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THE EFFECT OF BACK PRESSURE ON

(HE CONSOLIDATION

AND THE SHEAR OF AN UNDISTURBED SATURATED CLAY

By Dr., Epg. Koichi Akai, C.E. Member
and Akira Rotani, C. . Memnber

SYNOPSIS

Saturated clays in the natural state have a
tendency to lose their {ull saturation due to the
sanpling in the field and the consolidation test
in the laboratory, which causes considerable
error in investigating the strength or deforma-
tion characteristics of the sample in terms of
the offective stress,  In order to eliminate this
dizsadvantage, we usually apply an additional
prossure to the pore line and to the triaxial

chamber simultancously, called as the “back

pressure”. It cannot be said, however, that
studies on the influence of the back pressure
on the consclidation and the shear of the clay
sample and on the determination of the suitable
amount of back pressure have been comprehen-
sively worked out. In the present paper the
effect of the buck pressure on the triaxial test
is experimentally investigated, especially solving
some problems accompanied by conventional
tests to assume the strength and deformation
characters of soil.

The remarkable results are summarized as
{follows :

(1) The advantage obtained by adopting
the back pressure comsists in two points; we
can estimate the test result in the effective stress
analysis, saturating the sample and diminishing
the negative pore pressure in the specimen, and
we can measure the pore pressure during shear
of soil correctly, making the initial value before
shear as constant in the consolidated-undrained
test.

(2) Fig. L shows the correlation between
the back pressure u, and the pore pressure
coefficient B, indicating that the sample can be
fully saturated by using the suitable back
pressure. A certain amount of back pressure
which is necessary to resaturate the sample
should be taken as the hydrostatic pressure
encountered in the field.
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Table 1 Vuriation of strength parameters of a
saturated clay with back pressure.

back pressure wp (kg/em?®) 1 0 I LO’ 2.0] 2.5 3.0

28.7°
15.0°| 15.5°| 15.3°
0.08 1 0.05 0

@ere (In terms of total stress) | 14.5° 15.0°

Con - Y (kgiem®)] 0.16 ) 0,10

(3) The back pressure applied to the soil
sample should not be so great beyond necessity.
Too high back pressure causes an undesirable
disturbance {o the structure of soil and makes
it impossible to evaluate the correct strength
characteristics.  Such a fact can be seen from
Fig. 2, indicating the relationship between the
stress (0, —0,)ax and

maximum deviator
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the back pressure ws.

(4) It is found out from this investigation
that the shear strength of undisturbed clay
obtained by the conventional consolidated-un-
drained test without back pressure has a ten-
dency to be underestimated compared with the
actual one. Table 1 shows the variation of
strength parameters of a saturated clay with
back pressure.

(5) There has been an unsolved problem
respecting the failure criterion in the triaxial
compression test that the angle of effective
shearing  resistance ¢ does not accord with
cach cother between values from the maximum
deviator stress (0, — o) max—criterion and from

the maximum effective principal stress ratio

(0,"fo," Y max—rcriterion. The difference of strength
characteristics from both criteria can be elimi-
nated by means of the back pressure before the
shear test.

{6) The investigation has also been per-
formed on the influence of “initial back pressure”
on the consolidation characteristics of an un-
disturbed saturated clay. Tt is known from this
study that the amount of settlement is over-
estimated in the conventional test without back
pressure, and that the secondary compression
can be decreased by using back pressure, con-
sidering the behaviour of pore pressure during
consoliclation of soil samples.
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