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Block element method for seepage analysis in three dimensional
random fracture network

YIN De-sheng, WANG Wei-ming, CHEN Sheng-hong
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Fractures in rock masses are randomly distributed; and the seepage in the rock masses mainly happens in these fractures.

The Monte Carlo method is adopted to generate the stochastic fracture network firstly. Then, on the base of the theory of directed

body, the automatic identification method for three dimensional network with random fractures is realized, including the concave and

multi-connected blocks. Next, based on the assumption that the intact rock is impervious and the water flows only along the fractures,

the block element method for seepage analysis of three dimensional network with random fractures is established. Finally, two

examples are studied to prove the precision and validity of this method.
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Table 1 Parameters of fractures
eSS e R ik
(% /m’) u/m n R ) ismC )
1 0.5 3.0 6 0 20
2 0.6 3.5 7 60 70
3 0.5 2.0 7 180 70
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Fig.1 Fracture network diagram
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Fig.2 The wire frame of 3D block system
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Fig.3 The block system diagram of example 1
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Fig.4 Hydraulic potential distribution of fracture in
example 1 (unit: m)
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Fig.5 Hydraulic potential distribution of fracture in
example 2 (unit: m)
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Fig.6 Hydraulic gradient vector at Z=2.5 m in example 2
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Fig.7 Hydraulic gradient vector at Y=2.5 m in example 2
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