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Tensile strength test of coal and rock with different coal structure

HUANG Kai, WU Jiwen, ZHAI Xiaorong, BI Yaoshan
(School of Earth and Environment, Anhui University of Science and Technology,
Huainan 232001, China)

Abstract: Coal and rock, as a special sedimentary rock, mostly undergoes multiple phases of tectonic
movements after its formation, resulting in the diversity of coal structures. Therefore, it is difficult to
directly use a certain method to test the tensile strength of coal and rock with different coal structures. In
order to obtain the tensile strength of coal and rock with different coal structures, taking No. 10 of
Suntuan Coal Mine of Huaibei Mining (Group) Co., Ltd. as an example, the Brazilian splitting test and
the point load test are conducted on coal and rock with different coal structures. The results show the
following three points. (O The average tensile strengths of primary structure coal and fractured coal
measured by Brazilian splitting test are 1. 174 and 0. 710 MPa respectively. The average point load
strengths of primary structure coal, fractured coal, crushed coal and mylonite coal measured by point load
test are 0.368, 0.248, 0.112 and 0.041 MPa respectively. @ The point load strength and tensile strength
of coal have a good linear correlation. The point load strength and tensile strength test results are linearly
fitted to obtain the conversion equation between the point load strength and the tensile strength. According

to the equation, the calculated average tensile strengths of crushed coal and mylonite coal are 0.345 and
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0.126 MPa respectively. @ From primary structure coal to fractured coal, crushed coal and cinder coal,

the tensile strength of coal rock decreases significantly with the increase of the damage degree of coal

structure, and the decline tends to increase gradually.

Key words: coal structure; coal and rock tensile strength; point load strength; Brazil splitting test;

point load test
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Fig. 1 Coal samples with different coal structures

FE T O 13 W A A R 0 R O

i)
N Tr] S AR 45 K A B K 5 DL 3 1
x1 BRRRCRE S

Table 1 Quantity and serial number of coal samples

L B G SRR
s k’gjﬁ i RE5 *gf R 45
i A 4 ey 10 I-1—1-10 10 I-11—1-20
T S At 10 M-1—1-10 10 N-11—1 -20
TR — — 10 I-1—1-10
i e — — 10 N-1—IV-10
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Table 2 Results of Brazilian splitting test

4 5 P i B/ MPa %' P i B/ MPa
1-1 1.235 -1 0.881
-2 1.010 -2 0.621
1-3 1.235 -3 0. 808
T-4 1.562 -4 0.793
1-5 1.212 -5 0.688
1-6 1.102 -6 0.517
1-7 0.963 -7 0.654
1-8 1.037 -8 0. 644
T-9 1. 296 -9 0.826
T1-10 1. 089 II-10 0.668
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Table 3 Results of point load test

G5 WP 3R E / MPa ETRe R 5 E / MPa
1-11 0. 429 Mm-1 0.151
1-12 0. 300 Mm-2 0.110
1-13 0.382 -3 0.108
1-14 0. 496 M-4 0.125
1-15 0.366 m-5 0.120
1-16 0.334 -6 0.140
1-17 0.272 m-7 0.137
1-18 0.318 m-8 0.052
1-19 0. 460 -9 0.077
1-20 0.319 m-10 0.100
n-11 0. 288 V-1 0.066
n-12 0.217 V-2 0.030
n-13 0.272 V-3 0.026
I-14 0. 254 V-4 0.046
1-15 0.253 V-5 0.039
1M-16 0.205 V-6 0.035
n-17 0. 234 V-7 0.023
1-18 0. 234 V-8 0.027
I-19 0.273 V-9 0.052
I -20 0.248 V-10 0.064

TGP BT 5 B2 Sy 0. 345 MPaj B M BT 4 3
J¥ 49 0. 071~0. 203 MPa, £ 38 0] 1557 ¥ 3 7 5 J
A 0.126 MPa,
Fo4 o TR 5 BE RS TR B A 45
Table 4 Calculation results of tensile strengthof

crushed coal and mylonite coal

it 5 PLPLR B/ MPa M5 L5 B/ MPa
Mm-1 0. 465 V-1 0. 203
-2 0.339 -2 0.092
-3 0.333 V-3 0.080
-4 0. 385 V-4 0.142
-5 0.370 V-5 0.120
-6 0.431 V-6 0.108
m-7 0.422 V-7 0.071
m-8 0.160 V-8 0.083
m-9 0.237 V-9 0.160
m-10 0. 308 V-10 0.197
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Fig. 2 Relationshipcurve between point load

strength and tensile strength
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