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Thermal and mechanical coupling-induced. meso-scale mechanism on failure
strength and AE‘law of granite

XUE Dong—ie ZHOU Hong-wei HU Ben REN Wei—guang
( School of Mechanics & Civil Engineering China University of Mining and Technology( Beijing) Beijing 100083 China)

Abstract: Based on SEM a series of experiments.on granite meso-scale mechanics were carried out. As a comparison
an accurate numerical model was established using multi-threshold segmentation method to distinguish different materi—
als in the granite samples. A further study had been made to focus on thermal and mechanical coupling-induced meso—
scale behavior including failure strength and acoustic emission ( i. e. AE) under uni-axial tension. Three coupling
paths were designed for heating and loading axial tension. The first path is to heat the samples at a predetermined tem—
perature then increase the loading until the destruction of samples. By contrary the second path is to load the samples
to a predetermined value then heat the samples until their failure. Considering the coupled effect the third path is to
pressure and heat the samples alternately. The results show that the different laws of acoustic emission can be summa—
rized into three types corresponding to the different range of temperature and strength. There is an exponentially de—
creasing trend between the strength and temperature in different paths. The failure strength is a single~valued function
of temperature. In the simulation model the acoustic emission characteristics under different load paths depend mainly
on the coupled value of temperature and stress.

Key words: meso-scale mechanics; meso-scale simulation model; uni-axial tension; thermal and mechanical coupling
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Table 1 Details about three loading paths
1 T/C 25 63 82 101 120 158 177 196 234 272 300
I P/N 0 0.99 1. 65 2. 64 3.30 4.95 5.94 6. 60 8.25 9.90 10. 56
AP/N 0.99 0.99 1.32 1.65 1. 65 1. 65 2.64 3.30 3.30 4.95 4.95
AT/C 57 19 57 19 38 57 38 38 57 19 38
AY 2
Mohr — Coulomb ( 25 C 500 C 5%
) . 50% . 3
30%
. ( 3).
2 3
Table 2 Thermal parameters of three kinds of material in granite
/c /(1 (kg C) ) /(W (m=€) ) /(kg*m™)
25 879.3 2.02
2 981
500 923.265 1.01
25 700. 0 7. 69
2 674
500 735.0 3.85
25 710.0 1.63
2 650
500 745.5 0. 82
3 3 20-21
Table 3 Physical parameters of three kinds of material in granite
/C /C /GPa /MPa 1(°) /MPa
25 9.00
69. 60 0.25 11.9 59.4 7.04
500 11.70
25 7.50
96. 40 0. 08 35.6 68.5 14. 02
500 9.75
25 10. 00
78.50 0.29 21.1 62.4 11.03
500 13.00
: (
| 25 -
C
25 C °
120 C 200 C 3 o I

(25 ~
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