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Abstract

Under the seismic action of tailings reservoir, elevation of the seepage line of the dam body, lique-
faction of the tailings, displacement and deformation of the dam may occur, and finally, the dam will
become unstable or even break. In order to ensure the safe and stable operation of the tailings dam
under the action of seismic dynamic, it is necessary to carry out the seismic dynamic stability anal-
ysis of the tailings dam. In this paper, based on the establishment of the numerical model of the
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tailing pond, the representative sections selected by the finite element method are used to carry out
the simulation calculation of the seismic dynamics of the tailing pond, according to the results of the
calculations, to judge whether the safety and stability parameter index is in the controllable range.
It is concluded that the main dam of the tailing reservoir can still meet the requirements of equiva-
lent safety beach length and super-high safety under the action of seismic in the process of experi-
encing seismic when the end of the heightening and expansion period of the tailings reservoir is
reached, there is no obvious piece of liquefied area, the location and displacement of permanent
deformation of the dam body are in the safe range, and the seismic stability factor of safety of the
tailings reservoir can meet the requirements of the engineering for the anti-slide stability of the dam
body.
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Figure 1. Profile location map selected for the calculation of the total plane and stability of the tailings reservoir
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Figure 2. TAR_TARZANA seismic wave time history curve
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Figure 3. Qian’an wave time history curve
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Figure 4. Artificial fitting seismic wave time history curve
4. NIHIE R zthek
23. BV EMRSH
AT EEA R ZHUN G 1 iR
Table 1. Stability calculation parameter table
=1 BREMITESHE
RIRESE I R W EESE AR
H LRSS A LEAFR y Psat FrEE FrUEE
(KN/m3) (KN/m?) C (kPa) @D ()
o) WEIA. A 22.00 22.50 1.0 36.0
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@: MEEYA. #A 21.50 22.00 0.5 35.0

7J(J:: 3.0 7J(J:: 30.0
@ b 19.30 21.60

7J(F: 1.0 7J(F: 28.0

KE: 4.5 K E: 33.0
@» b 19.80 21.20

KTF: 2.5 KTF: 31.0

KE: 5.0 KE: 28.0
@ B 19.50 21.50

KF: 2.0 KF: 26.0

KE: 6.0 KE: 31.0
®» Wi 20.00 21.20

7J<T: 3.0 7J<T: 29.0
@ E=Y it 20.00 20.10 19.0 12.0
® MR TCENRELR) 19.50 19.80 26.0 18.0
®» MECEVRESRR) 19.00 19.50 12.0 20.0
® HFHABCENARELE) 19.30 19.60 1.0 33.0
@ o R AL B (G 22.30 22.30 60.0 35.0
@2 R RAAE R A (B ) 24.20 24.20 400.0 37.0
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Table 2. Dynamic strength parameter table
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g/em’ Kc kPa 553 kPa B kPa B
1.0 0 10.0 0 9.8 0 9.6
R 1.68 1.5 0 20.3 0 19.7 0 19.4
2.0 0 26.6 0 26.3 0 26.0
1.0 2 9.0 2 8.9 2 8.8
P2y iR g 1.65 1.5 2 17.8 2 17.6 2 17.4
2.0 2 25.5 2 25.2 2 25.0
1.0 4 9.4 4 9.2 4 9.0
R iE L 1.54 1.5 4 13.4 4 13.2 4 13.0
2.0 4 19.4 4 19.2 4 19.0
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Table 3. Maximum modulus data table
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o, Emw a
» g/cm’ kPa MPa MPa
100 0.0049 204 68
1.0 150 0.0040 251 84
200 0.0027 373 124
- 100 0.0036 276 92
&
;{ﬂ: 1.68 1.5 150 0.0028 355 118
b
200 0.0026 384 128
100 0.0031 324 108
2.0 150 0.0027 376 125
200 0.0024 416 139
100 0.0055 183 61
1.0 150 0.0042 236 79
200 0.0037 271 90
- 100 0.0050 200 67
&
?}l‘ 1.65 1.5 150 0.0036 276 92
b
200 0.0034 298 99
100 0.0044 227 76
2.0 150 0.0038 265 88
200 0.0028 360 120
100 0.0052 192 64
1.0 150 0.0044 228 76
200 0.0038 263 88
g'ﬁ 100 0.0053 190 63
il
g’é 1.54 15 150 0.0041 242 81
By
+ 200 0.0035 288 96
100 0.0046 217 72
2.0 150 0.0040 251 84
200 0.0032 313 104
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Figure 5. Effective major principal stress distribution of the main dam section at the end of the TAR wave expansion
period

[ 5. TAR JREERE RAMEMBIBERNRER N5

200
600

B (m) i
700 — 2200
2600
3000
600 — 3400
500 [— : :
/ 2800 —————— — |
400 W ‘
0.0 0.2 0.4 086 0.8 1.0 12 1.4 16

EE%‘ (m X 1000)

Figure 6. Effective major principal stress distribution of the main dam section at the end of Qian’an wave expansion period
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Figure 7. Effective major principal stress distribution of main dam section at the end of artificial wave expansion period
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Figure 8. Peak dynamic shear stress distribution of the main dam section at the end of the TAR wave expansion period
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Figure 9. Peak dynamic shear stress distribution of the main dam section at the end of Qian’an wave expansion period
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Figure 10. Peak dynamic shear stress distribution of the main dam section at the end of artificial wave expansion period
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Figure 11. Horizontal displacement distribution of the main dam section at the end of the TAR wave expansion period
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Figure 12. Horizontal displacement distribution of the main dam section at the end of Qian’an wave expansion period
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Figure 13. Horizontal displacement distribution of the main dam section at the end of the artificial wave expansion period
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Figure 14. Acceleration response curve of TAR wave accumulation dam crest at the end of expansion period
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Figure 15. Acceleration response curve of Qian’an wave accumulation dam crest at the end of expansion period

B 15. 47 A EHNT RIS HEFRUTNE B & Ry ph 2k

e

0.08
0.
2
5 0. 04
=
3] 0.02
@
Q
: 0
2
5 -0. 02
2
-0.
-0.06
-0.08

Tine (sec)

Figure 16. Acceleration response curve of artificial wave accumulation dam crest at the end of expansion period
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Figure 17. Liquefaction zone of main dam section under the action of TAR wave at the end of tailings reservoir expansion period
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Figure 18. Liquefaction zone of the main dam section under the action of Qian’an wave at the end of tailings reservoir expan-
sion period
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Figure 19. Liquefaction zone of main dam section under the action of artificial wave at the end of tailings reservoir expansion
period
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Figure 20. Horizontal permanent deformation cloud diagram under the action of TAR wave at the end of tailings reservoir ex-
pansion period
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Figure 21. Vertical permanent deformation cloud diagram under the action of TAR wave at the end of tailings reservoir expan-
sion period
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Figure 22. Horizontal permanent deformation cloud diagram under the action of Qian’an wave at the end of tailings reservoir
expansion period
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Figure 23. Safety factor curve of TAR wave dynamic time history method of main dam section at the end of expansion period
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Figure 24. Safety factor curve of Qian’an wave dynamic time history method of main dam section at the end of expansion period
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Figure 25. Safety factor curve of artificial wave dynamic time history method of main dam section at the end of expansion period
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Figure 26. Safety factor curve of Quasi-static simplified Bishop method of main dam section at the end of expansion period
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