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1 RMT-150B 2 JSM-5610LV
Fig.1 RMT-150B full automatic inflexible Fig.2 JSM-5610LV tungsten filament
rock servo test machine scanning electron microscopy
2
2.1 1
Table 1 The results of uniaxial
1. compression tests
! 7C B/cra Oma/MPa €,,/1073
100°C 100°C 20 20.6 84.05 4.87
300°C 450°C 600°C 100 21.05 84.64 4.63
100°C 58.6% 45.8% 26.7% 300 12.32 64.17 586
450 9.64 56.04 7.55
300°C 450°C 600°C 100°C 75.8% 600 5 61 47 24 9.40
66.2% 55.8% 300°C 3
450°C 600°C 100°C 126.3% 163.0% 203.0% .
- 3
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Fig.3 The stress-strain curve of the marbles under

different temperature in uniaxial compression tests
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Fig.4 The SEM images of the marbles
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Table 2 Unbiased estimator of the distribution of Table 3 Unbiased estimator of the distribution of
microcracks’ length microcracks' azimuth angle
Weibull
/°C = - — - /C - . - .
Yz c m Ui Yz o § o
20 3.4002 0.7671 20 67.714 13.103 -50.641 12.534
100 3.7312 0.8103 100 59.417 12.915 —-39.253 14.783
300 4.5395 0.9474 300 67.648 14.016 -58.125 11.837
450 1.836 162.477 450 58.378 11.471 -62.397 12.685
600 2.512 190.615 600 52.456 13.357 -46.582 13.468
3.3 4
Table 4 Unbiased estimator of the
20 ~ distribution of microcracks' spacing
300°C 450 ~ 600°C % A
1 yz o
f s = Ae—/\s s =0 4 20 5.1523 0.8922
- 100 5.2037  0.7743
300 4.8681 1.1844
4. 450 0.006 67
600 0.00902
4
a. 100°C . 100°C
b. 100°C
C. 20 ~ 300°C
450 ~ 600°C Weibull . - 90° ~ 90°
20 ~ 300°C
450 ~ 600°C
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Microstructural investigation of mechanical characteristics
of marbles under different temperatures

LI Dao-wei' ZHU Zhen-de! JIANG Zhi-jian> QU Wen-ping'
1. Institute of Geotechnical Engineering Hohai University ~Nanjing 210098  China
2. Water Conservancy Planning and Design Institute of Shenzhen  Shenzhen 518036 China

Abstract Uniaxial compression tests of marbles under different temperatures were conducted. The results show that the
uniaxial compression strength and elastic modulus of the heated rock decreases dramatically and the threshold
temperature of marbles is about 100°C. Using scanning electron microscopy SEM  the fracture microstructure of
marbles under different temperatures was examined. From the SEM images the microcracks’ microstructural parameters

including length  azimuth angle and spacing were obtained and statistically analyzed. The lengths of the microcracks fit
log-normal distribution from 20°C to 300°C and Weibull distribution from 450°C to 600°C  the azimuth angles fit normal
distribution in any temperature range and the microcracks’ spacing fits logarithmic normal distribution between 20°C and

300°C and exponential distribution between 450°C. and 600°C .

Key words marble microstructure microcrack mechanical characteristics temperature





