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Fig. 1  Flow chart of the calculation program
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Fig. 2 Conceptual model of homogeneous crack network
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Fig. 3 Curve of variation of crack flow
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Fig. 4  Curves of crack flow and crack width
161
— 9 ~0.00005x
ul yf(gzooooz(e
ot =0. 996 4
H1of
it
W
6 -
4 -
2
0 . . . . -
0 10 20 30 40 50

H 1R /ka
Es5 #1MENESERTHHE

Fig. 5 Curve of crack permeability variation in first stage
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Fig. 6 Curve of crack width at different positions varying with

time
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Fig. 7  Curve of flow variation under different hydraulic gradients
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Fig. 8 Relationship between durations of stages I and II and

the head difference
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Fig. 9 Curves of width varying with time for different cracks
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Fig. 10 Curve of crack width varying with time for different media
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of variation of heterogeneous system varying with time
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Fig. 13 Seepage field distribution during the evolution of hetero-

geneous aquifer system
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Numerical simulation for the evolution of covered karst fissure system
between rivers

WU Yazun'?, CEN Lei', LIN Yun'*, QU Pengchong', WANG Zijie'
(1. Institute of Resource and Environment , Henan Polytechnic University , Jiaozuo , Henan 454000, China ;2. Collaborative Innovation Center of

Coalbed Methane and Shale Gas for Central Plains Economic Region , Jiaozuo , Henan 454000, China)

Abstract Initial media characteristics and boundary conditions of a karst system determine its evolution process.
The purpose of this study is to reveal the development of a concealed karst aquifer system under different boundary
conditions and medium characteristics. Based on groundwater seepage and carbonate dissolution theory, we con-
struct a karst fissure network dissolution propagation model of coupled fracture network seepage and carbonate dis-
solution, and conduct simulation on the evolution process of the concealed karst aquifer system between rivers.
The results show that the flow changes during the development of the karst system have three stages. The first
stage is a slow laminar flow with a flow rate increase of 2.2>X10 ° mL-(s-a) ', with a duration logarithmically re-
lated with the initial head difference. The second stage is a very fast turbulent with a flow rate increase of 5.5X 10
mL-(s-a) ', and the duration is linearly related with the initial head difference. Stage III is a fast turbulent with a
flow rate increase of 26 ml.-(s-a) ~'. The existence of dominant cracks accelerates the dissolution of karst fracture
network. The time for the heterogeneous system entering the extremely fast turbulence phase is 53% shorter than

that of the homogeneous system, and the dissolution rate of cracks is accelerated by 12.5%.

Key words concealed, crack network, hydraulic gradient, medium characteristics, numerical simulation
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