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Fig. 1 The additional nodes to the crack Fig. 2 The local coordinate system at the crack tip
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Fig. 5 The geometry of the model (unit: m) Fig. 6 The mesh of the model
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Fig. 11 The crack growth length curves Fig. 12 The stress intensity factors vs. the crack growth length
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Modelling of Hydraulic Fracturing for Concrete
Gravity Dams Under Fluid-Structure Interaction

WANG Ke-feng, ZHANG Qing, XIA Xiao-zhou
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Nangjing 210098, P.R.China)

( Contributed by ZHANG Qing, M. AMM Editorial Board)

Abstract . High-pressure hydraulic fracturing (HF) is an important part of the safety assess-
ment of high concrete dams. Fluid-structure interaction during the fracturing process is the key-
point to accurately predict the crack growth path and the risk level. The extended finite element
method (XFEM) was used in the numerical simulation of HF for concrete gravity dams. The
water pressure distribution model was built based on the experimental results of hydraulic frac-
turing tests carried out by Brithwiler and Saouma, which embodied the coupling relationship be-
tween water pressure and crack width. The method of applying water pressure on to crack sur-
faces was also given in the XFEM program and then the hydraulic fracturing of gravity dams was
simulated. The results show that the XFEM is a very convenient and effective tool to simulate
hydraulic crack propagation. For the XFEM, the crack in simulation propagates without re-mes-
hing and the crack width is easily determined with the additional DOFs. When the fluid-struc-
ture interaction is in consideration, the extension angle will be bigger and the crack growth

length be shorter than those in the condition without fluid-structure interaction.

Key words: fluid-structure interaction; gravity dam; hydraulic fracture; XFEM; crack propa-
gation
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