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Field and Laboratory measurements of small

strain stiffness for Osaka Bay Clay

Mukabi, J.N.*Tatsuoka, F.tand Tsuchida, T.}

1 Introduction

Strains in the ground under working load condi-
tions are in many cases less than 0.1% [1]. How-
ever, in most field testing techniques, the range
of strain in each method is very limited to either
very small, ¢, < 0.001%(seismic survey) or rela-
tively large, ¢, > 0.1% (in convetional Bore Hole
Loading Tests(BHLTs)). Laboratory tests which
can provide the stiffness values at strains covering
strains mentioned above are therefore very valu-
able. The triaxial compression test results pre-
sented in this paper indicate a well defined elas-
tic zone as well as a good consistency with in-situ
tests.

2 Method of Testing

Fourteen undisturbed specimens of Pleistocene
taken from a depth of 98-210m below the sea
bed of Osaka Bay were used in performing CUTC
(Consolidated Undrained Triaxial Compression)
tests. Axial strains were determined from the
axial displacement of specimen cap. The nor-
mally consolidated(NC) specimens were consoli-
dated to the in-situ overburden pressure along a
stress path of K=0.5 by an automatically con-
trolled triaxial testing system while the over con-
solidated(OC) specimens were consolidated un-
der similar conditions but to a 1.2 times higher
overburden pressure and then rebounded to the
in-situ overburden pressure along a stress path
of K=0.5 by an automatically controlled triaxial
testing system while the over consolidated(OC)
specimens were consolidated under similar condi-
tions but to a 1.2 times higher overburden pres-
sure and then rebounded to the in-situ over-
burden pressure as typically shown in Fig. 1.
OCR=1.2 is an average value for this deposit
obtained by conventional oedometer tests. The
specimens were undrained sheared at the same
constant axial strain rate.
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2 Results

o

Typical results shown in Fig. 2 indicate a slightly
higher shear strength of the OC specimen. As
can be seen in Fig. 3, even in the region of fairly
small strains, the deformations are highly non-
linear and the difference in the stiffness between
the NC and OC specimens is considerable. Figs.
4(a) and (b) show virtually linear and recoverable
properties in the region of extremely small strains,
€o < 0.001% with almost the same E,,,, between
the NC and OC specimens. In Fig. 5, each value
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of Eggrr has been divided by the value of Qo
estimated at the depth where the BHLT was per-
formed from the qu,,-depth relation, assuming
Qmaz=0 at the sea bed (Fig. 7). Fig. 5 shows:
1) a good agreement between the lab. and field
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simulates the field condition better.
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