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Fig.1 Theoretical flow problem and calibration results in a fractured-porous rock mass
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Fy 35° 75° 140 0.1~0.2  10.0~18. 0|Fe3-1 307° 53° 190 0.05~0.15 3.0~12.0
Fyi-1  312° 45° 80 0.1~0.4 18. 0~30. 0fFeni3-2 307° 53° 160 0.05~0.15 3.0~12.0
Fis-2  305° 45° 66 0.05~0.2 18.0~30.0|[Fsy -1 307° 53° 130 0.1~0.2 5.0~10.0
F3s-3  320° 45° 104 0.1~0.3 18. 0~30. 0Fu1.-2 307° 53° 80 0.1~0.2 5.0~10.0
| ) 35° 80° 120 0.3~0.5 12.0~20.0 {Fps-1  307° 53° >900 0.12~1.0 5.0~10.0

Fi, 300° 54° 130 0.15~0.8 12.0~20.0|Fus-1 307° 53° 180 0.01~0.35 8.0~15.0
Fies 359° 68° 170 0.1~0.2  15.0~25. 0}Fues 307° 53° >900 0.07~0.16 10.0~18.0
Fio 195° 63° 120 0.4~0.8  15.0~25.0[Fus 307° 53° 300 0.12~0.6 8.0~15.0
Fioo 0° 82° 70 0.2~0.3  10.0~20. 0||Fuss 307° 53° 300 0.2~0.3 12.0~20.0
Fona-1 307° 53° 150  0.15~0.4 2. 0~10. 0 |Fus 307° 53° 380 0.2~3.4 12.0~20.0
Fog-2 307° 53° 180  0.15~0.4  2.0~10.0 |Fues 307° 53° 250 0.15~0.35 8.0~15.0

Tab.2 Geometry of dominant fractures and their permeability range
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Fig.4 Ground water surface at the end of flood discharge, enlarged twice vertically
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Fig. 5 Hydraulic head contour map at the end of flood discharge along I -1 profile

6 4%

%
FXRBTHEEGETREANSREBERASFTRBEEH T RK=ZHBRBITE. X
MAEEREEEARSTRIMBAS, R T R REBR 2 K 1 MR &R R E R

PokER, XEARKARR EATBRITE AN BRERAT WEN R RERFHEEN R
BMURRAERFENRE, MALARAER-—MAEREANERERO T E.

2 X x|

1 ERE.Zh¥. ZABMNARNAERERRNBLBRUTR . KHKBSH ¥R, 1997,(2).123
~129
FREX. BHRRBEHNEITRBHRER . EAN¥STE¥HM,1993,2(1):20~35
Long C S, Gilmour P, Witherspoon P. A model for steady fluid flow in random three-dimensional
networks of disc-shaped fractures. Water Resour. Res., 1985,21(8):1105~1115

4 Ezzedine S, Marsily G E. Study of transient flow in hard fractured rocks with a discrete fracture
network model. Int. J. Rock Mech. Min. Sci. & Geomech. Abstr., 1993,30(7):1605~1609

5 Huyakorn P S, Lester B H, Faust C. Finite element techniques for modelling ground water flow
in fractured aquifers. Water Resour. Res., 1983, 19(4):1019~1035

6 Baecher G B, Lanney N A, Einstein H H. Statistical description of rock properties and sampling.
Proc. U.S.Symp. rock Mech. , 18th, 1977, 5C:1~8§

7T OEMEERE . SARUREREERERICGTETERIT . RIUKFE I A¥¥ER.1997,30()



328 X M Ok B B % B I 1998 £ 12 A

A coupled model for numerical analysis of ground water flow
in a fractured rock mass and its engineering application

Wang Hongtao Wang Enzhi Jin Yiying
(Tsinghua University, Beijing)
Abstract

An approach for the analysis of three dimensional ground water transient flow in a
fractured rock mass is presented. Flow in the dominant fracture system is described by a
distinct medium model, while flow in the network fracture system is described by a contin-
uous medium model, and the two models are coupled together by hydraulic head and flux.
It is assumed that the continuous medium occupies the entire studied domain, and the dis-
tinct medium is embedded into the continuous medium according to the spatial distribution
of the dominant fractures. The coupled model calculated one-by-one the fluid flow in the
dominant fractures which are functioned as the major water transport conduits, and it
avoids unnecessary calculating fluid flow in individual network fractures which are numer-
ous in number. In this way, the method can be applied to a large-sized calculation domain.
Theoretical calibration results show that the coupled model can better reveal the flow
properties of ground water in a fractured rock mass. Case study of the model in Wujiang
Goupitan hydropower project for the calibration of ground water flow in the carbonate rock
mass indicates that the method presented is practical and effective.

Key words :dominant fracture, network fracture, coupled seepage model, hydropower pro-

ject, flood discharge



