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Evaluation of the Permeability of Rock Masses around the Equalized
Room with Atmeoseal at Ziyili Hydropower Station, Sichuan Province
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Abstract: Ziyili Hydropower Station in Sichuan Province uses an equalized room fitted with atmoseal, which needs a more
precise investigation on the permeability of rock masses around the power house. This paper proposes an effective method
that systematically characterizes the permeability of rock masses, from qualitative analyses to quantitative analyses. Based on
a study of basic geology and hydrogeology conditions, we measured the geometric parameters of fractures (such as orienta-
tion, aperture, trace length, space and fracture frequency) and obtained their characteristic statistical values. We then calcu-
lated the main value and comprehensive value of the permeability tensor using permeability tensor theory, and finally divided
the rock masses around the power house into a few permeability subareas. The general permeability of the rock masses
around the power house varies with depth and the local permeability varies alternately between the higher and the lower due
to the effect of the contact strip. The permeability can be divided into three grades. The permeability of rock masses near the
surface is higher (2X10° m/d—»n>X10"" m/d) and permeability of rock masses around the equalized room with atmoseal is
moderate to lower (X102 m/d—7nX10"* m/d).
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Fig. 1 Comprehensive hydrogeology sketch of power-
’ ’ ’ house site area in Ziyili Hydropower Station
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Table 1 Groups of fracture orientation in adits at power-house site area
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SW215~250°/70~85°
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Table 2 Statistics of line fracture frequency and surface

fracture frequency in adits m
; - ; K., =/K KK, .
hi /2 % /s /i % e
<0.5 12.5 25.0 <1 18 36.7 Km ’
0.5~1 12 49.0 1~2 13 63.3 ’
1~1.5 9.5 68.0 2~3 8 79. 6 , (Kl) (Kg)
1.5~2 6 80.0 3~4 2 83.7
2~2.5 2.5 85.0 4~35 2 87.8
2.5~3 2 89.0 5~6 2 91. 8 3.2
3~3.5 1.5 92.0 6~7 0 91.8 ,
3.5~4 0.5 93.0 7~8 1 93.9
4~4.5 1.5 96.0 8~9 1 95.9 ’ ’
=>4.5 2 100. 0 =>9 2 100. 0 ’ ’
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Table 3 Statistics of average value and higher value of permeability tensor of fractured rock in adits at power-house site area
Ki K1 max K> K2 .max Ks K3 max Kin.ave K\ /K.
(m) (m/d) (m/d) (m/d) (m/d) (m/d) (m/d) (m/d) P
PD4—80 65.5 0. 860 3.517 0. 790 3.442 0.079 0. 090 0. 860 10.9
PD4—160 140. 5 1. 321 2. 646 1. 211 1. 566 0.118 1. 096 1. 321 11.2
PD4—210 200. 5 0. 309 0. 817 0. 267 0. 767 0. 042 0. 050 0. 309 7.4
PD5—74.5 91.0 0. 150 4. 341 0.134 4.270 0. 076 0. 135 0. 150 2.0
PD5—230 226.0 0. 090 0. 090 0.072 0.072 0.019 0. 020 0. 050 4.7
PD5—220+150 333.0 0.013 0. 020 0.010 0.016 0. 003 0. 005 0.013 4.0
PD6—102. 6 82.0 0.123 28. 883 0.111 28. 530 0.013 0. 355 0. 056 9.6
PD7—95 96. 0 0. 001 0. 002 0. 001 0. 002 0. 000 0. 000 0. 001 13.0
PD7—220 205.0 0. 028 0. 101 0. 026 0. 095 0. 003 0.011 0. 028 11.0
PD7—360 339.0 0. 057 0. 089 0. 056 0.075 0. 002 0.019 0. 057 38.1
PD7T— 2 422.0 0. 020 0.022 0. 019 0. 020 0. 001 0. 004 0. 008 16.0
4
Table 4 Permeability zoning explanation of fractured rocks at power-house site area
K (m/d) K, (m/d) (m)
- N . , , 0.9 m,
1 1~0. 05 2~0.1 - 0,68 o 60~180
. . s s 1. 0 m,
Il 0. 1~0. 008 0.5~0.01 1.75  /m, 1~0. 05 mm, 0. 57 mm. — , 80~250
N . s s 0.7 m,
Il 0.1~0.0005 0.05~0.001 2.0 /m, 0. 35~0. 03 mm. s - ., PD7 200~400
I <0. 001 0. 005~0. 000 1 , s =400
1. ;1. s 1. IV,
K, K, 3 ( (Han et al., 2003; , 2004)
): 10 50%, 5). ~
10~100 38%, 100 12%.
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Table 5 Comparison of permeability zoning and other indexes zoning of fractured rock at power-
house site area
(m) Ko (/) (C) K (m/d)
1 60~180 1~0. 05 H.S—C 7~8
11 80~250 0. 1~0. 008 H.S—C H-—C 8~10
I 200~400 0. 1~0. 000 5 H—C 9~11 0. 1~0. 001
NV =400 <20. 001 H—C 10~12 0. 04~0. 001
nX107' m/d; y sciences ,27(1) :90—96 (in Chinese with English abstract).
nX1072 m/d~nX107% m/d; Wu, Y. Q ,Zhang,Z. Y. ,1995. An introduction to rock mass
, nX107% m/d; hydraulics. Southwest Jiaotong University Press,
- Chengdu (in Chinese).
Yuan,S. G. ,Wang,Z. ,1998. Source and analysis of biases in
joint surveys. Journal of Baotou University of Iron
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