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Tab. 1 Statistical distribution of rock mass fracture parameters
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Fig.1 Sketch of rock bed scour Fig.2 Simulated fractures network
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Fig.3 General idea of loop tracing Fig.4 Idea of loop tracing in this paper
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Fig.5 A method for determining the basic node
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Fig.6  Formation of limited scour pool
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A rock block auto-searching and rock layer auto-tracing method
based on 2D fracture network simulation

LI Ai-hua, ZHU Jiang
( China University of Petroleum, Qingdao 266580 ,China)

Abstract: Rock bed scour downstream of high dams is mainly due to propagation of the fluctuating pressure within
rock mass fractures. The fractures network is the storage of groundwater, and its structure determines the
propagation law of the fluctuating pressure. In this paper, applying the Monte-Carlo simulation method, a simulated
network of rock fractures is obtained by compiling a Fortran program. The simulated network is equivalent to the
real rock fractures network in the aspect of statistics and has similar structure characteristics with the real network.
Meanwhile, the cells’ and nodes’ numbers are automatically added to the network. Based on the matrix theory, the
network is accurately represented by the joint matrix and the loop matrix. In order to reproduce the bed scour
process,, new methods of isolated block auto-searching and rock layer auto-tracing are proposed in the study. In this
paper, as an example, two groups of the rock mass fractures in the area of 10 mx10 m are simulated by the Monte-
Carlo simulation method. The figure of the fracture network is given and the results of rock layer auto-tracing at
different scour stages are given by the Monte-Carlo method. These analysis results have laid a solid foundation for

numerical simulation of riverbed scour process at the downstream of high dams.

Key words: fractures network ; Monte-Carlo simulation method ; rock block auto-searching; rock layer auto-tracing



