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Shaking Table Tests on Liquid Storage Tank Foundations
during a Severe Earthquake using the Centrifuge Earthquake Simulator
Shunichi Higuchi  Takuo Mori
Takashi Matsuda Yozo Goto

Abstract

Shaking table tests has been carried out on pile foundations on reclaimed land using a large centrifuge

earthquake simulator. A series of tests were carried out under 50g (1g=981cm/sec?) centrifugal acceleration on
a 1/50 scaled tank structure with a piled foundation constructed on a multi-layered ground model. Seismic
responses of multi-layered grounds and pile foundations of liquid tank structures were obtained from a series of
these tests. Strong nonlinear ground responses were observed during a strong earthquake event as well as post-
yield responses of piles. It was found that the residual deformation of the pile cap was small, although pile
damages was observed during a strong event. In addition, numerical simulations based on both the equivalent
linear theory and the effective stress theory were performed on these test results to confirm the applicability of
these analyses to the soil-structure interaction problem during a severe earthquake.
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Properties of Minuture Model Pile
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H44% (mm) 400 7.98%%*
I (mm) 12 0.20%**
SAHER SKK400 STK M11

I (mm¢) 2.76x10 8 4.63x10 2
E (MPa) 205,800 224,000***
o, (MPa) 235* 360+
£, (1) 1,142%* 1,600%**
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2D FEM Model for the Effective Stress Analysis
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Transfer Function of the Ground and the Structure
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