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Research on the Influence of Structural Plane Parameters on Rock Failure
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Abstract: Through the true triaxial loading-disturbance tests of granite with different structural planes, the acoustic emission
system was used to monitor the rock failure process, and the failure characteristics and acoustic emission evolution
characteristics of rocks with different structural planes were explored. The relationship between structural surface parameters
and rock sample failure outcomes was analyzed, and macroscopic and microscopic differences of the three failure results were
compared. The results are concluded as follows. (1) When the length of the structural plane is 20 mm and 30 mm, the rock
sample is prone to crack-induced failure. When the length of the structural plane is 50 mm., the rock sample is prone to
rockburst. With the increase of the length and dip angle of the structural plane, the failure of the rock sample tends to change
from shear failure to internal shear and external splitting. When the length of the structural plane is short, the dip angle has a
weak influence on the failure mode of the rock sample. Structural plane grouting will weaken the intensity of rock failure. (2)
The proportion of tensile and shear areas in RA-AF density diagram of rock samples with three kinds of failure results is

different. (3) With different structural plane parameters, the crack distribution and amplitude exhibit significant differences in
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the upper, middle, and lower positions of the rock sample’s structural plane. (4) Based on the analysis of the variation

characteristics of the coefficient of variation CV () of & value and r value, it is found that there are significant differences

between the formation of shear cracks and tensile cracks in granite with different structural plane parameters under dynamic

disturbance. This study can provide theoretical guidance for the prevention and control of mining-induced disasters in deep rock

mass with structural planes.

Key words: Structural plane, Disturbance, Acoustic emission, Localization, Failure characteristic
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Fig.1 Schematic of true triaxial loading-disturbance

principle for a rock mass with structural surfaces
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Fig.3 Rock samples with derived cracks

(2) BYUIRE AN . B B 1) d 24 780 1 3K 11
FREANE 4 PR B A4 T R S T AR T
ANBUREIR YT 3 2 B T R B 2 B 3 IR
B-45-30 . H-30-20 5 A5 25 44) 1H 1) Al 24 340 9% A7 B LA AH
[F] o 66 25 A b 0 4 o /N B 5 5 5 B-45-30 i
AT 5 W8 4 B BN AU 3R 3 5 B-30-50,
G-30-50 5 RE 45 F T 1 3 2 Bl s B Al 24 ) 95 B
%5 B-30-50 25 FF 45 k4 1T 8 5 I 23 1 A A B
IR EH A A 2 PR R A RE R I A TS e B AR

K FE 1] B B I B 5 G-90-30 7+ FF % 55 ™ o F BF
55 T HA A R AR I A TR S A Bk AR IR,

Lrerran

i

-
&3

(e) H-30-20

4 UM ABBIRBER
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Fig.5 Rock samples with tensile slab-cracking type damage
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Fig.9 Positioning results of acoustic emission

tests on some rock samples
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