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Effects of post-peak brittleness on failure and overall deformational
characteristics of rock specimen with random material imperfections

WANG Xue-bin

(Department of Mechanics and Engineering Sciences, Liaoning Technical University, Fuxin 123000, China)

Abstract: In uniaxial plane strain compression, the failure processes, precursors, acoustic emissions and overall
deformational characteristics of rock specimens with initially random material imperfections were modeled using FLAC.
FISH functions were used to generate initial imperfections, calculate overall deformational characteristics and to
remember the number of failed elements per 10 timesteps. For intact rock element exhibiting linear strain-softening
behavior after the occurrence of failure and then ideal plastic behavior, the failure criterion is a composite
Mohr—Coulomb criterion with tension cut-off. Initial imperfections undergo ideal plastic behavior after the occurrence of
failure. At different post-brittleness, the stress—axial strain curve, stress—lateral strain curve, lateral strain—axial strain
curve, volumetric strain—axial strain curve and calculated Poisson’s ratio—axial strain curve separate prior to the peak
stress. After the initially loading stage, the calculated Poisson’s ratio linearly increases with axial strain since material
imperfections fail progressively so that the increase in the lateral strain exceeds the increase in the axial strain. As
post-brittleness decreases, precursors to failure tend to be apparent and failure processes become less sudden. For more
brittle rock, strain-softening behavior occurs earlier after the volume dilation; shear strain concentration zones are fewer
and the acoustic emission duration in strain-hardening and strain-softening stages is longer.
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Fig.3 Failure processes ((a)—(d)) and macroscopic stress—axial strain curve (e) in scheme 1 (the highest brittleness)

T M S o A A
Ry B F e o
E=d
B
=
¥
=
=
Y
=
=
<
&
Kl ) B2 A5 /1075

20— — _ —— 30
(©) 7 S I =
R Ty B RE 25 %
R
{20 B
=
#=
15 =
2
110 ;3?
!&L Mﬂ :
s
| | b LEH’

AP (AANIL, " YR

2 3 4 5 6

Hlypo REAE/1075

(a) WA 6 000; (b) BTN 8 000; (¢) WA 10 000; (d) W TAIZE A 12 000; () W01 g —Hl 1] 3 A% h 2%
4 FE 5 P (Wbt FAK) 8 IRTAL () ~(d) B R WAL ) —dh6) B 2 1 2 (e)
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