an esplanation of the phenomenon but rather as a manifestation of it. 

Following the explanation put forward here, let us consider, an undrained triaxial test 
on a sample which has been leached after full consolidation under the cell pressure, i.e., 
a, = 03. As the sample deforms during shear, the strength is decreased. It has been 
suggested elsewhere that this must result initially from a reduction in the true cohesion 
(Newland and Allely, 1957). The clay is now no longer able to support the cell pressure 
without further consolidation. Since drainage is restricted, some of the cell pressure must 
become a pore-water pressure so that the pore-pressure co-efficient may attain a value con- 
siderably in excess of 1%. But, looked at from a more fundamental viewpoint, the pressure 
which is effective in mobilizing frictional resistance is reduced from the initial value of CT, to 
a value ~7’~. 

The resulting shear strength of the leached clay is therefore lower than that of the salt 
clay on two counts, both of which are brought about by the act of testing, e.g. (i) the true 
cohesion is reduced, and (ii) the pressure which is effective in mobilizing frictional resistance 
is reduced. Under these circumstances, it is doubtful whether equation (3) in Bjerrum and 
Rosenqvist’s Paper has very much significance. 

In conclusion, I would also like to take the opportunity of asking Drs Bjerrum and 
Rosenqvist if they can account for the discrepancy between the remoulded shear strength of 
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the fresh-water clay, Fig. 6, and that of the leached clay, Fig. 4, at the same water content, 
although both clays have the same Attekberg limits. 

Auckland, N.Z. Yours faithfully, 
8 April, 1957. P. L. NEWLAND. 
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BOOK REVIEW 

Fundamentowanie (,‘ Foundations I’), by Radzimir Pietkowski. 

Published by Budownictwo i Architekture, Warsaw. 

The Author of this book, R. Pietkowski, is Professor of Foundation Engineering at the 
Civil Engineering Department of the Technical University of Warsaw. He will doubtless 
be remembered by those who in 1948 attended the Second International Conference on Soil 
Mechanics and Foundation Engineering, in Rotterdam. 

The work, which is in Polish, can be described as a general handbook for the practising 
civil engineer who is interested in foundations. From the eighteen chapters he can obtain 
general ideas of constructional materials and their application to foundation engineering. 
The practical side of various problems, rather than theory, is dealt with on the basis of about 
ninety references-British, American, Continental, but predominantly Polish and Russian 
(from which the various formulae are quoted). The book contains some elementary infor- 
mation on soil mechanics, and for the details the reader will have to obtain specialized 
literature. J. K. 
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