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Experimental investigation on dilatancy behavior of marble with pre-existing
fissures under different confining pressures

YANG Sheng-qi, LIU Xiang-ru
(State Key Laboratory for Geomechanics and Deep Underground Engineering, China University of Mining and Technology, Xuzhou
221008, China)

Abstract: Based on the obtained volumetric-axial strain curves of marble with pre-existing fissures under different confining
pressures, the effect of confining pressures on dilatancy behavior of marble with pre-existing fissures is analyzed. The results
show that the crack damage thresholds of intact and pre-cracked marble all increase linearly with the confining pressures, and
that the sensibility of the crack damage thresholds to the confining pressures is lower than that to the peak strength. Under the
same confining pressure, the medium marble with smaller grain sizes has higher crack damage threshold. The long-term
internal friction angles of intact and pre-cracked marble are lower distinctly than the short-term, but the reducing extent of
long-term cohesion is closely related to fissure geometry. The higher the peak strength of intact or pre-cracked marble, the
larger the corresponding crack damage thresholds. The peak strength of intact and pre-cracked marble has a good linear relation
with the crack damage thresholds. The conclusions are significant for the choice of mechanical parameters of rock mass with
jointed fissures when carrying out engineering design and numerical simulation.
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Fig. 4 Complete volumetric-axial strain curves of pre-cracked coarse marble under different confining pressures
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Fig. 5 Complete volumetric-axial strain curves of pre-cracked medium marble under different confining pressures
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Fig. 6 Typical axial stress-axial strain, axial stress-circumferential strain, and volumetric-axial strain of marble denoted crack
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Table 1 Peak strength parameters of intact and pre-cracked marble in accordance with linear Coulomb criterion!”
KEUHERY AR AT UCS/MPa M/MPa N ¢/MPa 0/(°) R
AT 69.83 73.68 2.77 22.14 28.0 0.985
- " B ! 31.20 36.74 3.98 9.21 36.8 0.992
MRS cHl 17.20 29.53 4.44 7.01 39.2 0.975
D 36.60 43.92 3.91 11.11 36.3 0.990
AT 1193 120.33 3.60 31.71 34.4 0.990
. " B! 75.01 66.43 4.94 14.94 41.6 0.980
TERAEE cHl 23.83 36.51 6.36 7.24 46.7 0.985
D M 39.87 58.18 5.20 12.76 42.6 0.954
F2 HBEHARRBEENHLT SHEREKERESH
Table 2 Crack dilatancy characteristics and long-term strength parameters of pre-cracked coarse marble
ZARR 3 A oyMPa o/MPa 6, /MPa  g.4/10° 30107 £,0/107 ca/MPa 0d(C) R
0 66.54 76.2 1.766 0.271 1.225
0 64.59 70.9 1.761 0.281 1.199
A 5 80.13 89.6 1.914 0.195 1.524 23.00 201 0.964
10 87.52 101.4 2.046 0.290 1.465 (73.9%)  (21.1%)
20 81.14 107.4 1.963 0.207 1.548
30 108.96 128.0 2.353 0.454 1.445
0 27.84 31.2 1.850 0.162 1.525
B 10 59.44 72.2 2.446 0.244 1.958 10.30 27.4 0.985
20 69.61 101.6 3.636 0.336 2.963 (C11.8%)  (25.5%)
30 81.57 120.7 5.297 0.699 3.898
0 13.58 17.2 0.852 0.120 0.612
cm 10 38.32 80.4 2.260 0.161 1.938 15728/ 2278(_)?/ 0.949
20 73.06 102.3 5799 0.617 4.565 (17.5%)  (27.0%)
30 63.24 124.5 3.467 0.519 2.430
0 18.21 36.6 0.996 0.113 0.770
D 10 55.33 81.8 5.605 0.431 4.744 ;,42 226.3 0.938
20 42.30 106.4 3.029 0.237 2.556 (32.9%)  (27.5%)
30 75.69 125.3 4.931 0.906 3.120
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Fig. 7 Relation between crack damage threshold of intact marble

(Type A) and the confining pressure
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Table 3 Crack dilatancy characteristics and long-term strength parameters of pre-cracked msedium marble
Ein oyMPa o/MPa  g,/MPa  £,4/10° 30107 v/ 107 ¢4 /MPa 0d(C) R

0 93.6 131.9 2.546 0.448 1.651
0 85.1 114.0 2.653 0.392 1.869 27.00 27.7

AR 0.995
15 130.6 162.2 3.594 0.497 2.600 (14.9%) (19.5%)
30 171.4 205.3 4.124 0.684 2.757
0 54.95 75.1 1.876 0.304 1.269
10 77.14 88.5 4.789 0.498 3.793 17.38 26.8

B 0.949
20 125.14 153.8 4.281 0.516 3.249 (-16.3%) (35.6%)
30 126.79 184.6 3.392 0.549 2.294
0 16.68 23.8 0.933 0.107 0.719
10 61.85 109.3 4214 0.131 3.951 4.95 34.4

cH 0.990
20 83.01 143.3 2.617 0.316 1.986 (31.6%) (26.3%)
30 129.62 191.2 6.099 0.872 4.354
0 18.58 39.9 1.017 0.064 0.890
10 41.81 118.7 1.818 0.069 1.681 4.51 27.9

D} 0.980
20 60.99 160.2 2.510 0.179 2.152 (64.7%) (34.5%)
30 104.19 166.2 3.557 0.472 2.612
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Fig. 8 Relation between crack damage threshold of pre-cracked coarse marble and confining pressure
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threshold o4 of intact marble
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threshold o4 of pre-cracked marble
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