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Study on the influence of low temperature and moisture content on
the shear strength of remodeling coal

SUN Xiuwet , LIANG Weimin ,LI Minmin ,YUE Gaowei ,LIN Haixiao
(School of Civil Engineering ,Henan Polytechnic University , Jiaozuo 454000, China)

Abstract:In order to ensure safe, efficient and stable mining of soft coal seam, the direct shear test was conducted to
analyze the shear strength characteristics of remodeling coal under the coupling effect from low temperature (20 C,0 C,
-10 C,-20 C,-30 C,-40 C) and moisture (0,0.8% ,4% ,8% ,12% ,16% ). The mathematical statistics was used to
discuss the influence mechanism of temperature and moisture on the shear strength. The results show that,when the moisture is 0,
the cohesion exponentially increases with the decrease of temperature. The shear strength of remodeling coal is proportional to the
vertical stress,thereby conforming to the Mohr—Coulomb criterion. When the temperature increase from 10 °C to 20 °C ,the water
content increase from 12% to 16% , the cohesion reaches the maximum of 322.9 kPa. The minimum cohesive of 138.0 kPa
occurs near the temperature of =40 °C and the moisture of 4%. When the temperature ranging from —20 C to —40 °C, the
internal friction angle gradually decreases to the minimum value of 18. 25° with the increase of water content. When the moisture
content increase from 6% to 13% and the temperature decrease from —20 “C to 10 °C , the internal friction angle reaches the
maximum value of 31.45° and the corresponding shear strength reaches the maximum value. Under the coupling effect from
temperature and moisture ,the shear strength ,internal friction angle and cohesion are more affected by the temperature.

Keywords : remodeling coal ;low temperature ; moisture ; shear strength ; cohesion ;internal friction angle
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Fig. 1 ' YNS300 microcomputer—controlled electro—hydraulic
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Fig. 4  Coal sample shear failure diagram
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Table 1 Direct shear results

TAKE, WE/ N EESEE 1/ Fi®J1/ 150 kPa WS F|| FKFE, WE/ RS/ Fi® N/ 150 kPa "EmEN T

% C () kPa Yoy L/ kPa % C (®) kPa HUHTIR A/ kPa
20 27.62 220. 09 312.65 20 24. 84 220. 53 219. 60
0 28.42 228.09 305. 20 0 31.69 184.22 215. 88
-10 27.09 226. 14 320. 09 -10 18.34 198.21 228.90
0 -20 26.25 220.53 290. 36 8 -20 21.66 154.47 219. 60
-30 28.25 249.37 353.59 -30 17.05 174.01 228.90
-40 27.22 322.89 357.56 -40 28.33 147.02 219. 60
20 26.24 228.10 290.32 20 31.39 249.37 223.32
0 24.59 228.90 307.07 0 24.00 226.11 223.32
-10 25.00 174.03 264.26 -10 31.57 164.79 212.15
0-8 -20 24.00 147.94 307.07 12 -20 29.26 145.17 219. 60
-30 26. 08 139. 57 299. 62 -30 16.78 195. 40 254.96
-40 23.79 120. 16 292.18 -40 19.07 174.01 260. 54
20 29.04 226. 10 247.06 20 27.93 322.89 187.96
0 21.04 209. 40 241.93 0 21.49 225.18 189. 82
-10 20.25 204.70 256. 82 -10 26.57 156.33 200. 99
4 -20 22.97 155.39 241.93 t6 -20 26.73 143.29 227.04
-30 21.93 149. 82 260. 54 -30 17.45 207.43 254.96
-40 24.25 135.85 240. 07 -40 17.26 198. 12 245.65
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Fig. 5 Remolded coal relationship diagram of 7—o
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Fig. 7 Fitting curve of shear strength of remolded coal
under temperature moisture coupling
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Table 2 The average value and extreme value of internal
friction angle and cohesion under different factors

WA, NEEEMT BRIV || Sk, WEEMT #RITP
C ¥E/(°)  PIE/kPa % ¥ifE/(°) B/ kPa
20 27.84 244. 51 0 26. 11 244.52
0 25.51 216.98 0.8 24.95 173.12
-10 24. 47 187.37 4 23.24 180. 21
-20 25.15 161. 13 8 23.65 179.74
-30 19.92 185.93 12 25.34 192. 47
-40 23.32 183.01 16 22.91 208. 87

R(HAE) 7.92 83.38 ||R(MMH) 3.20 71. 40
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