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Currently, the problem on the seismic safety of dams is well established.
Whereas, the study on the seismic safety of dam relevant structures such as control
center, gate and spillway, is still necessary. In some cases, dams could withstand the
earthquake but they are not able to be operated after the earthquake due to the
malfunction of dam relevant structures. Besides, the collapse of such structures could
lead to a dam failure or bring about great losses to the society downstream as well.
Therefore, the important of such issue cannot be neglected and it must be carried out in
a proper way. The main goal of this research is to develop an appropriate procedure for
evaluating the seismic safety of dam relevant structures and to verify that these
structures can be operated normally after the expected large earthquake. Dam relevant
structures cover a wide range of dam components. Hence, prioritization of all the dam
relevant structures is performed first using Analytic Hierarchy Process (AHP). Then, a
representative dam relevant structure is selected therefore. According to the availability
of data and information, the Kiew Kho Ma Dam spillway which is located in the Chae
Hom district, Lampang province, Northern Thailand, was selected as the representative

dam relevant structure. Afterward, the performance goals of the Kiew Kho Ma Dam



spillway were set upon its important, expected performance and ground motion levels.
Generally, the spillway components must be intact, and uncontrollable release of
reservoir water must not take place during and after the expected earthquake. In this
study, two performance levels were set; 1) Life Safety Level, LS, for the maximum
considered earthquake (MCE) and 2) Immediate Occupancy Level, IO, for the Design
Basis Earthquake (DBE) spillway components must be intact, and uncontrollable release
of reservoir water must not take place during and after the maximum considered
earthquake (MCE) and design basis earthquake (DBE). Then, finite element model of
the Kiew Kho Ma Dam spillway were analyzed using nonlinear response history
analysis. Therefore, seismic safety of the Kiew Kho Ma Dam spillway structure is then
evaluated through stress, strain, Story drift and Drift ratio. As a result, the maximum
story drift of the gantry frame was lower than that of the allowable story drift provided in
the following standard; DPT 1302, 1303, ACI-40, FEMA273 and AASHTO. Also, the
seismic responses show that only minor damage to the gantry frame could be observed.
For both concrete and reinforcing steel, the damage was found mostly around the lower
part of the gantry columns. In conclusion, it can be summarized that the Kiew Kho Ma
Dam spillway is safe against expected earthquakes, as it satisfies the expected seismic

performance level.
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