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LIQUEFACTION OF SATURATED SAND DUE TO CYCLIC
LOADING (II)

By Toru SHIBATA and Manabu MIivOsHI

Synopsis

The phenomenon of liquefaction of saturated sand at the time of earthquake was analyzed by
assuming simplified stress conditions. The results of this analysis were applied to the study of
cyclic triaxial shear test under fixed values of mean principal stress. The actual earthquakes,
however, confer irregular vibrations upon the ground, and the principle of analysis which is based on
such simplified stress condition can not be applied, in its unmodified form, to practical designs. In
this respect, some tests were carried out to investigate the influence of irregular vibrations on the
liquefaction of saturated sand.
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Fig. 1 Typical data of repetitional triaxial test.
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Table 1 Index properties of samples.

Sample ‘ Gs ‘ €max ' €min Uc | DSO (mm)
Toyoura sand 2.65 0.95 0.63 1.5 0.16
Glass beads 2.48 0.71 0. 50 1.2 0.18
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Fig. 4 Vector curve determined by the crm-const. quick repetitional triaxial test.
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Fig. 6 Vector curve determined by the slow repetitional simple shear test.
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Fig. 7 Vector curve for glass beads.
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Fig. 8 Relationship between relative density and the number
of cycles inducible of liquefaction.
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Fig. 10 (a) Record of shear stress variation and (b) induced pore water pressure,
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Fig. 11 Typical data of repetitional triaxial test. (4z: irregular)
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Fig. 12 (a) Applied shear stress and (b) change in pore water pressure.
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