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Study on the Settlement and the Excess Pore Water Pressure
of a Saturated Clayey Layer induced by Cyclic Shear with Different Periods

Hiroshi MATSUDA, Sukeo OHARA and Shuuji SANO

Abstract
In case that a soft clayey layer is subjected to cyclic shear by the earthquake ground motion, a

predominant period varies due to the characteristics of the ground. In this paper, for normally consoli-

dated specimens, two-way strain controlled cyclic simple shear tests with different periods are carried

out under the undrained conditions, and followgzd by the dissipation of the excess pore water pressure

induced during cyclic shear. Then the effects of the period of cyclic shear on the generation of the excess

pore water pressure and on the settlement induced by the dissipation of it are investigated. In conclusion,

it is clarified that the periods of the cyclic shear have considerable effects upon the generation of the

excess pore water pressure, and that the settlement of a clayey layer is hardly influenced by them.
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Table 1 Physical Properties of Kaolinite Clay

Specific gravity Gs 2.718
wi (%) 53.5
wr (%) 28.5

Liquid limit

Plastic limit

Plastcity index 17 (%) 25.0
Average grain diameter Dy, 3.8um
0.005 0.074mm
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Fig. 1 Grain Size Distribution Curve
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Fig. 3 Excess Pore Water Pressure Induced
by Cyclic Shear T=10 (s)
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Fig. 4 Excess Pore Water Pressure Induced
by Cyclic Shear T=2.0 (s)
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Fig. 5 Excess Pore Water Pressure Induced
by Cyclic Shear T=0.5 (s)
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Fig. 6 Excess Pore Water Pressure Induced
by Cyclic Shear T=0.2 (s)
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Table 2 Constants A, B, C, m

T(s) A B C m
10.0 6.00 | —0.095 1.070 —1.185
2.0 6.00 | —0.095 1.070 —1.185
0.5 8.70 | —0.095 1.070 —1.185
0.2 12.90 | —0.095 1.030 —1.185
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Fig. 9 Excess Pore Warter Pressure Calcu-
lated by Using Eq.(1)
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