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Experimental Study on Vibration Response of Hollow Concrete Dam
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Abstract: In view of the poor soil conditions and limited topographic conditions in plain areas, a new
type of dam, hollow concrete dam, is proposed. The shaking table model test technology was used to
study the effects of acceleration peak, water level and impermeable wall on the dynamic response of
the new dam. The results show that: (1) structures in the free field dam foundation can reduce the ex-
cess pore pressure response and the degree of liquefaction of the dam foundation. (2) In the non-free
field working condition, the increase of the acceleration peak strengthens the vibration amplitude of
the dam foundation and intensifies the degree of liquefaction; The presence of the reservoir water level
in the upstream reservoir of the dam body increases the effective stress of the dam foundation, thereby
reducing the degree of liquefaction; The presence of an impermeable wall in the dam foundation facili-
tates the dissipation of pore pressure and thus reduces the degree of liquefaction. In general, the accel-

eration peak has the greatest influence on the degree of liquefaction, followed by the reservoir water
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level, and the impermeable wall has the least impact. (3) The existence of the reservoir water level in-

creases the stress level of the dam body, resulting in a greater horizontal displacement response of the

dam body compared to the empty reservoir condition, and the presence of the impermeable wall reduc-

es the hydraulic gradient in the dam foundation, resulting in a lower response of the dam compared to

that of without the impermeable wall. However, during the experiment, there was no significant hori-

zontal displacement change in the dam body.

Keywords: hollow concrete dam; shaking table model test; cut-off wall; dynamic response; sand lig-

uefaction
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