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Quantitative test study of meso-damage of granite
under cyclic load with different frequencies
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Abstract: The failure damage of granite under cyclic load is caused by the propagation and coalescent of cracks at mesoscale, so it is
helpful to understand the mechanical behaviours of rock by quantitatively investigating on meso-damage of granite. The uniaxial
cyclic fatigue tests on granite coming from Changjiang of Hainan province are done on the RMT-150B multi-function automatic rigid
rock servo material testing machine. Stress amplitude of 10 MPa and sine wave cyclic loads with five different frequencies of 0.01,
0.02, 0.05, 0.1, 0.2, 0.5, 1 Hz are adopted as dynamic disturbance. A great deal of mesostructural images of Changjiang granite in
Hainan province have been obtained by means of scanning electron microscopy(SEM). The mesostructural images of marble are
processed by regional growing theory based on image processing technique. The meso-damage information of granite microcracks is
obtained from SEM images. Quantitative analysis of meso-damage characteristics under cyclic fatigue load is made from angle,
length, width and area. It is shown that with the frequency of cyclic load increasing, the dispersion of microcrack growth azimuth
value increases and the average of microcrack growth azimuth value fluctuates in the range. The development of microcrack length is
fast; but only when the frequency is 1 Hz, the microcrack width begins to develop and the method of energy dissipation changes.
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Fig.1 Flowchart of making section (unit: mm)
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Fig.3 The damage characteristics of microcracks
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Fig.4 The azimuth angle of microcrack
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Fig.5 Histogram of microcrack azimuth angle (1 Hz)

3.1 fifd

S5 6. 7 W, REREUTA SIS AE
AN FEALL T 30° ~35° X[AFIJ AL 48
TH 7 22 B AT [P ANKTIE N (Hy 286 3948 651)
(PIAX R £, UEBH 28 [T SR [ 26 A Ay 28 1) 4k



523

PER A ARSI AT AR T AL b A 57 40 0 AR T 425

A PR IR A SO R IR i) 3 AR R AE
i SO A Rl i g 1), DI, R R
e AETRETRE AEMUR (R 5 T e T it . X2 i
TAN [ 28 BB R GO AR e R e A AT BT AN
6, LASAN ) SR IR AU JEE 5 1) 48 A R s P e F
.

(a) 0.01 Hz (b) 1.00 Hz

B 6 RN HIXNE BRI
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Fig.8 Statistical average and variance

of microcrack length

K2 WRIKEHEIE

Table 2 Increase amplitudes of microcrack lengths
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Fig.9 Statistical average and variance
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Table 2 Increase amplitudes of microcrack widths
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