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Numerical simulation method for effect of cracks on seepage field

GAO Xiao, LI Zong-li, LI Yang

(College of Water Resources and Architectural Engineering  Northwest A& F University sYangling s Shaanxi 712100, China)

Abstract: [Objective] This study focused on numerical simulation method for the impact of cracks on
seepage field to support the research of variations in seepage field of rock or concrete caused by cracks.
[Method]) Based on the equivalent continuum model and equivalent flow principle, modified permeability
tensor method was proposed and the permeability tensor matrix of the modified element was derived. Then,
using finite element software,numerical model with a boundary crack or an inner crack was built. The seep-
age fields of established model were compared to models with real cracks and element size was modified to
analyze the effect of element size on this method. [Result] Compared with the exact solution,the error of
the seepage flux and the corresponding pore water pressure of the models with modified elements of 10
times of the crack width was less than 0. 5%. To meet the precision requirement in engineering, from the
view of seepage flux,fixed element size should be no more than 600 times of the crack width. From the view
of pore water pressure,fixed element size should be no more than 200 times of the crack width. [Conclu-
sion] The proposed method was reasonable and feasible. Considering both seepage flux and pore water
pressure,the proposed method can meet the engineering precision requirements when modified element size

was no more than 200 times of the crack width.
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Fig. 1 Equivalent principle of modified element
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Fig. 2 Modeling cases 1 and 2 with different crack locations (Unit: m)
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Table 1  Principal permeability coefficient of modified elements for N times of crack width and seepage flux
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