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Table 3 Hydraulic conductivity and flow in channels in Fig. 3 (boundary condition 1)

KB/ FREH/ Kt T %/ Kk HE/ WEQ/

F5 oY= 23 ek , A

m m?/sX 1076 m?/sX107¢ m m?/sX1076
1 2 4 8 & 0.8239 0.667 7 0.810 5 0.120 5 0.097 7
2 3 4 3% 0.747 8 0.756 2 1.011 2 0.120 5 0.121 8
3 4 5 34 2.475 2 0.756 2 0.3055 0.718 4 0.2195
4 5 6 94 1.919 1 1.252 3 0.652 6 0.336 3 0.219 5
5 6 7 94 2.743 5 1.252 3 0.456 5 0.364 2 0.166 3
6 6 8 6 £ 2.063 8 0.274 4 0.133 0 0. 400 4 0.053 3
7 7 9 74 0.643 2 1.328 5 2.065 4 0.080 4 0.166 1

8 8 17 6 £2 0.785 7 0.274 4 0.349 3 —0.030 3 —0.010 6
9 8 9 104 1.865 1 2.690 9 1.442 8 0.044 2 0.063 8

10 9 18 78 1.052 6 1.328 5 1.262 2 —0.003 8 —0.004 8
11 9 10 104 1.968 2 2.690 9 1.367 2 0.171 8 0.234 9
12 1 12 2 & 4.404 8 2.056 6 0.466 9 1.139 0 0.531 8

13 11 12 11 & 3.520 8 0.391 8 0.111 3 —0.2250 —0.0250
14 12 15 28 1.158 2 2,056 6 1.775 7 0,259 8 0.461 3
15 12 13 114 2.908 2 0.391 8 0.134 7 0.337 8 0.045 5
16 11 14 14 2.224 2 0.9917 0.445 9 0.056 2 0.025 1
17 13 16 5 £ 0.262 7 0.411 4 1.566 2 0.029 1 0.045 6
18 14 24 14 3.760 1 0.9917 0.263 8 0.278 5 0.073 5

19 14 15 12 2& 2.857 7 6.472 9 2.2651 ~—0.021 4 —0.048 5
20 15 19 2% 1.360 6 2.056 6 1.511 6 0.075 6 0.114 3
21 15 16 12 & 2.322 3 6.472 9 2.787 3 0.107 1 0.298 5
22 16 20 54 0.791 7 0.411 4 0.5196 0.073 1 0.038 0
23 16 17 12 28 0.833 5 6.472 9 7.765 6 0.039 4 0,306 0
24 17 21 6 £& 0.613 7 0.274 4 0.447 2 0.056 6 0.025 3
25 17 18 12 £ 1.694 0 6.472 9 3.8212 0,070 7 0.270 2
26 18 22 74 0.224 6 1.328 5 5.915 4 0.044 9 0. 265 6
27 19 20 13 £ 1.964 7 2.148 9 1.093 8 0.104 6 0.114 4
28 20 27 52 1.644 7 0.411 4 0.250 1 0.375 5 0.093 9
29 20 21 13 £ 0.842 8 2,148 9 2.549 7 0.0229 0.058 4
30 21 22 134 1.515 5 2.148 9 1.417 9 0.059 0 0.083 7
31 22 23 13 £k 2.088 1 2.148 9 1.029 1 0.339 1 0.349 0
32 24 25 14 2 3.534 6 0.943 0 0. 266 8 0.275 3 0.073 5
33 25 26 14 £ 0.177 3 0.943 0 5.318 8 0.002 0 0.010 6
34 25 29 15 & 0.267 3 2,939 5 10.99 9 0. 005 6 0.061 6
35 26 29 448 0.170 2 2.3823 13.99 4 0.003 6 0.050 4

36 26 27 14 & 0.516 7 0. 943 1.824 9 —0.021 5 —0.039 2
37 27 30 58 0.618 9 0.411 4 0. 664 7 0.039 8 0.026 5
38 27 28 14 £ 1.518 3 0.943 0 0.621 1 0.0455 0.028 3
39 29 31 4 28 0.927 9 2.382 3 2.567 5 0.020 4 0,052 4
40 29 30 15 % 0.714 5 2.9395 4.114 4 0.014 7 0.060 5
41 30 32 54 0.223 1 0.411 4 1.844 2 0.0057 0.0105
42 30 33 15 £ 0.218 2 2.9395 13.47 3 0.005 7 0.076 8
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Table 5 Head difference and flow in channels in Fig. 3 (boundary conditions 2)

