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Numerical simulation of groundwater seepage
effect in complicated cavern groups

. 1 . 2 . 2
SUN Ai-hua’, ZHANG Qiang-yong~, ZHU Wei-shen
(1. Shool of Civil Engineering, Shandong Jianzhu University, Jinan 250101, China;

2. Research Center of Geotechnical and Structure Engineering, Shandong University, Jinan 250061, China)

Abstract: The authors use FLAC® to carry out simulation analysis in underground power house of Ertan Project. FLAC® is a three

dimensional explicit finite-difference program. The authors consider the seepage factor which influence the stability of wall rocks and

do lots of numerical simulation analysis with approximate three dimension. Systematical analysis of displacements of key points of

side wall and systematical analysis of the plastic zone of the main cavern are carried out. The authors draw some disciplinarian

conclusions from the systematical analysis. These conclusions will provide some useful reference for the study of large-scale

underground cavern groups.
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Table1 Mechanical parameters of the joints
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Fig.1 The layout of joints of Fig.2 The key points the
cavern of ertan project main cavern
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Table 2 Mechanical parameters for computation
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Table 3 The comparison of displacements with different seepage parameters

S s 2 5 fi#% 1 /mm fii#% 2 /mm 34 o et /% el MERE A 1 /mm 2 /mm  HI00EEE %
1.0 158 21.6 36.7 1.0 15.5 214 38.1
1.5 21.5 26.2 21.9 1.5 20.9 257 23.0
: 2.0 278 31.6 13.7 > 2.0 27.0 30.7 13.7
2.5 357 39.1 9.5 2.5 349 382 9.5
1.0 18.1 242 337 1.0 15.8 20.9 323
5 1.5 252 30.1 19.4 4 1.5 21.9 259 18.3
2.0 32.6 36.4 11.7 2.0 28.6 31.6 10.5
2.5 415 449 8.2 2.5 36.2 389 7.5
1.0 4.5 6.4 422 1.0 16.0 21.0 31.3
3 1.5 34 5.1 50.0 6 1.5 158 19.7 247
2.0 2.5 39 56.0 2.0 15.8 19.2 21.5
2.5 1.7 3.0 76.5 2.5 17.5 20.6 17.7

T B 200 m, 7E e =0.2(k =1.0X10° /s, k=1.0X10" m/s)I4HFF, & BUE RS EHK IR R HL, JUPRrfs 1 3R BLA 1R % e i
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Table 4 The comparison of displacements with different void ratio parameters

sy MR fi#% 1 /mm fii#% 2 /mm 34 ot /% el MERS %1 /mm A2 /mm  HI00EEE%
1.0 13.6 158 16.2 1.0 132 15.5 17.4
1.5 19.4 21.5 10.8 1.5 18.7 20.9 11.2
: 2.0 26.4 278 53 > 2.0 25.5 27.0 59
2.5 343 357 4.1 2.5 334 349 4.5
1.0 15.6 18.1 16.0 1.0 13.7 15.8 15.3
5 1.5 23.0 252 9.6 4 1.5 20.0 21.9 9.5
2.0 309 32.6 55 2.0 27.1 28.6 55
2.5 39.6 415 4.8 2.5 34.6 36.2 4.6
1.0 43 4.5 4.7 1.0 122 16.0 322
3 1.5 32 34 6.3 6 1.5 11.8 15.8 339
2.0 2.3 2.5 8.0 2.0 12.9 158 22.5
2.5 1.4 1.7 21.4 2.5 15.0 17.5 16.7
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