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<2 mm 8 mm 10 mm 25 mm 60 mm >60 mm
o 1" -1 7.56 6.88 4.03 8.46 18.83 54.24
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ﬁﬁfﬁﬂ SHEET Table 2 Average gradations of materials in

all partitions

/%
0.007 5 cm 0.02cm  0.1~0.2cm 0.8~1.0 cm
1-A 7.60 20.00 34.16 38.24
1-B 6.22 16.97 33.07 43.74
4 1-C 10.78 23.81 33.65 31.77
. . . 2-A 4.65 19.30 37.96 38.10
Fig.4 Number of partitions when screening _— 701 2 46 36.39 3324
the waste dump 2-¢ 8.99 23.63 37.61 29.77
4 AB 5 3-A 1.24 6.88 31.07 60. 82
A ° 3-B 1.52 11.19 32.24 55.05
4 2 3-C 2.89 12.78 32.68 51.65
4 -A 0.21 2.32 14.93 82.54
4-B 0.34 6.93 19.58 73.15
5. 5-A 0.20 3.04 12.81 83.96
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Fig.5 Average gradations of grain groups in all partitions
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Table 3 Standard deviation of grain groups in C 2 o
all partitions C
1% 1 .3 2
0.0075 c¢cm 0.02em  0.1~0.2em 0.8~1.0 em
NN ; C
1-A 4.41 4.57 1.95 10.20
1-B 3.13 4.69 2.86 9.96 C 50 kPa
1-C 2.75 2.85 2.87 6.72 4,
2-A 2.62 4.00 2.65 7.45 s :
sol- ALY ERG
2-B 3.26 2.97 3. 14 3.37 o Fi§
2-C 3.12 2.09 4.46 3.99 o {0
3-A 1.69 4.46 6.41 10.31 BIVEEA
42 A
3-B 2.38 6.24 2.42 10.23 ~
3-C 2.30 4.84 2.17 7.68 P
4-A 0.32 2.07 6.78 8.25 14|
4-B 0.38 5.86 7.69 11.16
5 0.21 2.23 4.42 5.90
2.21 3.91 3.99 7.93 26 . . . .
20 40 60 80 100
5 15 30 50 P.l%
6 (¢)
(1) Fig.6 Relation between content of coarse grain and
shear strength ( ¢)
; 1 3 A B 4 C 3 ( )
C A C
Table 4 Distribution of C ¢ in three models
3 5
o ClkPa  ¢/(°) C/kPa ¢/(°) ClkPa o/(°)
(2) 1-A 70 40.5
1 1-B 70 38.9 70 38.9 70 41.8
1-C 70 38.9
:0.00 75 cm
2-A 52.5 40.5
5% 2.21% 2 2-B 35 43.7 52.5 38.8 52.5 39
40% 2-C 52.5  38.8
; 0.02 em 3-A 35 45
3.999 26% 3 3-B 17.5 44.3 35 43.7 35 44.2
3-C 35 43.7
0.1~0.2 cm 3.91%
4 4-A 175 44.9 17.5 44.5
13.3%;0.8 ~1.0 cm 7.93% 4-B . . 7.5 449
16% 5 5-A 17.5 44.3 17.5 44.3
; 80%
3
16%
I
3 1-C3-C5
; I
5 1-

C2-C3-C4-B5 I
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Table 5 Comparison of FOS between LEM and FEM

in three models

o

(2) 0.007 5 cm ~0. 02 cm J0.1 ~

C I I |
Bishop 1.861 1.857 1.863

Spencer  1.866 1.865 1.870 0.2 cm 0.8 ~1.0 cm
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Bishop 1.732 1.705 1.709 0.1 ~
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(3) C (3) 4
| : 12
, FEM C 3 45
( LI
I 12% .
(4)
o 80%
(4) 3 16% .
(7 I I 4 s
; I 3 (5)
4 12%
(5) | .
o M . : 2011. ( SUN Shi-guo
YANG Hong. Technology of Stability Control on Typical
Waste Dump Slope M . Beijing: Metallurgical Industry
5 Press 2011. (in Chinese) )

I 2011 10:
125 - 129. ( WANG Hai-bin LI Xiao-chun MI Zi§un et
(1) al. Research on Space Effect of Waste Dumps and Its Sta—



