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Evaluation of Pore Pressure and Shear Strain in

Clay Subjected to Cyclic Shear Stress

Masayuki HYODO, Motohiro SUGIYAMA, Noriyuki YASUFUKU,
Hidekazu MURATA, Yoichi YAMAMOTO and Yoriharu KAWATA

Abstract
A series of undrained cyclic triaxial compression tests has been performed on high plasticity marine
clays. Testing was performed on normally consolidated and overconsolidated specimens under various
combinations of overconsolidation ratio and cyclic shear stresses. At first, the effect of frequency on
development of pore pressure and strain was investigated. Then, the cyclic shear strain amplitude was
related to effective stress ratio at the peak cyclic axial stress for normally consolidated sample while it
was related to modified effective stress ratio for overconsolidated sample. A semi-empirical model was
proposed for evaluating the development of pore pressure and residual shear strain with number of cycles.
The model successfully explained the behaviour of both normally consolidated and overconsolidated

clays subjected to various cyclic shear stresses.
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Table 1 Physical properties of soils tested
FLb Mol R MR WM
Gy wi (%) w, (%) L
fuH ikl 2.532 124.2 51.4 72.8
£7WIRG 1 2.652  108.8 42.3 66.5
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Table 2 (a) Conditions for cyclic triaxial tests on Ariake clay

be Osc’ OCR as Geye f w; é 2
Test No- kpay  (kPa) (kPa)  (kPa)  (Ho) (%)
ACO. 100 100 1 0 9.6 0.1 93.0 2525 2.156
ACO3 100 100 1 0 67.2 0.1 94.0 2491  2.170
ACOZ 100 100 I 0 58.2 0.1 2.7 2507  2.133
ACOL 100 100 1 0 50.6 0.1 91.2  2.498  2.124
ACO6 100 100 1 0 3.2 0.0 923 2442 2.094
ACOT 100 100 1 0 63.6 0.0  93.0 2474  2.104
ACO5 100 100 1 0 574 0.0  93.0 2480  2.113
ACOS 100 100 1 0 5.0 0.02 938 2527 2151
2004 100 100 1 0 1000 0.02 926 2498  1.933
2006 100 100 2 0 8.5  0.02 892 2420  1.910
2008 100 100 2 0 785 0.02  92.0 2455  1.941
2007 100 100 2 0 725 0.02 935  2.500  1.974

Vol.44 No.l (1993)



WMk L AW 2213 2R L oRIBUKIE S & U AW U3 A0 it (az7 127

Table 2 (b) Conditions for cyclic triaxial tests on Itsukaichi clay

8 o5’ OCR gs Geye f w, e e
Test No- by (kPa) (kPa)  (kPa)  (Hz) (%)
HNI11 200 200 1 0 138.8 0.02 98.9 2.454 1.737
HN12 200 200 1 0 112.8 0.02 97.2 2.422 1.726
HN14 200 200 1 0 98.8 0.02 98.5 2.446 1.728
HNI13 200 200 1 0 94.2 0.02 97.3 2.412 1.700
HR16 160 160 1.25 0 125.3 0.02 96.0 2.353 1.675
HRO03 100 100 1.25 0 90.6 0.02 103.5 2.581 2.010
HRO02 100 100 1.25 0 76.9 0.02 102.6 2.530 1.974
HRO1 100 100 1.25 0 62.1 0.02 105.7 2.632 2.023
HRO04 100 100 1.25 0 52.6 0.02 102.9 2.566 2.016
HR17 133 133 1.5 0 126.0 0.02 96.0 2.372 1.690
HRO05 100 100 1.5 0 100.0 0.02 103.9 2.591 1.979
HRO7 100 100 1.5 0 38.1 0.02 98.9 2.464 1.848
HRO06 100 100 1.5 0 79.0 0.02 103.8 2.581 1.948
HRO08 100 100 1.5 0 72.4 0.02 98.4 2.422 1.823
HR12 100 100 2 0 125.6 0.02 96.5 2.384 1.732
HR09 100 100 2 0 94.6 0.02 96.6 2.385 1.714
HR11 100 100 2 0 83.8 0.02 97.3 2.407 1.736
HR10 100 100 2 0 78.5 0.02 96.3 2.370 1.701
HRI15 50 50 4 0 97.5 0.02 96.4 2.376 1.753
HR13 50 50 4 0 78.6 0.02 97.0 2.387 1.757
HR14 50 50 4 0 72.7 0.02 96.6 2.377 1.756
HR18 50 50 4 0 64.5 0.02 95.4 2.354 1.748
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Fig. 1 Effect of frequency on double amplitude of
axial strain and pore pressure for Ariake

clay
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