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Experimental Studies of Sand Liquefaction During

Earthquake Loading Conditions

Sukeo OHARA, and Naohiko SuzuUokA

Abstract

Experimental studies of sand liquefaction during earthquake loading conditions was investigated

by the test procedures conducted shaking table experiments, and triaxial and simple shear tests

using Toyoura fine sand and Shingu coarse sand.

The experimental results indicate that occurance of sand liquefaction is determined by the follow-

ing factors : (1) void ratio, (2) confining pressure dv, and (3) applied cyclic shear stress ta. Further

more sand liquefacton is determined by the stress ratio ra/cv :the higher the stress ratio, the

more easily liquefaction will occure,

The comparsion between shaking table experiments and triaxial and simple shear tests was

discussed in this paper,
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Fig. 1 Field conditions subjected to an
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Fig. 6 Detail of simple shear apparatus
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Table 1 Physical properties of Toyoura sand and

Shingu sand used in this experiments

| Toyoura | Shingu

_ 'sand | sand
Specific gravity Gs 2.63 2.64
Mean grain size Dso 0.23mm; 0 82mm
Uniformity .

coefficient Cu 1.44 1.35
Maximum = emox | 1.06 | 0.89
Minimum

void ratio  €min 0.70 0.58
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Fig. 7 Grain size distribution curves of Toyoura sand

and Shingu sand used in this experiments
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Fig. 8 (a) Record of shaking table experiment

Fig. 8. Record of shaking table experiment
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Fig. 11 Relationship between stress ratio rq/dv and shaking

duration to cause liquefaction on Toyoura sand in shaking

table experiment (symbols same as Fig. 9)
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Fig. 14 Effective stress condition on loose Shingu sand
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Fig. 15 Cyclic deviator stresses required to cause initial

liquefaction on Toyoura sand at different confining

pressures in triaxial test
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