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Fig.1 Prototype of gravity dam
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Fig. 2

pressure and time for W = 10° t, R = 637 m
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Tab. 1 Basic mechanical properties of model dam material

- A PUEBREE  Binim A/ WE(H B
E/MPa ) o/ (kg + m™*)
i fe/MPa MPa N AR
1 4.9472 0.2725 0.017 2 0.064 7 2 900
2 3.8735 0.184 8 0.0154 0.057 8 2 900
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Fig.3 Sketch of test rig setup
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Fig. 4 Type one model before impact
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Tab. 2

Dynamic characteristics of dam response

under impact
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Fig.5 Failure mode of type one model dam after impact
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Fig. 6 Acceleration sensor response time history curves of type one model dam after impact
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Destructive tests of concrete gravity

dam under underwater nuclear explosion

LU Lu, LI Xin, ZHOU Jing”

( School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Dropping hammers impact is adopted to simulate the impact wave loading of underwater
nuclear explosion imposed on concrete gravity dam. Joint elastic similitude and gravity similitude are
used to design model test of gravity dam under impact loading. Based on the impulse similitude, mass
and position of each hammer are determined. Two kinds of contact conditions between dam and base,
such as weak contact, and anchoring contact, are selected to carry out destructive tests of concrete
gravity model dam under impact loading. The experimental results show that failure modes of concrete
gravity dam under impact include cracking, sliding, fragmenting, spalling and throwing. Meanwhile,
energy balance between input energy from nuclear explosion and dissipation energy is studied

preliminarily.

Key words: concrete gravity dam; underwater nuclear explosion; mechanical impact tests; failure

modes



