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Abstract

Geomembrane is a kind of impermeable material, which has been widely used in various seepage
prevention projects. Taking Hejiazhuang key dam in Pinglu county as an example, based on the
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analysis of the design principles of earth-rock dam and silt storage dam, this paper studies the silt
storage dam’s reconstruction by using geomembrane to prevent seepage and store water, and puts
forward three reconstruction schemes. Using ABAQUS software, the slope stability calculation
method of fluid-solid coupling is studied, the original dam body is verified under the condition of
checking flood level, and the reconstruction scheme is calculated and compared. The results show
that: (1) in the reconstruction scheme, the increase of horizontal blanket length has little impact
on the decrease of saturation line and the increase of safety factor. (2) the selected reconstruction
scheme is composite geomembrane inclined wall with 10 m long horizontal blanket. The safety
factor is calculated to be 1.438, which is 0.28 higher than that without geomembrane, and the
overall saturation line decreases significantly.
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Table 1. Soil characteristics of the dam at different regions

= 1 MEZ XA RS R

THRE RABE WA E Lk ] FESfR PP RS BIERE

R k) &N KN (o) (%) (kpa) (m/s)
15.5 18 19.6 25 24 12000 0.28 0.0000001
15.5 18 19.6 23 18.5 10000 0.23 0.0000001
= 19.8 30 23 20000 0.25 0.0000001
20 24 50000 0.35 0.0001
. 19.8 20000 0.25 0.00001
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Figure 1. Saturation line of the original dam based on fluid-structure
interaction theory

B 1. RO ERE SRR E

Figure 2. Saturation line of the original dam based on theoretical for-
mula
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Figure 3. The curve of reduction coefficient Fv, and horizontal dis-
placement U; of the original dam
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Figure 4. Saturation line of the dam (A1)

4. FR Al BHURRELE

35
5* 30
25
20
15
10
5

0
0 0.2 0.4 0.6 0.8

1.4303,
32.5621

140625,
0.733003

1 1.2 1.4 1.6
Fv,

Figure 5. The relationship between reduction coefficient Fv; and ho-

rizontal displacement U, (A1)
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Figure 6. Saturation line of the dam (A2)
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Figure 7. The relationship between reduction coefficient Fv; and ho-

rizontal displacement U, (A2)
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Figure 8. Saturation line of the dam (A3)
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Figure 9. The relationship between reduction coefficient Fv; and ho-
rizontal displacement U, (A3)
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Table 2. Comparison of the reconstruction schemes

=2 MEHREMEE

WS T P9 3 2 B U o (K TR 5 1) 2 42 B A
Al 15.154 1.430
A2 15.047 1.438
A3 14.913 1.452
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