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Experimental study on impact of dam-reservoir interaction on dynamic failure mechanism

of arch dam

ZHANG Yu', FENG Xin®, QI Hanbing', FAN Zhe’
(1. Department of Civil Engineering and Architecture, Northeast Petroleum University, Daging 163318, China;
2. State Key Lab of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
3. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: In order to study the impact of dam-reservoir interaction on overload capability and failure mode
of arch dam, a dynamic rupture test was carried out on the shaking table. The model was designed on the
basis of elasticity—gravity similarity law, taking the material rate effect into account, and natural water is
used to simulate the reservoir water. The effect of key grooves were considered in the simulation of contrac-
tion joints, while the simulation of induced joints was based on fracture mechanics. Sine waves correspond-
ing to fundamental frequency loaded on the dam progressively to observe the responses of arch dam under
overloading. Various techniques were used to monitor the whole process of model damage. The results show
that the pre—compression of the reservoir water can fully exert the compression characteristics of the arch
structure, making the arch stress distribution at the top of the arch dam. Compared with the research re-
sults without considering the reservoir water, this experiment concluded the reservoir water does not reduce
the overload capacity of the arch dam. Before the appearance of macro cracks, the development of the dy-
namic stress of the top arch is restricted, which made the top arch and crown at the same time destruc-
tion. The research results in this paper can provide experimental basis for evaluating the impact of dam-res-
ervoir interaction on the overload capacity and failure mode of arch dams.

Keywords: dam-reservoir interaction; failure mode; shaking table; similarity; dynamic model test
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