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Permeability structure of the horizontally-stratified dam
foundation rock mass and its engineering significance
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(1. Yellow River Engineering Consulting Co. Ltd. (YREC), Zhengzhou, Henan 450003, China;
2. Key Laboratory of Water Management and Water Security for Yellow River Basin,
Ministry of Water Resources (under construction ), Zhengzhou, Henan 450003, China)

Abstract: Identifying the permeability structure of the dam foundation rock mass is important for the formulation
of seepage control schemes. For the horizontally-stratified red-bed rock mass of the Yellow River Guxian Dam
foundation, this paper adopted a "continuous, high-resolution" water pressure test data processing method to
analyze the relationships between rock mass permeability and elevation, lithology and shear zones, clarifiy the
permeability structure of the dam foundation rock mass, and propose seepage control advice. The results indicate
that the Guxian Dam foundation rock mass is characterized by a structural and random permeability behavior. The

structure shows that the permeability decreases with elevation. The randomness shows that the permeability
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randomly fluctuates due to lithology and shear zones. For the river-bed dam foundation rock mass, the bottom

elevation of the weathering and unloading zone is 450 m or so, and the 1Lu bottom boundary is at the elevation of

approximately 340 m. For the rock mass of the dam abutment, the 3Lu bottom boundary is located at the elevation

of 560 ~ 580 m. The section of 350 ~ 360 m elevation has a certain thickness of soft rock, a poor development of

shear structure, and a low permeability. It can be regarded as a confining layer and a potential target for the

optimization of seepage control schemes. In view of the universal applicability, the method proposed in this paper

can be used for reference in similar projects.

Keywords: rock mass permeability; lithology; shear zone; seepage control scheme; the Yellow River Guxian
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Fig.1 Geologic profile along the Yellow River Guxian gravity dam axis
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Fig. 2 Spatial distribution of borehole water pressure
tests at the dam site
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Fig.3 Probability plot of the Lugeon values at the dam site
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