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Fig. 1

Engineering geological plan of the high pressure

bifurcated pipe of elevation 165 m
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Fig. 2 The relationship between stress value and hole
depth using hydraulic fracturing method in borehole
ZKPDOS and ZKPD09
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In-situ stress test results using borehole wall strain method in borehole ZKPD09
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Fig. 3 Computational model diagram
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Fig. 4 Contour map of principal stress distribution

in the model
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Tab.4 Comparison of measured and calculated
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Fig.5 Contour map of principal stress distribution along

the deeply buried section of the water conveyance route
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Stability Analysis of High-pressure Branch Pipes in

High-head Pumped Storage Power Station

FENG Kun-peng', LV Cheng-teng' , XIE Hai-feng',ZHOU Chao’,LIU Yuan-kun®
(1. Guangdong Hydropower Planning & Design Institute Co. , Ltd. , Guangzhou 510635, China;

2. Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources,
Changjiang River Scientific Research Institute, Wuhan 430010, China)

Abstract: The maximum water head endured by the floor of the high-pressure branch pipe at the Zhongdong Pumped
Storage Power Station in Huizhou, Guangdong. is approximately 800 m during operation. The stability of the surround-
ing rock under this high internal water pressure is critical to the station’s safe operation. To address this, in-situ stress
and high-pressure water injection tests were conducted. Combined with three-dimensional in-situ stress field inversion,
the stress field distribution, permeability characteristics, and hydraulic fracturing resistance of the high-pressure branch
pipe area were analyzed, and the layout of bifurcated pipe was optimized. The results indicate that the maximum principal
stress in the high-pressure branch pipe section ranges from 15.0 to 16. 6 MPa, and the minimum principal stress ranges
from 8.4 to 9.7 MPa. The rock permeability ranges from 0. 01 to 0. 19 Lu, indicating very low to low permeability. The
initial high-pressure branch pipe location meets the stability requirements against uplift and seepage. However, within a
7 m range of the branch pipe opening, the class [l rock mass segment is affected by faults and does not meet the engi-
neering requirements for hydraulic fracturing resistance. Based on a comprehensive analysis of the surrounding rock con-
ditions, uplift resistance, hydraulic fracturing resistance, and seepage resistance, the initial high-pressure branch pipe lo-
cation was shifted 10 m toward the powerhouse, which meets the stability requirements for uplift, hydraulic fracturing
resistance, and seepage resistance.

Key words: high-pressure bifurcated pipe; in-situ stress; high hydraulic pressure; stability; layout optimization





