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An Experimental Study on Creep Properties of Marble with
Single Holes Under a Disturbance Load

XU Jun, ZHU Fangcai, TAN Yuanhui
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: With the underground isolated pillar mining in the depth of =790 m of Dongguashan Mountain as the
engineering background, a series of indoor turbulence creep tests have been carried out, followed by an analysis of creep
properties of marble with holes under different axial compression and disturbance loads. The results show that the uni-
axial creep of marble with holes undergoes successively creep decay stage, creep isokinetic stage and creep acceleration
stage. The perturbation of the rock will produce the strain mutation value, which increases with the stress level. For
marble of the same size, the value of the disturbance load has a great influence on the creep properties of the rock. The
greater the perturbation load, the greater the instantaneous strain mutation caused by the creep, and the faster the rock
will be damaged. For marble with the larger diameter of the hole, the greater the diameter is, the greater the influence
of the disturbance load on the creep deformation will be. Finally, based on the statistics of the creep constitutive model
and the parameters of the Burgers disturbance creep model, an analysis has been made of the creep theory, which yields
results in good agreement with the experimental results.
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Fig. 1 Hole-bearing
marble specimen

®1 BILRKREBESERTSH

Table I  Size parameters of hole-bearing marble specimen

A4S fUHER/mm  &F /mm  HA /mm  S7EH /mm

D-10 6.30 99.74 49.05 2.03
D-7 8.10 100.35 48.62 2.06
D-6 8.21 100.82 49.08 2.05
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Table 2 Uniaxial creep testing under

graded loading stress levels MPa
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Table 3 Axial fitting parameters of D—6 specimen

o s EY E,/ m/ ! iEES
Jngk Ml GPa GPa  (GPah) (GPah) Z¥
J& 1830 3.7let5  1.8et6  2.77e+8  0.9567
—%  —¥ 1830 5186 1.8¢+6 12857 09215
W 1830 377 1.8e+6 35 0.9232
JC 1820 5.78e+3  8.86e+6  3.59¢+6  0.964 2
—z%  —K 1820 16.67  8.86e+6 16.67 09125
—IWk 1820 11991  886et6 11991  0.9386
g 16.14 1.58e+4 1.58¢+4  83et+6 09730
=% —IK 16.14 41135  1.58e+4 76.23 0.9053
W 1614 197.63  1.58et+4 33765  0.8857
J& 1523 1635  545¢+3  835e+5  0.9603
g %k 1523 790 5.45¢+3 1580  0.8962
TR 1523 426.67  5.45e¢+3 85333 0.9206
J& 1840 83et3  12.5e+3  1.7et3 09105
T k1840 595 12.5¢+3 1037  0.8917
W 18.40 442 12.5¢+3 885 0.8812
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Table 4 Circumferential fitting parameters of D—6 specimen

a% s Ey E,/ n/ 1/ A
fn# Bl GPa GPa  (GPah) (GPah) H¥
T 773 19200 6580 2750 09255
—%  —k 773 833.0 6 580 833.0  0.9023
— 713 757.0 6580 15150 0.8965
M 58.0 560.0 17 800 1240 09372
—%% —IK 580 71.8 17800 143.6 09265
I 580 433 17800 169.0  0.8937
I 30.0 12000 60000 267.0  0.9562
=4 —k 300 52.0 60000 693.0 0.8927
—% 300 31.0 60000 4110 08727
M 18.7 427.0 6 400 1220 09922
g —k 187 65.7 6 400 4058 09167
—W 187 40.5 6 400 2574  0.8942
T 14.5 130.9 7200 654  0.9309
g ) 145 10.2 7200 86.0  0.903 4
—k 145 2.3 7200 143 0.876 4
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