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Research on mechanical characteristics and micropore structure
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Abstract: Mechanical characteristics and micropore structure of granite under high-temperature (from normal to 1 300 ‘C) have been
researched with hydraulic servo system MTS 815 and micropore structure analyzer 9310. The results are as follows: D Mechanical
characteristics do not show obvious variations below 800 C; strength decreases suddenly above 800 ‘C and bearing capacity is
almost lost at 1 200 ‘C. @ Rock porosity increases with rising temperatures; the threshold temperature is about 800 ‘C; at this
temperature its effect is basically uniform with strength decreasing rapidly. 3 The connectivity is good although rock porosity is
small. The coexistence of the characteristics of different widths of micro-fissures is displayed in phase pressure-mercury test curves.
The accumulated pressure-mercury test curves show a stepwise shape. Ultramicropores gradually convert to micropores and
connectivity increases when temperatures are over 800 C. @ Rock fractal dimension of pore distribution decreases with rise of
temperature. Thermal damage of rock transforms from irregular crack structure to homogeneous pore structure gradually at high
temperature. The weakening of rock heterogeneity is the basic reason for the decrease of fractal dimension of pore distribution.
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Fig.3 Stress-strain curves of granite after
high-temperature
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Fig.4 Relationship between strength and temperature
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Fig.5 Different macro-fracture after different temperatures
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Tablel Rock porosity under different temperatures
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25 50 100 200

1 0.953 0.729 0.866 0.912 1.49 1.044 2.619 3.554 3.973
2 0.945 0.805 0.681 1.064 1.369 1.114 2.417 4.191 4.631
3 0.721 0.703 0.66 1.048 1.373 1.823 2.678 3.708 4.766
PHME 0.873 0.746 0.736 1.008 1.411 1.327 2.571 3.818 4.457
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Fig.6 Relationship between rock porosity and temperature
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Table 2 Percent of different apertures of granite at
different temperatures

WE EEALAR EALER ML

RALBR A

T/°C /% /% /% /%
25 48.387 16.129 32.258 3.226
50 52.174 13.043 34.783 0
100 50.000 17.857 25.000 7.143
200 52.941 14.706 20.588 11.765
300 38.776 16.327 18.367 26.531
500 47.059 14.706 23.529 14.706
800 38.824 28.235 24.706 8.235

1000 36.667 40.833 18.333 4.167

1200 23.704 47.407 23.704 5.185
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Fig.7 Phase and accumulative pressure-mercury test curves of granite at different temperatures
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Table 3 Fractal dimensions of crack size distribution at
different temperatures
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1 3.059 3.135 3.177 3.130 3.063 3.060 3.050 3.021 2.949
2 3.048 3.091 3.163 3.081 3.036 3.041 2.99 2.951 2.932
3 3.028 3.079 3.161 3.043 3.033 3.025 2.958 2.902 2.890
PHME 3.045 3.102 3.167 3.085 3.044 3.042 2.999 2.958 2.924
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Fig.8 Relationship between the fractal dimensions of
crack size distribution and temperature
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