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1.1 EXYEAZSHMK
R R AL TS SR FEHET X, o078 = 40T KT R T8
JEARIE)(GB/T 50123 —1999) X4 FE 47 i 43 (/NTF 0. 075mm >R %6 BE 1) 159 21 R b i i 42 9 i
Mgk, aniE 1. JFROL R R A A K E A SR e A R SR 1 R
M2 1 YR R B R Sk Rl 12 %, WUk AR 5] R EUCAS. 28, FRE L 60 %0 LA b i R &
BY2h 0.132mm, E 42 0. 075mm LA T B 43502 40 % ARIE AR £ %) o br e JE TR B .
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Tab.1 Basic physical parameters of lead-zinc tailings

0% B 18k kR EAi A BB RRTHE
1.16g/cm® 0.86% 2.90 0.028mm 1.97g/cm®
T R R PR AWSRE RREKE
18.52% 12.61% 0. 132mm 5.28 12.30%
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Fig. 1 Partical size distribution curve Fig. 2 Lead-zinc tailings samples

1.2 REAHR

AR A A e 45 R A 1 R D B AR SRR R S 60 00, il M B BE R b il AR 1 e S BE A3 )
80% . 90% ., 100% , R4 R 5L FE R i HALAS [F] F oK %, 43k 3%, 6%, 9%, 1220, 1520 (JESEFE
100 % BIR AR A K F R 16 %) .

DL SERE S 80 %60 W& K3 9 Yo il e Ry A AR i g ok 2 - (D B il i3t & /K R 1y R b il ke Cln 18l 2)
K TE ) - B iR TR A SR A TP i 24 /I 5 (2) AR B R o SR 4 4 R SRR 59, 99em® 19 B8 T
o R BT i, R R AP IR O R AR T g ) A U SR R 35 (30 Kl AE A ZT U AR ]
BB CPOE B H (& 4) Lt fin 100kPa, 200kPa, 300kPa, 400kPa B ¥E [ % /7, L 0. Smm/min 5 4]
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Fig. 3 Samples in cutting ring Fig. 4 Direct shear apparatus
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Tab. 2 Shear stress of lead-zinc tailings under different moisture contents and compaction degrees

JESE TAKE w 891 /) (kPa) KRy ¢ B ¢
0 0 100kPa  200kPa  300kPa  400kPa (kPa) ™
3% 77.09 110. 97 144. 94 192.58 36. 28 20. 83°
6% 78.50 121.19 151.77 190. 70 43.75 20. 16°
80% 9% 79. 21 111.86 134.48 197. 21 36. 54 20. 46°
12% 59. 97 115.28 144. 66 180. 52 27. 36 21.36°
15 % 65. 94 126. 00 156. 02 203.71 27.08 23.91°
3% 91.06 185. 89 229. 98 286.76 40. 62 32, 26°
6% 100. 68 160. 32 225. 24 258.71 51.49 28, 32°
90% 9% 91.06 147. 48 202.75 252. 29 38. 66 28. 32°
12% 94. 51 132. 00 199. 90 250. 22 35. 40 28.15°
15 % 81. 64 140. 08 190. 08 242. 54 30.41 28.04°
3% 124. 81 243. 97 312.72 372.72 45. 44 41, 43°
6% 139.73 275. 45 345. 63 379. 06 87.93 38.25°
100% 9% 120. 24 237.67 313. 87 362. 34 62.14 36.89°
12% 116.49 186.91 257.34 327.76 46. 08 35.15°
15 % 109. 90 206. 04 274. 82 361. 84 32.00 39.51°

2.1 SREEUREEEELANE

DLk 1 R J) 100kPa gl (B 5) , S B8 Ry 100 %6, B BF B A BY 1 J) e KA N 139. 73kPa; k52
90 % » BY N 1 fe RAE R 100. 68kPas 52 HE Sk 80 %0 - B N Sy fe RAE R 79. 21kPa. BY i Jj S A I Bl 55 B
P4 AV T eI B 5 K S B 388 RS 18 R s /0N . 22 il 3k 1) I RN BT N g G R ik (il 6L [/ 7,
B8)  IFELMEI G AT AR TT cER N EESE A ¢ H. MR 2 P o {E AT 1L AN R & KR H S B 1Y
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Fig.5 The shear stress change rule Fig. 6 Relations between normal stress and
at normal stress 100kPa shear stress (compaction degree 80%)
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2.2 SKEXNBHEEVRIEEEFNZIE

F 7 7K 238 0PN B 48 AR OC FR 4 (IR 9) AT 1. XY R S Bl 80 Do I, D JEE 488 A ) A8 Ak LR 23. 97~
20. 1% JESZRE R 90 Yo ], P BE 482 £ 1) 75 Ak 30 Bl S 32, 2°~28. 0% JE 52 g 100 % Bf o P JBE 482 £ 114 728 1k 30
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Fig. 9 Relations between internal friction angles Fig. 10 Relations between cohesive forces and
and moisture contents of lead-zinc tailings compaction degrees of lead-zinc tailings
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Tab. 3 Fitting formulas of compaction degrees and friction angles, cohesive forces

LSS ENN R SN /AL R
$=1.0298x—61. 178 0. 9960 ¢=2.2090x—137.751 0.8767
$=0. 9041 x—52. 458 0.9969 ¢=2.2090x—134.420 0.9872
$=0. 8214 x—45. 370 0. 9994 c=1.2800x—69. 420 0.8116
$=0. 6899 x—33. 871 0.9999 ¢=0.93602—47. 960 0.9934
$=0. 7801 x—39. 719 0.9315 ¢=0.2460x+7.690 0. 9600
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Experimental investigation on Shear Strength of Lead-Zinc Tailings
with Different Compaction Degrees and Moisture Contents

LIANG Bing'. DONG Qing', JIANG Li-guo', HU Xue-tao', JIA Li-feng’
(1. School of Mechanical and Engineering, Liaoning Technical University, Fuxin 123000, Chinas;
2. School of Mining, Liaoning Technical University, Fuxin 123000, China)

Abstract: Shear strength of tailings is an important parameter for analysis of tailings dam instability
problem. In order to explore the influence of moisture content and compaction degree on lead-zinc
tailings shear strength, shear strength experiment was carried out for lead-zinc tailings samples with 3
different compaction degrees (80% , 90% and 100%) and 5 different moisture contents (3% .6%.9% .
12% and 15%) . respectively. Experimental results show that along the increase of compaction
degree, the shear force of lead-zinc tailings increases; while along the increase of moisture content,
the shear force increases first then decreases; along with the increase of moisture content, the internal
friction angle of lead-zinc tailings decreases first then increases, its cohesive forces increases first then
decreases rapidly; the maximum cohesive force is reached when moisture content is 6% ; along with
the increase of compaction degree, both internal friction angle and cohesive force linearly increase; the
maximum influence of compaction degree on cohesive force appears when moisture content is 6 % ; The
influence of compaction degree on cohesive force decreases gradually when moisture content is higher
than 12% ; keeping moisture content about 6% and enhancing the compaction degree of tailings dam
can effectively improve its shear strength and reduce the risk of tailings dam break. Above results may
provide important evidences for lead-zinc tailings dam management and stability estimation.

Keywords: lead-zinc tailings;moisture content; compaction degree; shear strength