8 105

bility Evaluation Method J . Chinese Journal of Rock Me— —42. ( HUANG Guangdong GONG Xiao-nan ZHOU
chanics and Engineering 2011 10: 125 —129. ( in Chi- Jian. Stress-Strain and Shear Strength Properties of Rock
nese) ) and Soil Materials of Waste Pile in Open Pit Mines J .
3 . Journal of Zhejiang University ( Engineering Science)
J. 2000 (1): 35-42.(in Chinese) )
1999 1: 87 - 92. ( CHEN Jianjun DUAN Xi-ming 8 .
WANG Zhi—guo. Stability and Integral Control Measures on T . 2003 18(3): 56 -
Landslide of South Dump at Antaibao Surface Mine J 59. ( XIE Xue-bin PAN Changiang. Fractal Characteris—
Journal of Soil Erosion and Soil and Water Conservation tic of Size Distribution of Bulky Rock Material in Waste
1999 1: 87 -92.(in Chinese) ) Dump of Open Pit Mines. J . Journal of Xiangtan Mining
4 . Institute 2003 18(3) : 56 —59. (in Chinese) )
J. 2005 3(1): 19 -23.( WANG 9 .
Zhen-wei ZHU Xin-ping. Stability Analysis of Hedaigou J . 2011 (3):905
Yinwan Waste Dump J . Opencast Coal Mining Technolo— - 915. ( WANG Guang+§in YANG Chun-he ZHANG
gy 2005 3(1): 19-23.(in Chinese)) Chao et al. Research on Particle Size Grading and Slope
5 . Stability Analysis of Super-High Dumping Site J . Rock
J. 2008 (1): 19 -=52.( LIU and Soil Mechanics 2011 (3):905 —915. (in Chinese) )
Xuedi ZHANG Yu YANG Zhishuang. Study on the 10 . J .
Stability and Landslide Control of the Dumping Ground in 1997 (3):15 = 19. ( YAN Rong-gui CAO
Nanfen Iron Mine Liaoning Province J . Geology and Wen-gui. Stability Study of Slopes of Miaoergou Dumping
Resources 2008 (1) : 19 —52.(in Chinese) ) Site J . Mining and Metallurgical Engineering 1997
6 . (3):15-19. (in Chinese) )
J. 2009 (12): 11 . M . :
3649 - 3654. ( WANG GuangHin  YANG Chun-he 1998. ( GUO Qing-guo. The Properties and
ZHANG Chao et al. Experimental Research on Particle Engineering Application of Coarse Grained Soil M .
Breakage and Strength Characteristics of Rock and Soil Henan: Yellow River Conservancy Press 1998. ( in Chi-
Materials with Different Coarse-Grain Contents J . Rock nese) )
and Soil Mechanics 2009 ( 12): 3649 —3654. (in Chi-
nese
, )) | ( )
J. ( ) 2000 (1):35

Model Test on the Discipline of Waste Dump Gradation and
Its Impact on the Stability

REN Wei' * LI Xiaochun' > WANG Hai-bin' > SHI Lu'
(1. Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering
Chinese Academy of Sciences Wuhan 430071 China)

Abstract: Capacity expansion and height growth of waste dump leaded by rise of land price have brought about
geological hazards. Gradation as the most important physical property of dump material determines the mechani—
cal strength of dump material and yet can hardly be investigated clearly. Therefore revealing the disciplines of gra—
dation is of great importance. A device for waste dump model test has been developed. Four groups of material with
grain size of 0.007 5 cm 0.02 cm 0.19.2 cm and 0.84.0 cm respectively was used to simulate the natural
separation in dumping process. Then the gradation of the dump material was analyzed by partitions. The results
demonstrated that dynamic differentiation existed in the dumping process. In the vertical direction the content of
group 1 to group 3 decreased with height reduction while the content of group 4 increased; in the horizontal direc—
tion the content of group 1 and 2 decreased from the exterior to the inner slope whereas the content of group 4 was
on the contrary and the content of group 3 was irregular. Besides The FOS ( factor of safety) of dump material
based on the zonal model was obviously smaller than that on layered model. The results can provide a guidance for
the determination of in-situ partition height to get an accurate gradation distribution with the least sampling points.
In addition the zonal model is more suitable to represent the property of the waste dump.

Key words: waste dump; model test; gradation; partition; stability



