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Experimental Study on Shear Strength of Saturated Cohesive
Soil after Cyclic Shear Strain

Sukeo O-nARrA, Tetsuro Yamamoro and Hirohiko IKUTA

Abstract

Usually, as earth structures are subjected to earthquake motion, strength of soil decreases by the cyclic

loading and structures become unstable.

In this study, we define that shear strength of the foundations immediately after earthquake is dynamic

shear strength (r,,,), and investigate the relation between dynamic shear strength, cyclic shear strain am-

plitude (74) and number of cycles(n).

In this experiments, the simple shear test apparatus is mainly used,

then the results of several sorts of soil samples are compared and examined. Besides, excess pore water pres-
sure during shear tests is measured and dynamic characteristics of the cohesive soils is investigated in view of

this behaviour.
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Mechanism of simple shear test apparatus.
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Fig. 2 Mechanism of displacement transmitting
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Fig. 3 Grain size distribution curves.

Table 1 Physical properties
Sample ( Ube clay ( Kaolinite clay i Toyoura sand
Specific gravity G, I 2.666 2.685 2.63
Liquid limit W, (%) 57.6 38.6 NP
Plastic limit Wy (%) 23.5 24.6
Plasticity index I, 34.1 14.0
Average grain diameter Dsg 0.010 mm 0.0047 mm 0.27 mm

Table 2 Physical properties of Ariake clay

Sample No. 1 No. 2 ‘ No. 3
Specific gravity 2.667 2.663 2.679
Liquid limit (%) 54.6 55.4
Plastic limit (%) 34.5 29.5
Water content (%) 66.2 61.4
Density (g/cin3) 1.557 1.591 1.589
Degree of saturation (%) 98.9 95.6
Depth (m) 0.40~1.25 1.70~2.55 5.90~6.75
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Table 3 Void ratio of Ube clay

Void ratio ¢
Normal stress T 1 : —
o, (kg/cm?) Consolidate Consolidate
for 1 day for 14 days
0.5 1.338 1.231
1.0 1.160 1.124
1.5 1.015 0.992
2.0 0.978 0.921

Table 4 Void ratio of kaolinite clay

Normal stress
74 (kg/cm?)
Void ratio e )

0.5 1.0 1.5 | 2.0
0.987 | 0.926 | 0.887 | 0.842

Table 5 Void ratio of Ariake clay

Normal stress Void ratio

o, (kg/cm?) e
0.25 1.697 (1.625~1.768)
0.5 1.699 (1.503~1.981)
1.0 1.815 (1.404~2.774)
1.5 1.811 (1.360~2.479)
2.0 1.420 (1.221~1.635)
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Fig. 5(a) Mohr-Coulomb diagram at failure for
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