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Tab.1 Ground stress measurement results of hydro-fracturing in lower flat section of the pressure tunnel PSK01 and PSK02
MPa

L By M BRE /m P, P, P Py P, T Su Sy S,

PSKO1 1 8.6~9.2 11.58 9.58 6.08 0.08 0.08 2.00 8.58 6.08 12.97
2 12.0~12.6 7.62 6.32 4.12 0.12 0.12 1. 30 7.92 4.12 13.05
3 16.6~17.2 13. 66 7.66 6. 36 0. 16 0.16 6. 00 11. 26 6. 36 13.17
it 25.0~25.6 13.94 8.74 6. 74 0.24 0. 24 5. 20 11.24 6.74 13.38
) 30.5~31.1 / 8.59 5.79 0.29 0. 29 / 9.49 5.79 13.51
6 34.0~34.6 / 12.83 8.33 0. 33 0.33 / 12.83 8.33 13.60

PSKO02 1 13.0~13.6 9.83 7.43 5.13 0.13 0.13 2.40 7.83 5.13 12. 83
2 18.0~18.6 13.18 10. 18 7.68 0.18 0.18 3. 00 12.68 7.68 12.95
3 23.0~23.6 21.23 13.53 9.93 0.23 0.23 7.70 14.03 9.93 13.08
4 30.0~30.6 12.08 4. 74 5.74 0. 30 0.24 3. 20 11.24 6.74 13.25
B) 38.0~38.6 / 12.37 11.37 0. 37 0. 37 / 16. 37 10. 37 13.45
6 42.0~42.6 / 8. 41 4.91 0.41 0.41 / 5.91 4.91 13.55
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Fig.2 Monitoring drawings of *1 and * 2 tunnel
in upper flat section
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Fig. 3 Process curves of surrounding rock deformation
monitoring results of *1and 72 pressure tunnel
in lower flat section
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Design and Analysis of Pressure Tunnel Supporting with

High Head and Low Crustal Stress
CHEN Xiao-nian, XING Jian-ying, LV Xiao-long
(Yellow River Engineering Consulting Co. » Ltd. . Zhengzhou 450003, China)

Abstract: The safe and economic support of pressure tunnel under the condition of high head and low crustal stress

has always been a difficult design problem in water conservancy and hydropower projects. Based on the diversion and

power generation pressure tunnel of Coca Codo Sinclair hydropower station in Ecuador, the combined support type of steel

lining and reinforced concrete permeable lining was adopted within the framework of the Norwegian guidelines. The cou-

pling theoretical model of steel lining and reinforced concrete permeable lining considering the influence of crustal stress

was constructed to determine the starting point of steel lining. Based on the three-dimensional seepage field analysis, the

optimal grouting depth and pressure of reinforced concrete permeable lining of high-pressure tunnel were determined. The

analysis of monitoring data during operation shows that the selection of various indexes of the combined support of the

pressure tunnel is appropriate. This study effectively solves the problem of safe and economic support of high head and

low crustal stress tunnel, and ensures the safety and stability of pressure tunnel structure.

Key words: high head; low crustal stress; pressure tunnel; support theory; coupling model