o s e gEiK/ KhESR/ Ik % B%/ wEQ /

m m?/sX 1078 m m3/sX107°¢
1 2 4 0.823 9 0.8105 0.100 9 0.081 8
2 3 4 0.747 8 1.011 2 0.100 9 0.102 0
3 4 5 2.475 2 0.3055 0.6019 0.183 9
4 5 6 1.9191 0.652 6 0.281 8 0.183 9
5 6 7 2.743 5 0.456 5 0.300 1 0.137 0
6 6 8 2.063 8 0.133 0 0.3525 0.046 9
7 7 9 0.643 2 2.065 4 0.066 4 0.137 1
8 8 17 0.785 7 0.349 3 0.076 3 0.026 7
9 8 9 1.865 1 1.442 8 0.014 0 0.020 2
10 9 18 1.052 6 1.262 2 0.124 5 0.157 1
11 9 10 1.968 2 1.367 2 0.000 0 0.000 0
12 1 12 4.404 8 0.466 9 1.052 0 0.491 2

13 11 12 3.520 8 0.111 3 —0.214 2 —0.023 8
14 12 15 1.158 2 1.775 7 0.240 2 0.426 5
15 12 13 2.908 2 0.134 7 0.303 8 0.040 9
16 11 14 2.224 2 0.445 9 0.053 5 0,023 9
17 13 16 0.262 7 1.566 2 0.026 2 0.041 0
18 14 24 3.760 1 0.263 8 0.326 3 0.086 1

19 14 15 2.857 7 2.2651 —0.027 5 —0.062 3
20 15 19 1.360 6 1.511 6 0.075 4 0.114 0
21 15 16 2.322 3 2.787 3 0.089 8 0.250 3
22 16 20 0.791 7 0.519 6 0.089 8 0.046 7
23 16 17 0.8335 7.765 6 0.031 4 0.243 8
24 17 21 0.6137 0,447 2 0.075 1 0.033 6
25 17 18 1.694 0 3.8212 0.062 2 0.237 7
26 18 22 0.224 6 5.915 4 0.066 7 0.394 6
27 19 20 1.964 7 1.093 8 0.104 2 0.114 0
28 20 27 1.644 7 0.250 1 0.471 7 0.118 0
29 20 21 0.842 8 2.549 7 0.016 7 0.042 6
30 21 22 1.515 5 1.417 9 0.053 8 0.076 3
31 22 23 2.088 1 1.029 1 0.457 7 0.471 0
32 24 25 3.534 6 0.266 8 0.322 7 0.086 1
33 25 26 0.177 3 5.318 8 0.002 2 0.0117
34 25 29 0.267 3 10.99 9 0.006 7 0.073 7
35 26 29 0,170 2 13.99 4 0.004 5 0.063 0

36 26 27 0.516 7 1.824 9 —0.027 4 —0.0500
37 27 30 0.618 9 0.664 7 0.049 6 0.0330
38 27 28 1.518 3 0.621 1 0.056 5 0.035 1
39 29 31 0.927 9 2.567 5 0.024 6 0.063 2
40 29 30 0.714 5 4.114 4 0.017 7 0.072 8
41 30 32 0.2231 1.844 2 0.006 9 0.012 7
42 30 33 0.218 2 13.47 3 0.006 9 0.093 0
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Computation of fracture water flow based on discrete fracture network model

WANG Jin-li"**, CHEN Xi'?*, ZHANG Zhi-cai"* , KANG Jian-rong®, GAO Man'?

(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering « Hohai University , Nanjing,Jiangsu 210098, China;

2. College of Hydrology and Water Resources , Hohai University, Nanjing, Jiangsu 210098, China;

3. School o f Geography, Survey and Planning , Jiangsu Normal University « Xuzhou, Jiangsu 221116, China)

Discrete fracture network (DFN) model is one of the most effective means to study the flow path

and groundwater flow in a fractured rock aquifer. Based on statistical distributions of geometrical and hy-

draulic parameters of fractures, two-dimensional discrete fracture network is realized through using Monte

Carlo stochastic simulation technology. Fracture network connectivity is determined based on adjacency ma-

trix of undirected graph and backbone or distinct preferential flow path is preserved using recursive algo-

rithm. Flow model of DFN is built using numerical-analytical method on the basis of cubic law and seepage

continuity equation; and this model is used to solve fluid flow under different boundary conditions. The re-

sults show that this method can simulate the total {lux into the regional domain in the direction of hydraulic

gradient, head at internal nodes and flow in channels as well as variation of flow direction at internal nodes.

It provides a practical and feasible method for flow estimation of regional karst fissure water.
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fractured media, discrete fracture network model, connectivity, fracture water, seepage
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