20 % 52 W aHA TR Vol.29 No.2
2010 4E 2 Chinese Journal of Rock Mechanics and Engineering Feb., 2010

ZHEST 2 RAT R R TR I 3

EAEAL 2 o# A& FnEd
(1. P EREERE DU IR S TR E R E AR, Wb B 430071; 2. FPKKSE WRUR ARBE RIS ARG, EIK 400044;
3. FPRRAE P PHRTT A SR K ] TREH W N s =, MK 400044; 4. A7 Sk 2 ma 48 1oy JE0 k- ko be
W] ZF  650011)

FEE: N A EHRRI S T = A AR R G R =i AR A0 RGO B R REREAT — R 5 =l AR
I, MBI FIEAR AT AN RN TOHE 54 TR AR R W 4 R s, IR R . B AT
JE 3 2 5 60 BUI AR AR R PR ) TR 385 2 BT PR IR AR AT A ] AR I Sl A R E S i A2 2 A 25
THGH G AR B BUR SR R R 45 2R s ARSI AR T A 52 I A i« B R BT s g (R 5y, 1 EL I AR 284y R PL AT Hs
T3 I HE A, B R R A B ORI s I AR B B S FOTE AR R 0 TP iR . ARG L, VRN BT I
ST (R ok AT A AR A IR AR A B KR AR 2, 2 Y 0 o486 S o R B A A o T A T AR 1) T R 5O R R
HOTRE . FIRBTEA T VE @S B R AR AR AR MR | iAo R BUT I ) 2 ORI 7 R, R T
FE 0] LAR 25 5 th 5000 25 Pl B PR R AR AR A 3 1 K

KRR R TR TS SRR ARG AR

hESHES: TD 32 XERPRIRED: A CEHHS: 1000 - 6915(2010)02 - 0349 - 09

TEST STUDY OF CREEP PROPERTIES OF GAS-BEARING COAL
SPECIMENS UNDER TRIAXIAL COMPRESSION

WANG Dengke!, LIU Jian', YIN Guangzhi® %, WEI Xiaoji*
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China; 2. College of Resources and Environmental Sciences, Chonggqing University, Chongqing
400044, China; 3. Key Laboratory for the Exploitation of Southwest Resources and the Environmental Disaster Control Engineering,
Ministry of Education, Chongqing University, Chongqging 400044, China; 4. Yunnan Local Mine Design and Research Institute,

Bureau of Local Coal Mines in Yunnan Province, Kunming, Yunnan 650011, China)

Abstract: A self-developed triaxial creep system of gas-bearing coal is introduced firstly. A series of triaxial creep
tests on gas- bearing coal specimens are carried out by using the creep system, and results of the creep tests under
different creep stresses, confining pressures and gas pressures are obtained. The results show that creep stress,
confining pressure and gas pressure are the important factors affecting the creep properties of the coal specimens;
the creep behaviors of the specimens can be split into two parts mainly: one is the attenuating creep, the other is
the non-attenuating creep. Decelerating creep stage is caused by elastic aftereffect; by the actions of creep stress,
confining pressure and gas pressure during creep tests, steady-state creep rate increases with the increasing of
confining stress and gas pressure, and decreases with the increasing of confining pressure. Accelerating creep
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stage marks the starting of the failure of coal specimens. Based on the creep results, the creep rates at decelerating
creep stage and steady-state creep stage are analyzed in detail; and in addition, a power function and an exponent
function are proposed which can effectively describe the creep rates at transient creep stage and steady-state creep
stage respectively. By a normalized method, a mathematical equation is constructed which can model the
relationship among the steady-state creep rate, creep stress, confining pressure and gas pressure. And using this
equation, the value of steady-state creep rate under various stress conditions can be estimated easily.

Key words: mining engineering; gas-bearing coal; triaxial compression; creep test; creep rate
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oy=4 MPaand p = 0.2 MPa

85T
oy =3 MPa
8.0f
A
|
S| o,=4 MPa
® 701
{;j K//—/
6.5
6.0r 0y=5MPa
/
5.5 : . . . :
0 50 100 150 200 250
I T /h
K4  o,=13 MPa } p = 0.4 MPa i AS[a] [ i (o) 11 1 i
AR fih £k
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Table 1  Fitting results of constants « and g

o/MPa o/MPa pIMPa all0 B
2 4.66 0.2 0.83 0.341
3 10.00 0.2 0.52 0.344
4 10.00 0.2 137 0.213
4 11.00 0.2 114 0.325
4 12.00 0.2 231 0.188
4 13.00 0.2 2.46 0.262
5 13.80 0.2 1.84 0.283
3 10.00 0.4 2.32 0.280
4 12.00 0.4 278 0.307
5 11.00 0.4 4.75 0.335
5 12.00 0.4 3.34 0.275
5 13.00 0.4 2.64 0.224
5 13.80 0.4 3.44 0.328
3 11.00 08 2.67 0.303
3 10.00 08 137 0.242
4 10.00 08 1.07 0.221
4 11.00 08 2,57 0.282
4 12.00 08 231 0.243
5 11.00 08 1.82 0.307
5 12.00 08 4.03 0.194
5 13.00 08 1.56 0.255
5 13.80 08 3.21 0.302
6 11.00 08 1.92 0.368
6 12.00 08 2.15 0.425
6 13.00 08 3.24 0.213
6 14.00 08 158 0.362
6 15.00 08 2.54 0.291
4 12.00 15 1.48 0.374
5 12.00 15 3.62 0.188
5 13.80 15 251 0.127
6 10.00 15 252 0.356
6 11.00 15 2.23 0.162
6 12.00 15 174 0.303
6 13.00 15 158 0.263
5 13.80 25 351 0.378
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Fig.7 Deceleratmg creep rate vs. time with o =4 MPa, p=
0.8 MPa and &7 = 10 MPa
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Table 2 Steady-state creep rates for different creep stresses(o;) with fixed o and p

AN

oy/MPa p/MPa
0,=10.0MPa o,=11.0MPa ¢;=11.6 MPa 0,=12.0 MPa ¢;=13.0MPa ;=138 MPa o,=14.0MPa o;=15.0 MPa

4.0 0.2 1.10X10°°  3.20X10°° 5.8X10° 14.2X10°°

4.0 0.8 1.20X10°°  3.10X10° 75X10°

5.0 0.4 1.30X10°° 36%10° 7.7X10°° 19.6X10°°

5.0 0.8 1.70X10°° 45%10°° 8.6X10°° 205X10°°

6.0 0.8 0.78X10°° 2.3X10°° 55%X10°° 12.7X10°° 26.9X10°°
6.0 15 0.35X107°  0.93%10°° 2.1X10°° 7.6X10°°
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Table 3  Steady-state creep rates for different confining pressures(o;) with fixed o, and p

AN
a/MPa p/MPa
0'3:3MPa o-3:4MPa 0'3:5|V|Pa 0-3:6MPa
11.0 0.8 6.5X10° 3.1x10°° 1.7X10°° 0.78%X10°°
12.0 15 9.7x10°° 8.4X10°° 2.10X10°°
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Table 4 Steady-state creep rates for different gas pressures(p) with fixed o; and o

WA
o;/MPa o,/MPa
p=0.2MPa p=0.4MPa p=0.8MPa p=15MPa p=25MPa
10.0 3.0 32x10° 3.6%10° 47x10°°
12.0 4.0 58X10 ° 6.1X10° 7.8X10°° 9.7X10°°
13.8 5.0 18.3X10°° 19.6X10°° 205X10°° 22.7X10°° 26.2X10°°
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Fig.13 Failure form of a gas-bearing coal specimen
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