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Abstract: Based on the medium-sized triaxial test and the large-scale field direct shear test, the strength properties
of coal wastes from Xuzhou in China, are systematically studied. The results show that the strength of coal wastes
can be described by Coulomb’s equation or De Mello equation for shear strength. The parameters for these formula
are presented. When the coarse grain(D>5.0 mm) proportion in samples changes from 30% to 60%, the shear
strength is seen with obvious changes differently with the pure coarse or fine samples. The influential factors on
the coarse crush are also compared, in which the confining pressure and the coarse grain content are the primary
factors. In the end of the paper, it is indicated that the cohesion of coal waste from the field shear test is smaller
than that from laboratory test; while the friction angle from the field test is larger than that from the laboratory test.
The mechanism for above results is achieved.
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Table 1 Triaxial samples and description

ENSEIEE Rfmm L /Eﬁf?%

1 <5.0 39.1 1.60, 1.75, 1.90
Ak

2 0.5~5.0 39.1 1.60, 1.75, 1.90

Kk 40% <20.0 101.0 2.00

FHEL 60% <20.0 101.0 2.00
HANEAR KR 80% <200 101.0 2.00

HUEF100%  <20.0 101.0 1.90

PN <20.0 101.0 2.00

3 BEffAmFEEARMEXRSH

AR AR T 2 PR gk (g A KPP,
FEHEEL A De Mello 24P, Duncan 24,
SR AT AN P E 2 A R 8L B 0, 2 AR 2 R AE
PLECHI AT, o DA SRR B — il 25 Gk 2 s b 4
o AL e X S

(1) 4mkl

K1, 2 00kl 1, 2 RETSE RN
B i gk, i 1, 2 TRAEH, HomEfgk e
RERPEYE R . AN TR RS (B IR BY 18 5 40 531 FH P
AR, De.Mello A3, Duncan ARiH4TSHP L,
RN 2,

2006 4F
7001 7=c¢+ otang
600 ¢ =26.0 kPa
g soor p=3L1
< 400
E 300+
R 200}
100
0 . ) . . )
0 200 400 600 800 1000 1200 1400
iE R} o/kPa
() p=1.60 g/cm®
7001

r=Cc+ otang
600 ¢ =25.0 kPa

soof #=31.9°
400
300f
200
100f

I 7 7/kPa

0 Il 1 Il 1 Il ]
0 200 400 600 800 1000 1200 1400 1600

iR A o/kPa
(b) p=1.75 glcm®

7007 r=c+ otang
600 ¢=41.0kPa
p=327°

5001
400
300
200

ML A7 7 /kPa

0 200 400 600 800 1000 1200 1400 1600 1800
R Ay olkPa
(c) p=1.89 glem®
K1 BB L AN T35 R N g [ 2 iR 2k
Fig.1 Stress circles and strength envelope of sample No.1

with various dry densities
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K2 MEUREARESHME R

Table 2  Fitting strength parameters of fine-grain samples
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Fig.3 Stress circles and strength envelope of mixed samples
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Table 3  Fitting strength parameters of mixed samples
i k4 S AR De. Mello A7 Duncan 2,
g+ em ™) % Y HIX R B HX R ¥ HX R

2.02 30  r=450+ctan33.4°  0.9988 7=1.309 0508830 0.998 2 @ =42.2-10.7g(c3/Pa) 09311
2.03 40  7=40.0+ctan34.2°  0.9984 7=1.107 05%°%2 0.999 3 ©=40.1-9.5lg(c3/Pa) 0.939 2
2.02 50  7=31.0+ctan35.6°  0.9993 7=1.007 05 %40 0.999 7 ©=38.5-7.4lg(c3/Pa) 0.9876
2.02 60  r=21.0+ctan36.0°  0.9997 7=1.374 05%578° 0.999 9 @=43.0-11.2Ig(c5/Pa) 0.962 1
1.90 50 7r=120+ctan32.3°  0.999 2 7=0.703 750920 0.999 4 @ =34.9-3.3Ig(c3/Pa) 0.7611
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Table 4 Quantity of coarse-grain sample breaking during
preparation and testing

SO A% 7 R BYJEALRE RDRME
TS /mm (g » cm %) SEI% %
HUEF40%  <20.0 2.00 30 10
H4n HUEF50%  <20.0 2.00 40 10
B HUEI60% <200 2.00 50 10
B ORI 80%  <20.0 2.00 60 20

HUEL100%  <20.0 1.90 50 50
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