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Analysis of dangerous hydraulic conditions of hydraulic fill dam
and impervious wall under impact of tidal action

WANG Lujun' LI Rui' YE Yuanxin’
1. Shanghai Water Conservancy Engineering Design and Research Institute Shanghai 200061  China
2. Shanghai Qing Cao Sha Raw Water Engineering Co. Lid. Shanghai 201206 China

Abstract Based on the characteristics of the tidal estuarine hydraulic hill dam the dangerous hydraulic conditions of the
slope stability of an estuarine reservoir dam were studied. Stress deformation analysis of the flexible impervious wall after
impoundment of the reservoir was conducted using the non-linear finite element method according to the characteristics of
the construction techniques for the impervious wall. The effects of different materials deformation modulus and
settlement on stress deformation of the impervious wall were studied. The results show that the rapid drawdown of the
hydraulic fill dam in the tidal estuary would not occur when the tidal level declined rapidly the flexible impervious wall
was safe and feasible and flexible materials with higher strength and lower elastic module should be preferentially applied

in practical projects.
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Table 1 Seepage properties of typical materials
k/ em s7! n ©
613 0.392 0.360
4.8x10°2 0.394 0.180
2x 1073 0.450 0.090
2x107* 0.442 0.007
2.5%10°° 0.342 0.002
1
k/ pw k
1 k/ w k
ko kv Fig. 1 Relationship between k/ pv and k
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Fig. 2 Meshes of computation model of Qingcaosha hydraulic fill dam
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7.0m
2
Table 2 Calculation parameters of foundation soil
O/ g cm™> k/ m d! Esy rt/MPa m Vur Rinter

1.84 0.173 5.20 0.66 0.200 0.85

1.87 0.408 8.00 0.60 0.200 0.85

1.87 1.205 8.00 0.65 0.200 0.85

1.70 2.3%x 1074 2.50 0.90 0.200 0.75

1.75 2.3%x 1074 2.80 0.85 0.200 0.75

1.80 2.5%x1073 4.00 0.60 0.200 0.80

Psa™ ESO el m—— [T — Rin(m—
3
Table 3 Calculation parameters of dike and impervious wall
O/ g cm™3 k/ m d”! Esy oi/MPa m Vi Rinier

18.5 1.00 9.2 0.5 0.200 0.85

21.0 2.32%x1073 400 0.1 0.200 0.85

18.0 8.64x10°* 1800 0.7 0.200 0.85
=
2.2.1

3 3
3
Fig. 3 Horizontal displacement of impervious wall with
2.2.2 different deformation moduli
2 2
4

Fig. 4 Principal stress distribution of impervious wall for different materials
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Fig. 5 Stress level distribution of impervious wall for
different materials
6
6
Fig. 6 Effect of consolidation settlement on stress
level of impervious wall
3
a. 8.64 x 1072 m/d
8.64 x 107° m/d
b.
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