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Fig. 4 The processing method of creep test data
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Tab.1 The experiment scheme and outcome of loading

Jm# R o BIJE o K N2 o —o MK RESERAR CFHREEER

7 /MPa /MPa /MPa /h /(h' ") /(h' M)
12.6X107°
435 , ,
0 15 15 12 12.8X107° 13.1x107%
iz ,
13.9X10 *®
1.98X107°
I , ,
0 5 5 12 2.09X107% 2.07X107%
iz ,
2.14%X10 °
2.5%X107°
I , ,
0 8 8 12 2.67X107% 2.62X107°
iz ,
2.69%x10 °
2.77X107%
5 , ,
0 10 10 12 2.83X107° 2.86X107%
Jinzk ,
2.98%x10 °
3.88X107°
I , ,
0 13 13 12 3.94X107% 3.93X107%
iz ,
3.97X10 °®
4,04%X107°
5 , ,
0 15 15 12 4,12X107% 4,15%X107%
Jinzk ,
4.29%X10 °
7.26X107°
I ‘ ,
0 18 18 12 7.8X107* 7.73X107%
iz ,
7.77X10 °®
8 IE=7 5 10 5 12 / 1.64x10 *
8 IE=7 5 13 8 12 / 1.98x107*
S QI 5 15 10 12 / 3.28X107*
QI 5 18 13 12 / 4.40X10 *
a2 QI 5 20 15 12 / 9.51x10 *
a2 QI 7 22 15 12 / 1.10X10 @
a2 QI 10 25 15 12 / 4.62X107*
QI 11 26 15 12 / 2.12X107*
QI 12 27 15 12 / 4.08X10 *
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Fig.5 The uniaxial creep curve of similar soft rock Fig. 6 The triaxial creep curve of similar soft rock
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Fig.7 The relationship between stable creeping Fig. 8 The relationship between creeping rate and

rate and axial load (confining load o, =0MPa) pressure difference(confining load 6 =5MPa)
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Fig. 9 The relationship between stable creeping rate

and pressure difference in the same axial load
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Fig. 11 The comparison diagram of creeping model

with test curve (confining pressure o =5MPa)
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Tab. 2 Program and the results of the test load
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5 15 0. 2378 0.4243 0.0631 0.9979
5 18 0.0879 0. 6608 0.0314 0.9976
5 20 —0.7321 1. 5308 0.0128 0.9916
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Experimental study on influence of loading mode and
pressure difference on steady state creep of similar soft rock

QIN Nan, YU Zhuo-qun, FENG Xue-zhi, WANG Hao, WANG Yong-yan

(Mechanical and Electrical Engineering College of Qingdao University of Science & Technology, Qingdao 266061, Shandong. China)

Abstract: In order to study the influence of loading mode and pressure difference on the steady state
creep rate of similar soft rock, the uniaxial and the three-axial creep tests are carried out on the similar
soft rock samples by separate and stepwise-incremental loadings, respectively. The original
experimental results are processed by the Boltzmann superposition method. and the function
expression of the relation between the steady state creep rate and the pressure difference is
established. The results show that the loading history is the cause of different steady state creep rate
of similar soft rock under different loading modes. Besides, under the action of different combinations
of axial pressure and confining pressure, the steady state creep rate of the similar soft rock is
alternately changed. The present work has great guiding significance for the mine roadway and related
underground engineering construction, and has reference value for the deep energy development.

Keywords: similar soft rock; loading mode; pressure difference; steady-state creep rate



