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Liquefaction Resistances of Saturated Sands
under a Partial Drainage Condition
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Koulki Zpn**

Kouzi Hamapa®*#

Synopsis

A conventional type of liguefaction test based on dynamic shear apparatuses is usually
performed under a perfecily undrained condition. Foundation subsocils for harbor and ocean
structures are completely submerged and usually located at a relatively shallow depth. In such
cases, some degree of drainage effect on liquefaction resistances can be taken inte account in
evaluating liquefaction potentials for sandy subsoils. ‘

In the present works, a liquefaction test method is developed to evaluate liquefaction resis-
tances under a partial drainage condition. The dynamiec triaxial test can be performed under
different conditions of drainage, with open and closed drainage system as well as with retarded
drainage.

A series of liquefaction tests both under a perfectly undrained condition and under partially
drained conditions were conducted on Bandaijima sand taken from Niigata, where severe disasters
were caused by the liquefaction of saturated sands in Niigata earthquake In 1964, Eifects of
drainage conditions and frequencies of loading on liquefaction resistances are evaluated. It is
found that the strength ratic, SR{N,) defined by the ratio of liguefaction resistances under a
partial drainage condition to that under a perfectly undrained condition can be well represented
by the relative density and the non-dimensional parameter defined by &=*#k/fL, where £ is the
coefficient of permeability, L is the drainage distance and f is the frequency.

The prediction method of liquefaction is proposed on the basis of the results described above.
The liquefaction phenomena which oceurred in the past earthquake are analyzed using the proposed
method. Analytical results show that the thin silty layer located at the subsurface desosits may play
an important role for causing the liquefaction of the deposts according to the drainage cpndition.

* Chief of the Soil Dynamics Laboratory, Soils Division, Port and Harbor Research Institute
#% Former member of the Soils Division (The Overseas Coastal Area development Institute of Japan)
#¥%  Former member of the Soils Division (The Fourth Port Construction Bureau, Ministry of Transport}
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