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Analysis of localization behavior of rock-like materials with damage effect
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Abstract: The critical bifurcation orientation and its corresponding hardening modulus for rock-like geomaterials are derived
considering the effect of stiffness degradation and volumetric dilatancy under the assumption of isotropic damage. The dependency of
the localized orientation on damage degree and initial Poisson’s ratio of rock is examined and the bifurcation behavior of uniaxial
tension sample under plane-stress condition is compared with that under plane-strain condition. It is shown that the localization
orientation angle intimately depends on both initial Poisson’s ratio and damage degree for the rock sample under uniaxial tension
condition. As the initial Poisson’s ratio or damage degree increases, the orientation angle of the plane on which localization tends to
be initiated gets to increase. At the same time, the localization orientation angle of rock sample under plane-stress condition is lower
than that under plane-strain condition.
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Fig.1 Orientation angle of localization for plane problems

4 Sk R LY R AL 23 B

I 3k 4% i) [ PR A SR A 4 SO BT B

b SR AR A 0 JR B R, 4 S E ST g

SAE R 5 RAR SR FUEAT T ARV 5 40T
(1) PR RNAS ST 2l w31 1] 55
TEFIH AL R, BEe, =0, n=0; [

IS TR B, o, =0, 0, =05 W7 g, >0,

d
g, =20 SR B Nk o 50

T

F:w"—r((}) (55)

V) A A Sy B AR PRV R I T AR 7 T #41 B AR 8 e K
R A A AR 20501

v, +(1-2v, )d
0, = arctan
3(1-v,y)—2d(1-2v,)

4\ dY . d
et

(56)




513 SRS 25 B RN AT RA R SR P 2 HT 5

FHT S oL 55 R DA SR AL AL 1T SR 2 s
li) #1100 T A RE E AR A d S HTUR A AR B v HROAHS
KE, snlink 2 5K 3 P,

50 r

v=0.5
40 b—Y=
V=
~ 30 [ v=0
u\\-/ v=0,
N
& 20 | y=
10 F
0

0 02 04 06 08 1
it d
B2 ENER A T AN FATATERA LR AR
JRRALTT [ R SRR Z TR B R 2R
Fig.2 Dependency of orientation of localization on
damage degree for different Poisson’s ratios
under plane-strain condition
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Poisson’s ratios for different damage degrees
under plane strain condition
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Fig.4 Dependency of orientation of localization on
damage degree for different Poisson’s ratios
under plane stress condition
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under plane stress condition
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