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ABSTRACT

Dynamic properties of building play an important role in the determination of the
equivalent lateral forces as well as responses from natural disturbances such as wind
and seismic forces. It has been discussed in the. past that the estimations of
fundamental dynamic properties by finite elerﬁent based method provide only fairly
degree of accuracy. This is partly because of lack of adequate understanding of the
mode! of structural element for the analysis.

This thesis presents some key aspects of the study of numerical models for an
analysis of dynamic properties of reinforced concrete buildings by finite element
method. Four buildings constructed in Bangkok, 28, 31, 53, and 102 meters high, were
studied for the analysis of their dynamic properties. In order to obtain accurate dynamic
properties, the mechanical behaviors and properties of the structural system as well as
the non-structural system were taken into account. In the studies of finite element
model, the effects of meshing of building’s elements -and the effects of foundation
flexibilities were carefully investigated to define the appropriate model for the analysis.

The calculated results of dynamic properties, which include natural periods and
mode shapes of the fundamental modes in two tra_nélation axes and torsion mode, were
compared to the results from the actual measurement of dynamic properties of the
buildings. The results showed that the natural periods in torsion mode were most
affected by meshing of slab element; however the degree of change in the natural
period was only about 3 to 5%. In the analysis models on flexible foundation, more
accurate of mode shapes were achieved. Among four building models in this study, the
effects of foundation flexibility were relatively more significanf for low-rise building. It
was indicated by the differences in natural periods of fixed-base model and flexible-
base model. This finding shows the effects of Soil-Structure-interaction which are more
pronounced in low-rise building when the relative stiffness of the building with respect to

the soil is high.





