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Seepage analysis of a dam foundation with deep

deposit composed of strong and weak permeable layers alternately

WU Meng-xi', YANG Lian-zhi', WANG Feng’
(1. Institute of Mechanics, CAS, Beijing 100190, China;
2. Hydro China Chengdu Engineering corporation, Chengdu 610072, China)

Abstract: Dam foundations with deep deposit composed of strong and weak permeable layers alternatively
are common in rivers in the south—west China. Cutoff wall is usually used to control the seepage of such a
foundation. The upstream and downstream truncated boundary positions and conditions are important factors
which affect the numerical simulation results of the seepage of the dam site. Research on the methodology
for determining the truncated boundary position and condition is of importance for application. A scale re-
duced element method is proposed to analysis the reasonable upstream and downstream boundary position.
Only one mesh is needed for the analysis of reasonable boundary positions and the seepage analysis. The
foundation of Ying-liang—bao dam consists of 5 layers of sand or gravel soils which are permeable strong
and weak alternatively with a total depth up to 126.5 m, the difference of the coefficient of permeability
reaches 3 orders of magnitude. The seepage field and the internal erosion risk of the preliminary design
scheme of Ying-liang—bao dam are analyzed. A reasonable distance of the upstream or downstream bound-
ary to the dam axis is up to 40 to 80 km. Although the ratio of the width of the valley to the difference
of the upstream and downstream water level is as high as 16 where usually a two dimensional flow will
take place, the partial loss of weak permeable layers in the foundation causes remarkable features of three
dimensional flow. The hydraulic gradient in soils adjacent to the concrete anti-seepage wall is several times
of the allowable values, the risk of internal erosion is still low in condition of an undamaged wall. The
character of the seepage gradient where the hydraulic gradient is greater than the allowable value and the
evolution of the internal erosion while it occurs should be further investigated for a seepage stability risk as-
sessment.

Key words: covering layers; cutoff wall; seepage; internal erosion
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