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Model Tests on Liquefaction Characteristics of Saturated Sand

Deposits under Nonuniform Vertical Stresses

Tetsuro YAMAMOTO, Mitsuo ISHIKAWA and Sukeo OHARA

Abstract
In our previous study, in order to clarify the liquefaction characteristics of saturated sand deposit under

nonuniform vertical stresses, shaking tabel tests on models were performed. It was found from the tests

that RVS and k, affects the occurrence of liquefaction of the models.

In this paper, in order to investigate it in more detail, shaking table tests on three models having RVS

of 0.57, 0.35 and 0.21 prepared in two Kjellman’s type shear boxes are performed. Here RVS=(¢",,),/

(6”vo)n, in which (¢’y,): and (a’.,)r denote lower and higher vertical stresses of two neighboring sand

elements.

It is found from the tests that the liquefaction characteristics of the model are affected by the values

of RVS and horizontal seismic coefficient k, of vibration. It is also shown that an initial shear stress

Ar affects the liquefaction characteristics of the model (1) at k;, less than 0.1.
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Fig.1 Soil elements below and near a structure.
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@ Sand layer

® Polyvinyl chloride rings
® Rubber membrane

D® Valves

@® Measurement cylinder

@ Pore water pressure transducer

@ Shaking table

® Sheat box

@ O0-rings

® Veight for vertical stress
@ Hard pipe

@ Displacement trahsducer

@® Accelerometer

@® Pulley

@® Weight for initial shear stress

Fig. 2 Test apparatus used in this study.
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Fig.3 Typical test record of model (1) (Az/(6"vo)u= 0, k,=0.09).
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Fig. 4 (a) Time histories of pore water pressure u,
volumetric strain &, and shear strain y
for model (1) (Az/(c’vo)n=0, ky=
0.09).
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Fig. 4 (b) Time histories of pore water pressure u,
volumetric strain &, and shear strain y
for model (1) (Az/(0’vw)n=10, k,=
0.06).
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Fig.5 Time histories of u, & and y for element
sand layers (A7/(c"vo)n= 0, ka=0.07).
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Fig. 6 Liquefaction characteristics of model shown
by the relation of RVS and k,,.

Fig. 7 Typical test record of model (1) subjected to Az/(6”y0)n=0.1 (k,=0.09).
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Fig.8 Time histories of u, & and y of model (1)
subjected to A7/ (6’vo)n=0.1 (k,=0.09).
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Fig.9 Effect of initial shear stress on liquefaction

characteristics of model (1).
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