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ON BEHAVIOURS OF THE PORE PRESSURE IN SATURATED
CLAYS DURING SHEAR

By Dr. Eng., Koichi Akai, C.E. Member, Jun-ichi Yamamoto,
C.E. Member and Yoshio Ozawa, C.E. Member

It has been well reckognized that the strength
characteristics of clays change with the rate of
strain. There have been very few investiga-
tions, however, in which such a phenomenon
has been treated in the light of the pore pres-
sure in soil specimens. The authors have taken
the effect of pore pressures on the shear
strength of soils into account in this study, and
investigated their behaviours precisely by means
of the strain-controlled triaxial test. They also
have studied some other problems, such as the
failure criterion and the back pressure that
should be applicable to the shear of soils.
These results of investigations may be sum-
marized as follows :

(1) In order to investigate the unelastic re-
sponse between stress and strain during com-
pression or shear of soils, one has to take the
effective stress into consideration, instead of the
total applied stress in the conventional analy-
sis.

(2) The shear strength of soils changes with
the definition of the failure criterion expressed
as (6, —0;)max OF (6,//0, Ymax, and the difference
of shear strength increases with the rate of
strain.

(3) Investigating the effect of back pressure
in the consolidated-undrained triaxial test, it is
found that the pore pressure as well as the de-
viator stress at failure increases with the inten-
sity of back pressure. It is doubtful therefore,
that a conservative strength has been obtained
by conventional methods where no back pres-
sure has been used.

(4) Respecting the shear characteristics of
saturated clays, the deviator stress at failure in-
creases with the increase of rate of strain,
whereas the pore pressure at failure decreases

remarkably. We can understand from Fig. 1, in
which the pore pressure coefficient 4, is plotted
in relation to the rate of strain, that A, de-
creases abruptly when the rate of strain ex-
ceeds about 0.5~1%/min. It is also found that
the angle of internal friction ¢’ in terms of
effective stress at low rate of strain becomes
larger than that at high velocity (Fig. 2).
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Fig. 1 Correlation*between the Pore Pressure
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Fig. 2 Variation of the Angle of Internal
Friction ¢’ with the rate of strain.

(6) It is concluded, therefore, that the suit-
able rate of strain in the consolidated-
undrained triaxial test should be taken as
smaller than about 0.5%/min of the initial
height of specimens; the correct strength para-:
meters cannot be obtained in the test using
high rate of strain, because of the insuffici-
ent follow of induced pore pressure at the shear

of soils.






