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TRUE TRIAXIAL EXPERIMENTAL STUDY ON ROCK WITH HIGH
GEOSTRESS
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Abstract: The complicated evolvement of stress load, which is produced by excavating underground engineering
under high stress conditions, is simulated through true triaxial experiment. Under the given loading method, the
experimental results about new granite in Laxiwa show that the resilient deformation is found and acoustic
emission counts rate is evidently enhanced when the minor principal stress is unloaded. The enhancing extent of
acoustic emission counts rate increases with the intermediate principal stress. The constitutive relation is
elasto-brittle. The peak value of strength increases with the intermediate principal stress; and the ratio of
increasing value of limit strength and the intermediate principal stress decrease with the intermediate principal
stress. The peak value of acoustic emission counts rate depends on stress state; and the amount of peak value is
equal to that of major crack after failure. Finally, the failure mechanism is discussed.

Key words: rock mechanics; high geostress; true triaxial experiment; characteristics of strength and deformation;
acoustic emission(AE); failure mechanism
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Tablel Initial stresses of true triaxial experiment
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4 10 40 50
5* 10 50 60
6" 30 60 70
7* 30 70 80
g* 30 80 90
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Table 2 Peak values vs. the intermediate principal stress o;
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2* 20 209 38 1.85

3* 30 221 49 1.63

& 40 233 61 1.53

5* 50 243 71 1.42

6" 60 252 80 1.33

7* 70 258 89 1.27

g* 80 264 92 1.15
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Table 3  Elastic modulus vs. the intermediate principal stress o;

R o) 2 R 73/MPa BRI GPa
1 15 488
F 20 54.9
3 30 51.1
4 40 53.8
5" 50 55.4
6" 60 53.6
7 70 54.1
8" 80 50.4
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Fig.2 Curves of AE activity and stress paths

MUL B AR AT BUE Y, AR A ]
ARG, AR HTIN OR RSB 7 R
T ANIRHRRR o

(1) IS5/ TN IAEEBN, 75 R R
$E 0 e R B e 1) 32 g T R R e, A
BNENITRT a7 R TR 2 LA 4.

Fa EIEGEADTENIE S AR TR
Table 4 Ratios of AE counts rate before unloading to that after

unloading
N VAT R R RS éﬁ%ﬁriﬁz%
R &S R &S 4 0 BE /%
1 15 39.6 26.4
2t 1.9 525 276
3 1.4 55.9 40.0
4 13 457 35.2
5 1.2 59.1 49.3
6" 18 85.8 417
7* 15 78.6 524
8* 1.7 94.5 55.6

(2) WL R RS S A W R . 7S
BT BCR A WY K i KN S 0y IR 50 245
DS E PR I¥) 30%~50% 0, 75 RS Ik
Wl nss, FRona A ORGP R Y ik

K5 R Bl R I R IR K N ) o
Table 5 Peak values of AE activity vs. the major principal
stress o,
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¥ 39 56 79 9 260 132 377 4478
2 3R 60 65 81 143 123 217 2921
3 46 76 91 153 225 5964

4 46 95 148 8964

530 169

6" 35 67 92 190 269 3257

™ om 90 186 7165

g 31 58 76 9 247 362 743 2674
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Table 6 Amount of AE peak values vs. those of macrocracks
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1 3 3
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