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ABSTRACT

This study is aimed to investigate the effects of earthquake on the behavior of Mae Thalop
Luang Dam. The dam is an earth filled, zoned type consisting of 4 parts: (1) Clay core middle
zone (2) the level gravel filtering tilt (3) Random zone (4) downstream toe. The study adopted
plane strain non-linear finite element analysis with use of 2 modeling techniques, i.e. the Gravity
Turn-on model and the Incremental model for (1) static analysis under hydrostatic pressure and
self - weight and (2) time history dynamic analysis under earthquake loading. The analytical stage
was assumed at full level of reservoir occur first time after the complete of construction. For the
dynamic analysis, three selected time history records with different wave characteristics as: long
duration (EQ1), short duration (EQ2) and impulsive (EQ3). The peak ground acceleration of the
three earthquakes is 0.212g, 0.302g and 0.493g, respectively.

From both numerical models, in the static case, gravity turn-on model gives a lower value
of the factor of safety than the incremental model. In the displacement field, the vertical
displacement obtained from the incremental model gives greater values than the gravity turn-on

model. For the horizontal displacement, the two models give similar results. In the case of the



dynamic analysis, the results obtained from the Gravity turn-on model such as acceleration,
displacement and pore pressure are also greater than those in the Incremental model.

Based on the analysis using the Gravity turn-on model, in the static analysis case, it is
found that the maximum settlement at the dam crest and the maximum horizontal movement at
downstream slope are about 1 cm. Maximum effective compressive stress occurs at dam base and
the distribution of the stress is not symmetrical. For safety analysis, the factor is equal to 1.587
which is greater than the minimum criteria of Royal Irrigation Department of Thailand of 1.50.
Hence, it can be said that the dam is safe enough under full water retention service.

For the dynamic analysis case, the natural frequency of the fifth mode shape is close to
predominant period of earthquake which results in the high response in this mode. Under
earthquake acceleration, maximum acceleration presents at about 1/7 of the dam height from
base. It may be due to the shape of the dam that mass decreases with the height increases. The
dam is highly accelerated under the impulse earthquake with the maximum acceleration of 0.9g.
The long duration earthquake highly affects the dam movement in which the displacements are
about 36 cm and 47 cm in horizontal and vertical directions, respectively. The effective principle
stress after earthquake are increased slightly compared with the static case. Hence, the
earthquakes do not affect much on the effective principal stress.

For safety evaluation, the factors of safety from the three input earthquakes are slightly
changed compared with the static case. The averaged safety factor under the three earthquakes is
about 1.557. The failure plane of the dam occurs at crest of random zone to above of filter zone at
downstream side. From the settlement which is less than designed free board range and the safety
ratio which is higher than 1.25 of the minimum criteria after earthquake of Royal Irrigation

Department of Thailand, it can be concluded that the dam is safe under the three earthquakes.



