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ABSTRACT

The study was conducted to find out dynamic properties which are natural
periods, vibration mode shapes and damping ratios of reinforced concrete buildings in
Chiang Mai by ambient vibration method. The empirical formulas for estimating
natural periods of buildings related to building height were also established.
Reinforced concrete buildings in Chiang Mai city were sampled for 30 buildings
varying in height from 13.00 to 63.00 meters and number of storey from 4 to 16. The
study area was divided into 3 zones according to different soil characteristics.

In the study, systematic measurements of the movements of buildings subjected
to ambient loads were performed and the results were carefully interpreted to identify
dynamic properties. By using velocity transducers, building vibration data were
collected and recorded. In measuring natural periods and damping ratios, all sensors
were placed on the top floor of building. For vibration mode shapes, one reference
sensor was placed on the top floor and the other sensor was moved to every lower
floor towards the ground floor of building. Based on the measured data, mathematical
equation in term of building height representing fundamental periods of reinforced
concrete buildings in Chiang Mai was established. Finally, the comparison between
the proposed equation for buildings in Chiang Mai and the proposed model for
buildings in Bangkok found in literature, in which their soil conditions are
distinctively defined as relatively hard and soft, respectively, was made.

From the study, the natural periods of buildings in Chiang Mai were are 5 percent
lower than those buildings in Bangkok In Chiang Mai hard soil zone, the natural
periods of buildings were 6 percent lower than the natural periods of buildings in the
soft soil zone. By using the linear regression analysis of the measured data, empirical
formulas for natural period were are proposed as

T=0.061Nand T = 0.018H

where T, N and H stand for natural period in seconds, number of storey and height of
building in meters, respectively. The proposed equation can be used to estimate the
natural periods and, in turn, designed earthquake force magnitudes for buildings in
Chiang Mai.



