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1 INTRODUCTION

The shearing behavior of saturated clays has been the subject of
numerous researches for the past several decades, and typical
characteristics have been observed for the soil behavior under particular
test conditions. In this study, the characteristics of the undrained
stress-strain behavior of undisturbed natural deposits of soft Ariake clay
are presented together with the predictions of the soil behavior based on
the Cam clay and Modified Cam clay critical state theories (Roscoe and
Burland, 1968).

2 DETAILS OF EXPERIMENTS

Conventional undrained triaxial compression tests (CIU) were carried
out on fully saturated, isotropically consolidated specimens of clays

obtained from 2m depth at Kawasoe area, Saga City. The effective
consolidation pressures (p,) were 1, 2 and 3 kgf/cmz, and a strain rate of
0.03 %/min was employed. Initial properties of the 5 cm dia. x 11 cm

height specimens are: =132%, G=2.62, 1;=90%, I,=43%, and p.=0.4 kgf/cm%

3 RESULTS AND DISCUSSIONS

Normalized behavior Typical stress-strain relationships are of the
form illustrated in Figs. 1 and 2, from which normalized gq/p,:€ and u/p,:€
plots can be drawn. Normalized behavior has previously been reported for
remolded Kaolin and soft Bangkok clay (Balasubramaniam, 1991). BAlso, a
unique relationship between the stress ratio (1) and axial strain exists
as shown in Fig. 3, indicating the possibility of using the critical state
models to predict the strains, as will be discussed later.

3.0 T 2.5 T 2.0

s
] o
.5t 2.01 a® . 1.6 4
=50k = &A Po=3.0 kef/end
e Waa WYy 7
o & YN slsr & 400 Lk B,
S st Po 3.0 xgf/end > CJD
= 1.
= g9oogo g g E b Posl.0ketrent | T o
=1.0 Po =2.0 kef/ent] > 6 0 00 ) O Po=3.0 kgf/erd
le) -
0.5 000000 0 o 0.5 000 Po=1.0 kgf/emt 0.4 O Po=2.0 ket/ent
=1. c . - 1
Pa =1.0 kgf/enl O  Po=l.0 kgf/end
0 L ! 0 . L . ]
0 S 10 15 9 9 10 1§ 00 5 10 1
. ) S(X). . ¢ (3) e (%)
ie.1 92 ¢ relationships Fiz.2 uie relationships Fig.3 n ¢ relationships

State boundary surface The Critical state concepts postulate the
existence of a critical state line on which all test paths from triaxial
compression tests on isotropically consolidated samples terminate, and
also a unique state boundary surface along which the stress paths must
proceed during undrained (and also drained) tests. The three dimensional
state boundary surface may be represented in the two dimensional plot
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a/p.:p/p. (Roscoe and Burland, 1968). Stress paths for the series of tests
carried out terminate at a critical state line with M=1.2 (Fig. 4) while
a unique state boundary surface is shown in Fig. 5, where ps=p, for
undrained tests.

Prediction of strains The fundamental soil parameters used in the
critical state theories are », k and M. } is the slope of the isotropic
consolidation line in the e:ln p plot, k is the slope of the isotropic
swelling line in the e:ln p plot, and M is the slope of the critical state
line in the g:p plot. Isotropic consolidation and swelling tests carried
out indicate that the value of » is 0.44 and that of k is 0.04. Also the

critical state parameter M based on the undrained tests is 1.2. The
experimentally observed strains and those predicted from the critical
state theories are shown in Fig. 6. Although both theories slightly

underpredict the strains particularly at low strain levels, it is seen
that the Modified Cam clay theory predicts the strains, as well as the

state boundary surface (see Fig. 5), relatively better than the Cam clay
theory.
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4 CONCLUSIONS

Based on the results presented in this paper., the following conclusions
can be made: (1) normalized stress-strain behavior exists for natural
deposits of soft Kawasoe clay; (2) a unigque state boundary surface could
be seen from the state paths obtained from the series of CIU tests; and
(3} the Modified Cam clay theory predicts well the behavior of soft
Kawasoe clay, with the critical parameters being M=1.2, A=0.44 and k=0.04.
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