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BEHAVIOUR OF A BUILDING ON A LIQUEFIED SOIL DEPOSIT AND
ESTIMATIOM OF SOIL PROPERTIES

——Analysis of an Accelerogram Obtained during the Niigata Earthquake of 1964——

Keishi Shiono*

Comprehensive Urban Studies, No. 11, 1980, pp. 103—115

An accelerogram recorded in a building at Kawagishi- cho, Niigata during the Niigata
earthquake of 1964 was analysed to estimate soil properties during the earthquake. The soil
reaction coefficients of the deposit and the damping constants for the rocking modes of the
building were evaluated based on the behaviour (rocking-sway vibration) of the building.

It has been pointed out that the sand boils around the building, the remarkable
settlement of the building, and the sudden change of the wave form seen in the accelerogram
suggest the occurrence of liquefaction around and, probably, under the building. In this study,
the occurrence of liquefaction was ascertained from another point of view. It became clear

that both the soil reaction coefficient and the damping constant decrease rapidly soon after
the ‘sudden change of wave form of the accelerogram. This rapid decrease of the two
parameters seems difficult to be explained only as the effect of strain amplitude and/or
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number of loading cycles, and may indicate the occurrence of liquefaction.
The following were clarified in this study. )

i) For a while (about 40 seconds in the case of this study) after the outbreak of
liquefaction, a simple model consisting of a rigid body, linear spring, and dash-pots is
available in producing a rocking- sway vibration of a stiff structure on sand.

ii)  After the outbreak of liquefaction, the soil reaction coefficient of deposit decreased
rapidly with time, and about 40 seconds later in the case of this study, its values
reached a level of only several percent as large as those estimated in the nonliquefaction
stage.

iii)  After the outbreak of liquefaction, the damping constant for the rocking vibration of
the building decreased rapidly with time, and about 40 seconds later, its values reached
a level of several tens of percent as lavge as the maximum value obtained at the end

of the nonliquefaction stage.

* Center for Urban Studies, Tokyo Metroplitan University.
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