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ABSTRACT

This research is an investigation on the behavior of pagodas in Chiang Mai City under
static and earthquake loading, and the analysis of the primary dynamic properties, i.e., natural
frequencies and mode shapes, by the finite element method. Three pagoda models were chosen
from three groups of pagoda shapes, namely, Northern Bell-shape (Umong temple), Prasath-shape
(Lokmolee temple) and Sukhothai Bell-shape (Huakuang temple). Peak Ground Acceleration of
earthquake was assumed to be 0.28 of the gravitational force in horizontal direction. The finite
element models, based on the assumption that the material were in good conditions and
translations of the foundation are restrained in the X-axis, Y-axis and Z- axis, were analyzed
under body weight and earthquake loading. In the analysis under body weight, the results showed
that the maximum compressive stresses occurred at the surfaces of the middle part of pagodas and
the maximum values were less than the ultimate compressive strength of the brickwork. Tensile
stresses were minimal and found around the pagoda surfaces. In the analysis under earthquake
loading, the results showed that the three pagodas failed at the upper part before other parts. The
maximum compressive stresses could lead to failing in some parts of pagodas. For pagodas of

Lokmolee temple and Huakuang temple compressive stresses at the middle parts are more than



those at other parts. Therefore, the weakest zones of the pagodas were the upper part and the parts

where the cross-sections change abruptly.



