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Numerical simulation of the process of hydraulic fracturing in earth
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Abstract: The mechanism and numerical simulation of hydraulic fracturing were summarized and the model on wedging action
in weak link was proposed in the framework of the effective-stress method based on Biot’s consolidation theory. Then the
smeared cracking theory was applied to simulate the process of hydraulic fracturing, while the fracture model and the
calculation method were established to analvze the opening and expanding of hvdraulic fracturing. As a case study. the process
of hydraulic fracturing of Hyttejuvet Dam in Norway was analyzed and it was indicated that the fracture model and the

numerical method could simulate well the behavior of hydraulic fracturing and could be applied to the safety assessment of

earth dams.
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Fig. 1 Sketch of wedging action in weak link
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Fig. 2 Stress and strain relation under tensile state
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Fig. 3 Smearing of crack in soils
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Fig. 4 Flow chart of calculation in FEM
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Table 1 Parameters of Duncan-Chang’s EB model
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Table 2 Parameters under tensile state
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Fig. 6 Finite element mesh of calculation in FEM
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Fig. 7 Distribution of pressures at end of construction
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Fig. 9 Variation of water pressures at point M2
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Table 3 Calculated and observed earth pressures
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Fig. 11 Vertical stress at end of construction

KU REE

[ 12 7K{L 740 m BYRO7K S B3R B 4R
Fig. 12 Hydraulic fracturing at water level of 740m

i kPa

B 13 KNBREEFNOAESH

Fig. 13 Distribution of water pressures when fracturing occurred
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