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PREDICTION OF PORE PRESSURE AND DEFORMATION IN SOFT CLAY
UNDER LONG-TERM CYCLIC SHEAR CONDITIONS

SBEFE-RFE—&* NHF R g
By Masayuki HYODO, Kazuya YASUHARA, Hidekazu MURATA and Kazutoshi HIRAQO

The purpose of the present paper is to depict the clay behaviour of long-term drained
cyclic loading, The empirical relations of time-dependent shear deformation and cycli-
cally induced pore pressure were formulated through the undrained cyclic triaxial test
on plastic marine clay which is assumed to be close to an element test. An analytical

model was pr ted by bination of the equation of induced pore pressure with the

Terzaghi’s type of consolidation theory. The model successfully explained the behaviour
of generation and dissipation of pore pressure and volumetric change in clay during cyc-
lic loading, It was suggested from the result of finite element analysis that the proposed
model should be a clue to predict the deformation, settlement and stability of soft clay

under long-term cyclic loading with inclusion of drainage,
Keywords . clay, cyclic triaxial test, partial drain, FEM
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Fig.2 Three types of cyclic triaxial tests performed in this
study.
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Table1 Conditions of cyclic triaxial tests on
Ariake Clay,
Test O AC N W.‘ e
No [ r 1 (o3
*  (kPa) (kPa) (cycle) (Z)

A-1 200 40 3600 95.6 2.02t

A-2 200 80 3600 93.3 1.982
A-3 200 100 3600 90.6 1.953
A-4 200 120 3600 93.8 1.960
A-5 200 140 3600 90.5 1.871
A-7 200 100 172800 92.5 1.934
A-10 200 120 172800 93.2 1.893
A-15 100 36 3600 93.8 2.086
A-16 100 64 3600 94.5 2.071
A-17 100 86 3600 93.3 2.084
A-18 300 76 3600 94.1 1.822
A-19 300 137 3600 95.6 1.861
Cc-1 200 100 3600 90.9 1.895
Cc-2 200 120 172800 91.7 1.896
Cc-3 200 140 3600 92.7 1.895
Cc-4 200 80 172800 91.6 1.950
c-5 200 80 3600 92.2 1.915
c-6 200 - 80 17280 91.4 1.850
c-7 200 80 360 93.3 1.952
Cc-10 200 80 5000 91.9 1.972
C-11 200 80 87000 92.4 1.869
C-12 200, 80 3600 91.2 1.894
AD-1 100 40 3600 94.3 2.013
AD-2 100 60 3600 93.1 2.000
AD-3 100 80 3600 93.0 2.039
AD-4 200 80 3600 93.1 1.895
AD-5 200 120 3600 93.5 1.850
AD-6 200 160 3600 92.5 1.861
AD-8 300 120 3600 92.1 1.708
AD-9 300 180 3600 92.7 1.688
AD-10 300 240 3600 93.2 1.741
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Fig.3 Variations of axial strain with number of load cycles
(comparison of observed with calculated results).
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Fig,4 Variations of pore pressure with number of load cycles.
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Fig.5 Schematic diagram for pore pressure and volumetric
strain in partial-drained condition.
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Fig.6 Finite element mode! for specimen in cyclic triaxial
test,
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