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Abstract

The design of grouting curtain in seepage control measures of the dam foundation of the actual project
not only meets the safety, but also meets the economic problems. In this paper, based on the combination
of particle swarm optimization and finite element method, the average depth and equivalent thickness of
impervious curtain under the constraint condition were calculated for concrete face rock fill dam on
deep overburden. Firstly, the seepage field of the dam foundation in the 2D model was analyzed, and the
permeability of the dam foundation is relatively high when it has no curtain, and it is easy to produce
osmotic rupture. It is therefore necessary to perform grouting in the bedrock to reduce dam foundation
seepage. The particle swarm optimization (PSO) is feasible and applicable in the optimization of curtain
structures. It is concluded that as the number of iterations increases, the particles are close to the optim-
al solution, and the objective function (engineering cost) is gradually reduced and tends to be gentle as
the number of iterations increases. The research results can be used to provide reference for the struc-
tural design of curtain grouting in engineering.
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Figure 1. Algorithm flowchart
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Table 1. Seepage calculation parameter table

*® 1L BRUESRE

A=2 MR R B ZH(mls)
1 TR 5.0x10°°
2 BEX 1.5x10™
3 X 1.0x10°
4 FHEAIX 32x10°
5 A X 32x107
6 TR JE 7 75 /2 R 1.7x10™
7 RIS 5 A 1.7x10™*
8 TR IR 35 2 TG 1.4x10™
9 Biis s 1.0x1078
10 By 5 M 1.0x 108
11 Ry 1.0x10°°

Figure 2. 2D model
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Figure 3. Material partition model
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Figure 4. Total head line diagram without curtain
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Figure 5. Equal head line diagram without curtain
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Figure 6. Flow velocity distribution of dam body
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Figure 7. Total head line diagram with curtain
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Figure 8. Equal head line diagram with curtain
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Figure 9. Initialize the particle swatch
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Table 2. Optimal curtain parameters

F 2 RIMHERSH

MEREIRIE H ()  WERREEET (m)  WUHZHE Q(m¥s)  WERRMIKODMEME ] MUEERVRSME[Q] (mYs)  MEREARVEAK I
35.35 3.24 1.4818E-2 351 1.50E-2 4
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