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Abstract

In order to ensure the safety of the dam body of the tailings reservoir, the seismic dynamic stability
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of the dam body of the tailings reservoir should be calculated. Before this, the static analysis of the
dam body should be carried out. Static analysis is the basis of dynamic response analysis, which
aims at determining the stress state of the Dam Body and Dam Foundation before an earthquake,
judging the deep stability and providing the basis for seismic dynamic response analysis and lique-
faction analysis. When calculating the initial stress state of the tailings dam, the Duncan E-v
model is used to calculate the stress and strain, especially the shear stress state under the static
state of the tailings dam. The main dam model at the end of design and expansion and the auxiliary
dam model at the end of expansion are selected for the finite element static analysis, the distribu-
tion and magnitude of the effective major principal stress and effective minor principal stress are
all in the normal range, all of them are compressive stress, and there is no tensile stress zone in the
dam body. Displacement of the tailings dam occurs primarily in the vertical direction and, overall,
constitutes a long-term settlement process. The maximum shear stress in the dam is mainly distrib-
uted at the initial dam bottom and the foundation rock of the reservoir bottom. Finally, it is con-
cluded that there is no deep sliding and large deformation area in the static state of the tailing res-
ervoir, and the dam body is statically stable.
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Table 1. Material parameter table for dam body static analysis
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Table 2. Initial mechanical index of dam materials
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Figure 1. Selected section position for static and dynamic stability calculation of tailing dam
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Figure 2. Model of 652 m elevation in the final design stage of tailing reservoir
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Figure 3. Model of main dam with 689 m elevation at the end of expansion of tailing reservoir
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Figure 4. Model of auxiliary dam with 689 m elevation at the end of tailing reservoir expansion
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Figure 5. Effective principal stress isoline at 652 m elevation at the end of original design
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Figure 6. Effective small principal stress isoline at 652 m elevation at the end of original design
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Figure 7. Horizontal displacement isoline of 652 m elevation at the end of original design
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Figure 8. 652 m elevation vertical displacement isoline in the end of original design
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Figure 9. Maximum shear stress isoline at 652 m elevation at the end of original design of tailing reservoir
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Figure 10. XY shear stress isoline at 652 m elevation at the end of original design of tailing reservoir
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Figure 11. Effective principal stress isoline of 689 m elevation main dam profile at the end of capacity expansion
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Figure 12. Effective small principal stress isoline of main dam section at 689 m elevation at the end of capacity

expansion
12. # =425 689 m ixm EYHE BB EN NFELE

DOI: 10.12677/me.2025.134088

778 i AR


https://doi.org/10.12677/me.2025.134088

Mrekse %

() fits

K 13 MIE 14 73 AR B PEy 2 24 30) 689 m Fpvm R HIK-F A0 f8 . | EAFE ARG, H 18R
ROE P2 A HEAR IS B S B A, LR oK 5 0 i K o 5 AR TS T E RIS A TR AT U5 Rl 4%

J90.25 m; i K 5T RE IR AL T HERINTR, B KALEE 1.04 m.

700

600 —

500 <

Elevation/m

400 | | | | |

0.0 0.6 0.8 1.0
Distance/m (x 1000)

Figure 13. Horizontal displacement isoline of main dam section at 689 m elevation at the end of capacity expansion
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Figure 14. Vertical displacement isoline of main dam section at 689 m elevation at the end of capacity expansion
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Figure 15. Maximum shear stress isoline of main dam section at 689 m elevation at the end of expansion
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Figure 16. XY shear stress isoline of main dam section at 689 m elevation at the end of capacity expansion
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Figure 17. Effective major principal stress isoline of auxiliary dam profile at 689m elevation at the end
of capacity expansion
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Figure 18. Effective small principal stress isoline of auxiliary dam profile at 689 m elevation at the end
of capacity expansion
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Figure 19. Horizontal displacement isoline of auxiliary dam section at 689 m elevation at the end of
capacity expansion
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Figure 20. Isogram of vertical displacement of auxiliary dam at 689 m elevation at the end of capacity
expansion
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Figure 21. Maximum shear stress isoline of auxiliary dam section at 689 m elevation at the end of

expansion
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Figure 22. XY shear stress isoline of auxiliary dam section at 689 m elevation at the end of capacity
expansion
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