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A Case Study of Correlation between Inflows and
Geological Structures around Underground Caverns
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When caverns are excavated, it is very important to understand the distribution and charateristics of .
geological structures because the structures have an significant effect on grouting, rock reinforcement,
and groundwater flow, etc. The main water bearing fractures have an orientation of N50~60W and
these fractures are known as tension fractures. Their orientation coincides with a long elliptical axis of
pumping test, and they cross the tension fractures of N10~30E. They have typical fracture systems of
rhombic type in this area.
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' Fig. 1. Geological map of site area.
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Table 1. Comparison of caluculated and measured leakage at the excavation stage.

Tunnel Gallery Bench I Bench O Bench 1
N Remarks
o calculated |measured | calculated |measured | calculated |measured | calculated {measured
Cl 55 51.2 63 38.01 66 38.74 59 424
C2 51 307 55 23.34 62 35.28 59 26
C3 46 18.3 53 13.82 60 36.14 53 289
4 50 425 56 48.49 62 36.17 56 422
Ch 52 57.1 59 91.1 64 64.37 60 5.2
C6 51 46.1 4 4153 64 41.8 55 447
Total 305 2459 340 265.2 320 252.28 340 240.4
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Fig. 5. Relationship between calculated and measured leakage in the gallery.
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Table 2. Relsults of fracture frequency and inflows around cavern area.

Tunnel leakage tunnel leakage water per unit fracture frequency
No water length(m) tunnel length (ea/m) Remarks
" | (w/day) g ( £ /min/m)
c1 424 625 0.0471 0.054
C2 26 625 0.029 0.032
C3 289 641.449 0.031 0.041
C4 43.2 675 0.044 0.055
C5 56.2 649 0.06 0.059
C6 447 564 0.05 0.059
Total 0.044 0.06
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Fig. 12. Relationship between fracture system distribution ratio and water leakage of under-
ground cavern with the water curtain system.
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Fig. 13. Relationship between fracture distribution ratio and leakage at the cavern area without

water curtain system.

Table 3. Results of fracture frequency and inflows around the cavern area without water-curtain

system.
Tunnel leakage tunnel leakage per unit tunnel . f'ract.ures .
No water length(m) length distribution ratio remarks
) (m'/day) ( £ /min/m) (ea/m)
C1 22 186.125 0.082 0.09
C2 187 186.125 0.069 0.048
C3 76 186.125 0.018 0.0>4
4 180 266.125 0.048 0.053
(03] 216 266.125 0.056 0.056
6 86 175125 0.034 0.063
average 0.053 0.056
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. 15. Relationship between freshwater and sea water intrusion.
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