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Quantitative test on meso-damage characteristics of marble
after different temperatures
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Abstract : Based on the uniaxial compression test and the quantitative meso-damage test, the mechanical properties and

meso-damage characteristics of the Jinping marble in Sichuan Province after different high temperatures were studied.

The temperature varied in the range of 20,100,300,450,600 °C. The results show that there are three main microc-

racks,which are intergranular cracks,transgranular cracks and intracrystalline cracks,in marble specimens under uni-

axial compression. The geometric parameters of the microcracks fit generalized extreme value distribution. There are the

different mechanical properties under 100 °C and under higher temperatures because the threshold temperature of in-

tergranular cracks and transgranular cracks is about 100 °C. The intergranular cracks play a dominant role during the

damge of marble samples.
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Table 1 The mechanical indices of the marble on uniaxial

compression tests under different temperatures
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300 12.32 64.17 5.86
450 9. 64 56. 04 7.55
600 5.61 47.24 9.40
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Fig. 1 The stress-strain curves of the marble obtained by

uniaxial compressing test under different temperatures

Bt 5 T B () — 20 T e LA o R0 Y T D)
FEHLH I ARG Ea B, B 300 °C B, A i PR AR
100 °C B 5 B i Y 58.5% , W {E N 1 B A
75.8% ; 24 IR FE N 450 °C W, 3R LR AN
45. 8% ,WEEAE 3 J1[6h 66. 2% 5 416 i h 600 °C I,
BAPERS AN 26. 7% | WEME N SR 55.2% . Tii



250 # %

2011 457 36 48

A {117 72 DU ot 3 1% P 3 T 485, B 300 °C A, U
A IR 100 °C B I AE R AR 19 126. 6% 5 4L
450 °C I WE(E R ARG IR 163. 1% ; 5L R 600 C
B, WAL R AR 34 iR 203. 0% . [, I 77 — 7 728 il 2%
(AT 285 Bt o 10 B8 P v R AR R AR A i R B e T
2z H R 25 B B R K 302 B e TR A
AR 537 A SRR A5 AR H i R )™
A= R AR ) 1 U 22 (AR B0 LT S T 34 Jn T
FE I R ; R 8 B — e R B 1) A SR Ab B 42
IS 2RI
2.2 KBEEANBGHEEUREER

3 2 L 26 1 R R AU A5 R T A B
SEM FEM&, Jo i R BHLA 1R BRIl e 400 i I 1AM O 15
27 IR EEGEAE T, oA O R B ) Ak 1) 5
An R P E AR 3 SRR (B 2) U AR RS T
ZGURTH AL, AR SCER[ 157, BT RAF L
FEATUMME B S B R 2A Dy O f K L 58 8 AT
FRAGE BRI SO T i SEM UG 3 EAY e 38 45 b ke
U R LU B, M Ery i i f K e
A 4 D71, Bt i N 24 TR R8O ZE
903 RIS ARG FRAE
2.2.1 Jifuff

TR T P AT DA e H O 7 f R R AE T
TR T 57 A 5 N 2807 1) AR e | ko bl o
FARE ORI B SE 1) 5 M3 ) 92 FR I 4 XA
AR B2 Iy AN ) BEAIE P I B Bl 28 1 IR R op
3 BB ARG A R, 5 TS0
DL RECRIE (] 3) 43 S E RSO B %) 5 A £ A6
REHFE(E4), SRI5, 0 H Matlab 350 T HA6
XF 1 AR A EES R4 BE A TR A, 1531 3 Rt
TG 3 A HE AL B 3 28 0 2L 80 iy 7 v #A 1
95% PRIEZ Hh B AR LT G A Rl S 800 | SO BR 43 A
( Generalized extreme value, faiFK GEV) , FAH N % )&

(c) BmPRL

2 REA BN ER R EOE X

Fig.2  The main microcracks in marble specimens
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Fig.3  Wind rose of the microcracks(20 °C)
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Fig. 4 The azimuth histogram of the microcracks(20 °C)
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Table 2 The statistics variance of the microcracks

azimuth under different temperatures
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Fig. 5 The statistics mean value of the microcracks azimuth,

length and width under different temperatures
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