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HYDROMECHANICAL COUPLED MODEL OF JOINTED ROCK MASS
AND ITS APPLICATION TO PRESSURE TUNNELS

CHEN Weizhong', YANG Jianping®, YANG Jialing", QIU Xiangbo®, CAO Cuichen’
(1. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China;
2. Shanxi Wanjiazhai Yellow River Diversion Project Corporation, Taiyuan, Shanxi 030012, China)

Abstract: Water flow in fractured rock mass is commonly cared about in most rock engineering cases. Based on
3D FEM numerical analysis, seepage characteristics in rock and concrete lining of outlet bifurcation in Shanxi
Yellow River Diversion Project under high inner water pressure are obtained. Furthermore, via field measurements
of pore water pressure by osmotic pressure gauge in concrete lining and displacements in surrounding rocks by
multi-point extensometers, it can be concluded that the variation law of water pressures in concrete from field
measurements are quite similar with those from numerical results. The research results show that the reinforced
concrete lining should be adopted in the case of elastic modulus of rock mass less than that of concrete, even when
the hydraulic jacking pressure of rock mass is greater than the inner water pressure. The conclusions from the
research work can be adopted in other similar tunnel engineering.
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Fig.1 Three-dimensional finite elements meshes of the first
stage underground pumping station on the main route
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Fig.2 Meshes of profile for section of the first stage underground pumping station on the main route
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Table 1 Physico-mechanical parameters of rock and concrete
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Fig.3 Field monitoring of outlet bifurcation in the first stage underground pumping station on the main route(unit: cm)
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Fig.4 Pore water pressure of section A; - A; of outlet bifurcation in the first stage of underground pumping station on the main route
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Fig.5 Displacements of concrete lining of outlet bifurcation in the first stage of underground pumping station on the main route
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Table 2 Pore water pressure at different locations for rock and outlet bifurcation linings kPa
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Table 3 Comparison of pore water pressures of numerical results with those of field measurements in section A; - A;of outlet

bifurcation linings

fir s 5 R i /kPa
- P307 52 187
B
P302 0 0
; P307 168 175
B
P302 95 175
. P307 198 137
B
P302 106 135

[ModsDisplasement _2
047

041778
036665
" 0.31333
026111
0.20889
015666
010444
0062218

K6 /KGR HARu A EE AL - AR TEAL
B (B4 mm)

Fig.6 Displacements of rock mass in section A; - A; of outlet
bifurcation caused by inner water pressure in the first
stage of underground pumping station on the main
route(unit: mm)
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Fig.9 Water head in section A; - A; during operation in the first stage underground pumping station(unit: m)
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