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1. Introduction

In many cases, embankment dams are constructed on alluvial layers with high permeability and therefore
controlling the seepage at the foundation of dam and calculating the discharge of water are very important. If the
seepage at the foundation of embankment dams is not controlled, besides with wasting the water, in the long term
use, piping might occur at the foundation causing irreversible damages to the dam. Therefore, controlling the
seepage is necessary to restrict the amount of seepage, maintain the stability of the downstream backfill and prevent
the corrosion of small particles underneath the foundation.

In some reliable references and design codes, a general chart is proposed for controlling the seepage in the
foundation due to construction of clay trench [1, 2]

2. Methodology

Controlling the seepage at the foundation of embankment dams is of great importance. In order to reduce the
seepage, various approaches are available any of which can be selected based on the condition of the foundation.
The correlations recommended in the design codes for calculating the seepage, have been derived for critical
conditions and mostly provide conservative values. On the other hand, some effective parameters in seepage at the
foundation have not been taken into account in those correlations and thus sometimes the values obtained from them
differ a lot with the real values. In this paper, a simple correlation is proposed for calculating the reduction in
seepage at the foundation of embankment dams due to construction of combination of cut-off wall and clay blanket.
In order to derive these correlations, the results from hundreds numerical analyses performed by the Seep/W
program have been used.

The effect of physical and geometrical factors related to the clay blanket and trench such as the coefficient of
permeability, slope of trench, width of the bottom of trench, length and thickness of the blanket have also been
considered. Eventually, with regard to the effect of the mentioned factors, the results of numerical analyses have
been analyzed with the SPSS 18 software.

2. Results and discussion

Based on numerical analysis, following correlation is proposed for initial designs and also for situations where a
quick estimation of seepage reduction in the foundation due to construction of cut-off wall and blanket is required:

q=01- R)(W)K ¢h ()
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Fig. 1. Geometrical parameters for analysis

Where r is the percentage of seepage reduction in the foundation (%), h is the height of water in reservoir, K; is
the coefficient of permeability of the foundation in m/s, B is the width of the core in m, and Hs is the thickness of
dam foundation in m. A correlation for r is presented in the full paper.

r = -30.6+13(D/H; )+9.3Log(K; /Ky Kp)+ 337.3(t, D/H;2)-1102.1(ty B/ Lp?) o)

As shown in Fig. 1, K,, is the coefficient of permeability of the cut- off wall in m/s and B' is the width of the core
in m. The results obtained from the suggested correlation have been compared with those obtained from the software
analyses as well as internationally recommended formulas. This comparison reveals that in some cases, the values
obtained from the equations proposed in those references show a considerable difference with the results of
numerical modeling. In the same physical and geometric factors such as blanket and cut-off wall permeability, cut
off-wall thickness, blanket length and thickness is considered. However, the difference between the results of the
suggested formula in this study is shown to be very small with those of numerical analyses.

4. Conclusions

Comparing the results calculated from these correlations with those obtained from Seep/W software and reliable
references shows that the correlations suggested in this study provide an appropriate estimation of the seepage
reduction in the foundation with regard to the type of sealing system used. The results of these formulas are more
precise compared with the curves and correlations suggested in other references. Overall, the correlations suggested
in this paper are capable of predicting an acceptable estimation of reduction in seepage at the foundation and they
can be used for initial designs of sealing systems for embankment dams.
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