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Abstract

Project Code: RDG4530024

Project Title: Seismic Hazard Assessment and Mitigation of Seismic Risk in Thailand (Phase 1)
Sub-Project 3 Measurement of Dynamics Properties of Tall Buildings in Bangkok

Investigators:  Pennung Warnitchail, Nakhorn Poovarodom’
" School of civil engineering, Asian Institute of Technology, ? Faculty of engineering,
Thammasat University

Email address: pennung@ait.ac.th

Project Duration: September 2002 — August 2004

In this study an investigation on the dynamic properties of reinforced concrete buildings in Bangkok was carried
out. Ambient vibrations of fifty (50) buildings with height varying from 20 to 210 meters and number of stories
from 5 to 54 were measured extensively from the top to the base. The time-domain vibration records were
transformed into their frequency-domain representations, from which several key dynamic properties of the
buildings were identified. These key dynamic properties are: natural periods, vibration mode shapes, and critical
damping ratios. Approximate empirical relations between natural periods and building height were derived by
regression analyses. The obtained empirical formulas were then compared with those in the Uniform Building
Code 1997 of the US, which was used as a model code for seismic design in many countries, and those obtained
from similar studies in other countries. Parallel to the ambient vibration work, a computer modeling study was also
carried out in order to examine the accuracy and reliability of the modeling approach. Finite-element models of six
(6) selected buildings were formulated, and their dynamic properties were derived from the models and compared
with those obtained from the ambient vibration measurements. A reasonably fair agreement was obtained. Several
ways to improve the accuracy and reliability of computer modeling of buildings were examined and discussed. On
the aspect of seismic risk, it is found that the first vibration mode period of medium-rise buildings of about 10 to 20
stories and the second mode period of high-rise buildings of about 30 stories or more are in the vicinity of the
predominant ground motion period in Bangkok (about 1 second), thus indicating an undesirably high resonant
amplification of seismic response in these buildings. Moreover, the measured vibration mode shapes of low to
medium-rise buildings show a considerable movement at the building base, indicating that the effect of soil-

structure interaction on seismic response of these buildings might be significant.
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