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Stacking slope stability analysis and optimization of slope shape’ s
parameters for united tailing pond-waste dump heaping

ZHU Yuanle'? ,TANG Shaohui'?,SU Wei'”’
(1. Changsha Institute of Mining Research Co. , Lid,Changsha, Hunan 410012, China;
2. State Key Laboratory of Safety Technology of Metal Mines,Changsha, Hunan 410012, China)

Abstract ; As the storage sites for mining solid wastes, tailing ponds and waste dumps are at high frequency in
mine accidents. Their safeties are directly related to the normal production of mine projects. On the basis of
analysis of the results achieved by domestic tailing pond-waste dumping and combining with the existing
problems of the united tailing pond-waste dump heaping site of a tungsten mine in Hunan Province, the overall
stability of the three sections of tailing pond-waste dump heaping was analyzed. Study on whether the slope
parameter can effectively block the rolling stones from the top was also conducted. And then the optimization
parameters for the slope angle of each section are presented. The stability of the outer slope angle after
optimizing of each section was calculated and analyzed using the numerical simulation method. According to
the calculation results, the unloading design of the dump slope is carried out. After the unloading, a six-level
5. 0 meter slope platform is formed. The results can guide the management design of the united tailing pond-
waste dump heaping project.
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Fig.1 Position diagram of tailing pond-waste dump heaping
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Table 1 Strength parameters of rocks and soils
" I y/ BL Y 5
i (KN-w)  BER ) o/kPa NEEHES/(°)
HEHED R CIE R R 15. 4 15.0 33.1
BH A 20.0 20.0 30.0
B (HFn) 19.0 8.0 12.0
4 AL AE B 17.6 30.7 21.6
WAL TE B 25.9 3 356 20. 09
KL AE 4 25.4 1 883 19. 06
WA 26.9 1 062 11.79
I3 Z 21.6 43 29. 1
W ey 19.0 49.3 21.9
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Fig.3 The results of calculation using the Swedish arc

method ( Conditionl, No. 3 section)
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Fig.4 The results of calculation using the Swedish arc
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Table 2 Calculation results of overall safety factor of slope ( Condition 1)
o i DY L R
Tt M B 9 9% B Sk i A 3 Spencer % M-P 2 A
EZIN 1.296 1. 340 1.358 1.337 1.335 1.333
1 5 /ME 1.236 1.243 1.247 1.239 1.237 1. 240
5/ IME 7 575 ~590 m 575 ~590 m 575 ~590 m 575 ~590 m 575 ~590 m
EZZIN 1. 627 1. 602 1.622 1. 601 1. 601 1.611
2 /M 1. 006 1. 002 1.013 1. 006 1. 006 1.007
fe/MEGLE 575 ~592 m 575 ~592 m 575 ~592 m 575 ~592 m 575 ~592 m
EZ2IN 1. 425 1.497 1. 499 1. 493 1. 491 1. 481
3 /M 1. 142 1.162 1.175 1.159 1.156 1.159
N RS 546 ~563 m 575 ~590 m 575 ~590 m 575 ~590 m 575 ~590 m
xR3 BEEBEZRERZHFITEERR(IR2)
Table 3 Calculation results of the overall safety factor of the slope ( Condition 2)
B YA T
Fiig 5] 51 12 e [ERS Spencer 3£ M-P ¥ T E
EZ2IN 1.216 1.239 1.256 1.236 1.236 1.237
1 /M 0.784 0. 789 0. 790 0.784 0.784 0.786
e /ME LB 575 ~590 m 575 ~590 m 575 ~590 m 575 ~590 m 575 ~590 m
EZIN 1. 194 1.278 1.256 1.278 1.276 1.256
) /M 0. 662 0. 661 0. 669 0. 662 0. 662 0. 663
fe/ME AL E 575 ~591 m 575 ~591 m 575 ~591 m 575 ~591 m 575 ~591 m
ELYIN 1.196 1.220 1.232 1.215 1.218 1.216
3 /M 0.794 0.797 0.978 0. 794 0. 794 0. 831
/B B 575 ~590 m 575 ~590 m 575 ~590 m 575 ~590 m 575 ~590 m
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Fig.5 The results of the calculation using the Swedish arc

method (26°, No. 2 section, Condition 3)
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Fig. 6 The results of the calculation using the Swedish arc

method (29°, No. 3 section Condition 3)

x4 BWEARERPUTELERR(IR2)
Table 4 Calculation results of the overall safety factor of

the slope ( Condition 2)

Y A BB
L
T /(°) ML BE i Spencer  M-P -1y
S - I8, 1 N S
LS 7 % % fH

25.5 1.270 1.347 1.340 1.348 1.345 1.330
1 25 1.286 1.359 1.357 1.357 1.357 1.343

24 1.326 1.378 1.393 1.376 1.377 1.370
i) i 2 26 1.278 1.301 1.318 1.298 1.298 1.299

29 1.175 1.199 1.211 1.194 1.197 1.195
w1 3

28.5 1.181 1.205 1.216 1.200 1.203 1.201

x5 MFEFELRERBUTELERR (IR 3)
Table 5 Calculation results of the overall safety factor of

the slope ( Condition 3)

I AR
o A
Al /(°) T dL[E BE Y i Spencer  M-P 31y
N N IR N N
Wik WE ®o % fif

25.5 1.195 1.260 1.272 1.263 1.257 1.249
il 1 25 1.208 1.267 1.281 1.269 1.266 1.258

24 1.263 1.302 1.318 1.307 1.301 1.298
2 26 1.419 1.444 1.459 1.444 1.442 1.442

29 1.276  1.339 1.335 1.336 1.335 1.324
il 3

28.5 1.276  1.343 1.337 1.341 1.339 1.327
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