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Fig.1 Two types of model specimens under

biaxial compressing
(a) —Model I ; (b) —Model II
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Table 1 Experimental values of equivalent mechanical parameter of white cement model |

a/ (%) 0 30 45 60 75 90 No crack
0,/ MPa 4.04 3.60 6.43 8. 06 6.24 8.49 9.:33
E./MPa 476.7 481.9 494. 6 609. 4 656. 4 796. 6 1152.9

B, 0.017 0.015 0.012 0.019 0.022 0.019 0. 054
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Table 2 Experimental values of equivalent mechanical parameter of white cement model I

a/ (%) 0 30 45 60 75 90 No crack
0./ MPa 7.13 6.48 3.24 5.87 5.90 7.82 9.41
E./MPa 1326.6 1320.5 920.3 1554.3 1826.6 1620.7 1959.6

H, 0.019 0.016 0.015 0.021 0.020 0.028 0. 043
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Table 3 Test results of crack expanding stress

0.; of white cement model [

0./ MPa
0,/ MPa
300 450 600 900 No crack
0 3.6 6.43 8. 06 8.49 9.33
2.2 9.75 9.12 11.82 13.10 14. 81
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Table 4 Test results of crack expanding stress

0, of white cement model II

0./ MPa
0,/ M Pa
o 300 450 600 75 90° No crack
0 7.13 6.48 3.24 5.87 5.90 7.82 9.41
2.2 12.67 12.89 10.37 13.13 11.81 12.06 13.68
6.5 14.61 12.91 11.15 15.25 15.20 19.64 19.88
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Fig. 5 Comparison between theory and test
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Table 5 Equivalent strains &, comparison between theory and test of

white cement model I under biaxial compression( 0,= 2.2 MPa)

Experiment value

Theoretic value

a 01/MPa

€4/ 1072 €,/ 1072 €4/ 1072 Error/ % €,/ 1072 Error/ %
30° 12. 11 2.06 0.25 2.51 +22 0.32 + 28
45° 9.06 1.96 0.45 1.83 -7 0.42 -7
60° 14. 61 2.01 0.35 2.39 +19 0.41 + 17
90° 12.82 1.48 0.41 1. 60 + 8 0.43 + 2
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Table 6 Equivalent strains &, comparison betw een theory and test of

R6 UL HKJEHR ERMNAL €, BB 5 5C b8 1 EL R

white cement model II under biaxial compression

0,= 2.2MPa 0,= 6.5MPa

YC) W  Epperimeni Theorelis e %  Experirent Theorelic  FError
/MPa  value/ 10" % value/ 107 ? 1% /MPa  value/ 1072 value/ 107 ? ! %

0 13.07 1.25 0.98 -2 13. 60 0.91 1.02 - 12
30 11. 80 1.20 1.28 +7 12.91 1.18 0.97 - 18
45 11.07 1.15 1.20 + 4 8.30 0.87 1.03 + 18
60 12.78 0.78 0. 82 +5 13.26 1.04 0. 84 - 19
75 10. 89 0. 82 0.59 - 28 12.20 0. 63 0.67 + 6
90 9.02 0.71 0.55 -23 8.97 0.55 0.50 -9
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Biaxial compression experiments and orthotropic constitutive

relationship for regular cracks in replicated rock mass

LI Li'yunl, LIU Daan®, SHI Xia(rqunl, CHE Fa‘xing3
(1. School of Application Science, U niversity of Science and T echnology Beijing,
Beijing 100083, China;
2. Institute of Geology and Geophysics, Chinese Academy of Sciences,
Beijing 100029, China;
3. Shanghai Institute of Tunnel, Shanghai 200233, China)

[ Abstract] A series of biaxial compression experiments, dealing with the effects of regular cracks in replicated rock mass, have been

carried out. The results show that the macro-strength 0, increases basically with the increasing inclined angle a of crack and remark-

ably with the increase ing side compression 0,. But when a=45°, 0, becomes the lowest. The initiation angle 0 of the cracks and

the up limit of the critical fracture load can be estimated well by the mixed-mode fracture criterions of &g and Gg,.. Based on the

results of uniaxial compression experiments, an orthotropic constitutive relationship is constructed, which can be applicable to the

multr cracked body problem of mining and other underground engineering. The computed results by this relationship agree well with

the biaxial compression experiment results.

[ Key words] biaxial compression; model experiment; multtcracked body; orthotropy; constitutive relationship
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