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Effect of excess pore water pressure on stability of
slopes under drawdown condition
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Abstract; The PLAXIS program has the powerful function of seepage calculation. The PLAXIS program is adapted
to simulate the stability of a slope during the drawdown process of the water level, and effects of the drawdown rate
of water level and permeability coefficients of soil on the stability of slopes are analyzed. Results show that the
faster the drawdown rate of water level is, the smaller the permeability coefficients become and the more unstable

the slope is.
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Tab.1 Calculation results of the slope safety factor under seepage
7R
WA T
TCALBRIK T Sy fERK H=10 m YER7KSk H=20 m
ADINA 1.566 1.571 1.514
GEO-SLOPE(SLOPE/W F1 SEEP/W #i4) 1.579 1.579 1.543
PLAXIS 1.561 1.568 1.532
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Fig.2 Meshes of the finite element module and Fig.3 Calculation module of the slope seepage

seepage calculation module
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Tab.2 Safety factors of the slope with different drawdown rates of water level on the right boundary

BB Rk, =k,) FHIAFIKAL m A B FLBK R
/ (m-d") 40 35 30 25 20 B Z i/ ME/ kPa

1 2.42 1.91 1.59 1.39 1.28 1.23 1.36

2 2.42 1.90 1.58 1.35 1.23 1.20 1.36

4 2.42 1.87 1.53 1.34 1.20 1.15 1.36
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Fig.4 Situation of the phreatic and sliding surface of the slope with drawdown rate of 1 m/d
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Fig.5 Situation of the phreatic and sliding surface of the slope with drawdown rate of 4 m/d
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Fig. 6  Situation of the phreatic and sliding surface of the slope when the excess pore water

pressure dissipates to the minimum
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Tab.3 Safety factors considering and not considering the effect of the excess pore water pressure

R AL FHIFKAL m

Bk s 52 e 40 36 32 28 24 20
% & 2.42 1.91 1.59 1.39 1.28 1.23
s 2.42 2.08 1.77 1.52 1.45 1.37
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Tab.4  Safety factors of the slope with different permeability coefficients

BERR(k,=k,) HNFIKAL/ m NP eI VI

/ (m-d") 40 35 30 25 20 M i/ ME/ kPa
4x107? 2.42 1.83 1.49 1.31 1.23 1.36
4x107 2.42 1.78 1.43 1.21 1.16 1.36
4x107 2.42 1.76 1.42 1.18 1.12 1.36
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Fig.7 Situation of the phreatic and sliding surface of the slope
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