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LARGE-SCALE SHAKING TABLE
TEST AND ITS NUMERICAL
SIMULATION OF RESEARCH ON
BUILD-UP BEHAVIOUR OF
SEISMICALLY-INDUCED PORE
WATER PRESSURE IN
LIQUEFIABLE SITE

LING Xianzhang, TANG Liang, YU Enging

(School of Civil Engineering, Harbin Institute of
Technology, Harbin, Heilongjiang 150090,
China)

Abstract

Based on the effective stress principle and empirical
mode of dynamic increase of pore water pressure,
adopting computation method for increment of pore
water pressure by stress cycle, the numerical
simulation model directly aiming at large-scale
shaking table test of earthquake response of ground
in non-free liquefaction site is established to
numerically simulate and analyze the dynamic
increase of the pore water pressure of ground. The




result of numerical simulation indicates that, under
the condition of El Centro earthquake ground motion
with amplitudes of 0.15g and 0.50g, the pore water
pressure changes prominently before 13 s,
increases instantaneously at 13 s, and reaches to a
peak value at 25 s; and the pore water pressure
ratio at the point of the peak value gradually
augments from bottom to top. The sand layer in
upper part gains the pore water pressure ratio of
local liquefaction under the condition of ElI Centro
earthquake ground motion with the amplitude of
0.15g and the entire sand layer all arrives at the
pore water pressure ratio of full liquefaction under
the condition of El Centro earthquake ground motion
with the amplitude of 0.5g. Besides, it is shown that
the pore water pressure in the area close to the pile
is higher than that in the area far from the pile, and
a certain gradients of pore water pressure appear
around of the pile as a result of the dynamic
interaction of pile-soil; and it is gained that the
change regularity recorded in the shaking table test
is almost consistent with that obtained from
numerical simulation. In a word, this numerical
simulation method for dynamic increase of pore
water pressure basically reflects the dynamic
increase course of the pore water pressure under
the condition of strong earthquake ground motion,
but the computing error by means of this method is
rather obvious under the condition of weak
earthquake ground motion.
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