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Damage mechanism and stress wave spectral characteristics of rock
under tension
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Abstract: The tensile property of rock is much worse than its compression performance, and the damage mechanism under
tension determines the stability and safety of rock engineering. To study the tensile damage mechanism of rock, the vibration
theory and acoustic emission (AE) signal tests under indirect tensile conditions are used to analyze the damage evolution
process of granite. The tensile damage mechanism is obtained by using the fractal theory and the distribution of dominant
frequencies and energies of AE signals. Based on the distribution of AE events, damage is instantaneous and the number of AE
events sharply increases when the loading stress reaches its ultimate tensile strength (UTS), reflecting apparently brittle
performance. The fractal dimension of AE events decreases as the loading stress increases. The dominant frequencies of AE
signals at the indirect tensile stage are mainly concentrated at 175~250 kHz and 50~100 kHz. Their energies are intensively
distributed in the band width of 0~312.5KHz. The stress wave characteristics and fractal mechanism can reflect the basic
mechanical property of rock. They are of important experimental and theoretical significance for further studies on rock
performance and enhancing the safety of rock engineering.
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Fig. 1 Forces acting on rock mass under uniaxial tensile stress

K IR AL B ik e th a0 AR B B RS AL 7

el
u(x, t)= sin—sin—cos—t¢ , (2
( ) T i 2 2/ 2/ @

K, =1,3,5,, a=JE/p -

UK =100mm, EA% d=50mm B FE AL 5 5
A, HERE E=40GPa, ¥ p =2700 kg/m’, i
hinEEE N 2.84 MPa, ALV =0.25. K& 2 B2
x=90 mm A SHRALE, A AR ) S R SIIR
A, WRIEEA HENFER. BTEsEiR, iR
MR FE LN, DUBBIHOK S . HA R PR3 18 i PRk
Fourier ZZ#RBUIZ AT a0 3 FioR, JR3hIIAEN
11 kHz, 530 b4 S 1) ] 5 A%

8el & 1 . im . imx  ima
2 =
i=1,3,5,~

KAALE, S5, A AL 5 N R 337
101
5
g
0
5L
-10 1 1 1 1 )
0 02 04 0.6 0.8 1.0

{/ms

2 AR S ETRENE

Fig. 2 Longitudinal vibration in granite samples
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Fig. 4 AE event stress relation curves in splitting tests
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Fig. 5 Distribution of AE sources in splitting tests
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Fig. 8 Distribution of AE energy in splitting tests
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