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Dynamic Properties of Reinforced Concrete Buildings in Bangkok
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Abstract

This study investigates the dynamic properties of reinforced
concrete buildings in Bangkok by an ambient vibration measurement
approach to perceive their seismic hazard. The natural periods,
damping ratios and mode shapes of fifty buildings, varying in height
from 20 to 210 meters and number of stories from 5 to 54, were
identified from ambient vibrations by a technique in frequency domain.
Regression analyses of the measured natural periods are used to develop
the empirical formulas for estimating the natural period of buildings.
The comparisons of the fundamental periods of buildings in Bangkok
with the periods measured from buildings under earthquake motion in
other countries and the empirical formulas in the Uniform Building
Code 1997 are presented. The fundamental periods of medium-rise
buildings, about 10 to 20 stories, and the periods of the second mode of
the high-rise buildings, about 30 stories or higher, were found to be in
the vicinity of the predominant period of the amplified ground motion
of Bangkok soft soil layer, which is about | second. This concurrence
illustrates the potential of the subsequent resonance phenomena, which
are the near-periodic amplified ground motion and the amplification of
building responses at this predominant period. From the results of
mode shape analysis, the relative movement at base of the building and
top floor can be detected significantly. The movements caused by soil-
structure interaction are more pronounced when the relative stiftness of

the building with respect to the soil is increased.
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