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Abstract
Ayutthaya, Thailand, has many valuable historical remains and has been considered as a

UNESCO World Heritage Site. The present archaeological structures have been suffered from several
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causes of deterioration, such as weather, ground settlement, flood, and other environmental
factors. These causes directly affect the stability of the ruins and therefore conservation plans
should be conducted through essential studies. This research investigates dynamic properties of a
bell-shape masonry stupa, which is the main stupa of Wat Yai Chaimongkol, Ayutthaya, Thailand.
The 70-meter high stupa constructed in AD. 1592 has been subjected to aging and adverse
environment effects. At present, inclination of the stupa and deterioration of material are clearly
observable. In this study, dynamic characteristics of the stupa were identified by ambient vibration
measurements. Natural frequencies of the translational modes were obtained from Fourier
spectrum of the measured vibrations of the stupa. Vibration mode shapes were computed from
the ratio of the Fourier amplitudes. The results of the dynamics properties can be used to calibrate
the Finite Element model for further structural assessments and serve as reference values for long-

term monitoring.

Keywords: dynamic properties; ambient vibration test; ancient stupa; Ayutthaya
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