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A study of stochastic generation and connectivity of fracture

network in rock mass
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Abstract ; Based on statistic parameters of random distribution of fractures, a fracture network is generated by

application of the Monte Carlo simulation technology. In terms of undirected graph theory, the backbone

(conducting part) of fractures is obtained. Probability of fracture connectivity about the orientations of the

uniform distribution is compared to that of the normal distribution. The Monte Carlo Experiments based on a

two-dimensional fracture network model are used to validate the critical number of fractures, as well as the

critical fracture length derived from Balberg and others. The result shows that the backbone of fractures is

drawn quickly and easily with the undirected graph method. Under the same conditions of the fracture

features, the probability of fracture connectivity for orientation following a uniform distribution is 20% larger

than that of a normal distribution. When fracture connectivity probability is greater than 90% , the estimated

value from Balberg and others is in gaad agreement with the actual parameter value. The results in this work

provide a valuable analysis method for groundwater seepage calculation.

Key words;rock mass; Monte Carlo method; fracture network; connectivity; groundwater seepage
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