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Simulation of 3D hydraulic fracturing of concrete gravity dams based on stress—

seepage—damage coupling model

SHA Sha', ZHANG Guoxin®
(1. PowerChina Beijing Engineering Corporation Limited, Beijing 100024, China;
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Abstract: High pressure hydraulic fracturing is an important part of safety assessment in high concrete

dams. At present, most of the numerical simulations of hydraulic fracturing in concrete gravity dams are

limited to 2D. There is lack of the simulation of 3D hydraulic fracturing of vertical cracks which often oc-
cur upstream of the dam. In this study, a stress—seepage—damage coupling model is presented for the simu-
lation of 3D hydraulic fracturing. By the coupling model, hydraulic fracturing of an internal crack in a cyl-
inder specimen is simulated. The results are in good agreement with the experimental results, verifying the
rationality of the coupled model. Then the coupled model is used to simulate 3D hydraulic fracturing of a
concrete gravity dam. The damage region obtained by the simulation is basically consistent with the crack
zone predicted by the design institute. The results show that the coupled model can be used to simulate
the 3D hydraulic fracturing of gravity dams conveniently and effectively, assess the degree of risk of sur-
face cracks to take effective measures in time and provide technical support for the safe operation of high
dams.

Keywords: Gravity dam; Hydraulic fracture; 3D; Stress—Seepage—Damage; Coupling
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