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Effect of Horizontal Drains on Upstream Slope Stability During
Rapid Drawdown Condition

S.M. Ali Zomorodian*, S.M. Abodollahzadeh
Department of Water Engineering, Shiraz University

Abstract

Embankments may become saturated by seepage flow during a long term high reservoir stage. If
subsequently the reservoir pool is drawn down faster than the pore water can escape, excess pore water pressures
and reduced stability will result. This is called drawdown which is quite common in upstream slopes of
embankment dams. The stability of slopes under drawdown conditions are usually analyzed considering two
limiting conditions, namely slow and rapid drawdown. In the slow drawdown situation the water level within the
slope is assumed to equalize the reservoir level at any time. In case of rapid drawdown, which represents the
most critical condition, it is assumed that the pore water pressure within the embankment continues to reflect the
original water level. The lag of the phreatic line depends on factors such as: permeability of soils, drawdown
rate, drawdown ratio and slope gradient. Rapid drawdown can cause a temporary increase in pore water pressure.
The increased seepage forces may lead to slope instability, causing the collapse of structure. This paper discusses
the effect of horizontal drains on upstream slope of earth fill dams during rapid drawdown using finite elements
and limit equilibrium methods. The change of pore water pressure, outpouring seepage flow and the factor of
safety are inspected.

Keywords: Earth fill dams, Rapid drawdown, Drain, Stability, Finite element method, Limit equilibrium
method.
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