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Experimental study on tensile and compressive mechanical properties of

coal samples under influence of water content
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Abstract;: In order to reveal the effect of water content on the tensile and compressive mechanical
properties of coal samples, coal samples from the No.22 seam of the Hanjiawa coal mine were selected.
Brazilian disc splitting tests, uniaxial compression tests, and triaxial compression tests were conducted on
coal samples with different moisture contents and confining pressures to explore the mechanical
characteristics of water containing coal samples. The results show that the strength and elastic modulus of
coal samples decreases exponentially with increasing water content. When the coal samples reach

saturation, the strength and elastic modulus decrease by 48.3% and 37.6% respectively. With the
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increase in water content, the plasticity of coal samples is enhanced, and the samples are prone to

breakage. Under triaxial compression, the peak value of failure and the strength of coal samples increase

with the increase of confining pressure. However, the strength of water-bearing coal samples under

different confining pressures is obviously lower than that of dry coal samples. The water content has little

effect on the internal friction angle of coal samples but has a significant effect on the cohesive force of coal

samples.

Keywords: water content; coal sample;
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Table 1 Mechanical parameters of specimens under
Brazilian splitting
BD-1 49.57 | 26.63 0 4.29 2.07
BD-2 49.69 | 25.633 0 3.82 1.91
BD-3 49.50 | 26.36 0 3.59 1.75
FHE — — — 3.90 1.91
BDW1-1 | 49.60 | 25.14 1.76 2.23 1. 14
BDW1-2 | 49.47 | 25.33 1.70 2.20 1.12
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Table 2 Mechanical parameters of specimens under uniaxial compression
g5 | HAA/mm | KE/mm | BUKE/% | HURSREE/MPa | TAPERIEL/MPa | SRR/ % | TRPEREIR LS %
100. 1
DC-1 49. 82 5 0 28.9 3.4
100. 2
DC-2 49.76 5 0 32.9 3.0 0 0
DC-3 49.78 97.77 0 29.5 3.3
SEIAE — — — 30.4 3.3
WCI1-1 49. 82 99.9 1.78 19.5 2.6
100. 1
WC1-2 48. 85 g 1. 69 22.3 2.5
30.0 21.5
100. 3
WC1-3 4.98 5 1.71 22.2 2.6
M — — 1.73 21.3 2.6
100. 1
WC2-1 49.8 | 3.51 1.48 1.9
w(C2-2 49.8 99.2 3.62 16.6 2.2 48.3 37.6
WC2-3 49.7 99.5 3.58 15.7 1.9
F-HME — — 3.57 15.7 2.0
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Fig.9 Relation between uniaxial compression

strength and water content
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and water content

2.3 SKEHE=HERNFHHE
2.3.1 BE=HEGERT

R 4 R IR A I g - iy A i A I 1A 11
JR HOCI 12 S50 3% 3, R 11 Ap Al 7 =
SRR SRAET B B R T — 1 AR i 2 3R B s 4
AN, D DL ER T A PN S D A 2R R A7 B e A AR
B, T80 25 sz e 1 SO ) L i 1 R 84 B . A



bR R e B o

< 152 - China  Safety

Science

343
20244F

Journal

PO SCHRL 12-13 JBFST , 38 oA fy T 3 o 0
FIEC BRI, R4 A8 2 AT BEAS AR ] (2 45531
SEAERER AR T . B R B3 K, BERE R A2 TP
A T3, 15t W ] s X A A0 Hs 5 B A
SR, IR AR R s B A3 1 AN A SRR L3R, 410
il 1 BB T R A 4 | LS KRB AN TR 2 35
W AR 12747 o o K3 BRI A A B i A 2
BURIAL I g 2 Rk B, S R AR 32 T IR (4 I 3

100
a4%4
—e—DC-5 -
80 |- —a—DC-6 ) A '1
| ——-DC7 l
0‘3 60 L
=% |
i I
2 40t
20|
0 | Y N S T T S N T— | ]
0 5 10 15 20 25 30
RiA/1073
(a) E7KZEHO
80 -
——WCl-4 AT
—e—WCI-5

60 ——WCI1-6

——WCl1-7 /

s
R0 b
ia

|/

£

0 5 10 15 20 25 30 35

RAE/103
(b) EKEHN1.8%
80 -
—=—W(C2-4
—e—WC(C2-5 N
60 —+—WC2-6 N\
p —=—WC(C2-7 L
S /
R 40
=
20
0 L 1
0 5 10 15 20 25 30 35
RiEE/10°
(c) FIKEN3.6%

B =HEHETR-MEhE
Fig. 11 Stress strain curves of coal specimens

under triaxial compression
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Table 3 Mechanical parameters of specimens under

triaxial compression

el B | KEE/ | Sk | B/ | SR/ | SRR

mm mm /% | MPa | MPa | #/GPa
DC-4 | 49.81 | 99.16 0 2 61.8 4.1
DC-5 | 49.79 | 100. 15 0 4 66.7 3.8
DC-6 | 49.75 | 94.65 0 6 75.7 4.1
DC-7 | 49.78 | 97.77 0 10 | 85.6 4.0
WC1-4 | 49.81 | 99.96 | 1.69 2 48.7 3.0
WC1-5 | 49.78 | 100.23 | 1.78 4 63.8 2.9
WC1-6 | 49.82 | 100.17 | 1.77 6 70.3 3.0
WC1-7 | 49.85 | 100.11 | 1.82 10 | 75.4 3.2
WC2-4 | 49.83 | 100.06 | 3.57 2 40.6 2.2
WC2-5 | 49.78 | 101.22 | 3.56 4 50. 8 2.5
WC2-6 | 49.81 | 100.08 | 3.52 6 58.3 2.6
WC2-7 | 49.80 | 100.35 | 3.62 10 | 67.2 2.9
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Fig. 16 Relationship between moisture

content and elastic modulus
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