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Seismic Response Evaluation of Liquid Storage tank
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ABSTRACT
High tower elevated water storage tank of Provincial Waterworks Authority in Thailand

is one of the regional infrastructure of the community that has been designed and
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constructed for long time before the Design standard for earthquake resistance of buildings
has been established in the country since there is limited information of earthquake in the
past. The objective of this research is to study the behavior and strength of a high elevated
tower storage tank under earthquake in Thailand. Type of 8 support columns storage tank
from Phanomthuan district, Kanchanaburi province, is selected for this study due to
applicability of structure information. In structural modeling and analysis, Finite Element
Method using commercial software is applied and then analyzed by Equivalent static
method comparing with Linear dynamics method of Modal Response Spectrum Analysis.
Design response spectrum at Phanomthuan and Danmakhamtia district, Kanchanaburi
province, are used this study.

The storage tank is reinforced concrete and has the capacity of 250 cubic meters. The
tank is modeled for the cases with and without vessel scope shaft inside the tank and be
analyzed under the water level conditions of full tank and half tank. The results show that the
displacement of structure, the overturning moment and the forces in columns, beams and
foundation of the storage tank do not exceed the allowable level. However, for tank wall, the
case of design response spectrum at Danmakhamtia district causes the stresses in tank
wall slightly over the allowable level, while the case of Phanomthuan district is still safe.
Moreover, the slab structures under full water condition for both design response spectrums
at Phanomthuan and Danmakhamtia district are found to be not secure. It is recommended
to reinforce the tank slab or decrease the water storage level. This means that increasing of
structural performance especially for slab base, such as by resizing of reinforcement,
should be reconsidered for the areas those are supposed to be severely affected by
earthquake in Thailand.

Finally, the results show that the analysis by Equivalent static method gives larger
structural responses and internal stresses than the Linear dynamics method for about 30 to
50%, and the model with vessel scope shaft inside the tank results in larger structural
responses and internal stresses than the model without vessel scope shaft for about 5 to

10%.
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