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Postpeak strain softening model of rock based on degradation angle

YU Yong—iang' ZHANG Chunhui**WANG Lai-gui’

(1. College of Mine Technology and Engineering Liaoning Technical University~Fuxin 123000 China; 2. School of Civil Engineering Hebei University of Sci—
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Abstract: To reflect the effect of confining pressure onthe brittleness of the post-peak rock the degradation angle of
post-peak strength of the new parameter was presented. Based on the test data for mudstone of Shanxi in triaxial com—
pression the linear relationship between the.degradation angle and the confining stress was founded. The law between
the equivalent plastic shear strain and ‘the«degradation angle was presented and the strain softening model of rock
based on the degradation angle wasset up. Fish function method within FLAC was used and the numerical code was
developed. In numerical case study the strain softening processes under variable confining pressure for mudstone of
Shanxi were modeled. The simulating results accord with experimental data. Those show that the degradation angle is
an effective parameter to reflect the effect of confining pressure on the brittleness of the post-peak rock; the model in
this paper is reasonable and can be used to model the strain softening processes of post-peak strength rock.
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/MPa 0/(°) /MPa /MPa
20 0 9.5 21.1 8.9
=40 MPa ;=40 MPa 5 18.5 31.4 18.2
30 MP 10 30.0 38.1 25.7
0= a
020 Mpﬁ’/;% 20 34.0 47.1 35.0
010 MPa 30 55.0 54.6 46.2
755 MPa 40 90. 0 68.2 68.2
;=0
-60 40 20 0 20 40 60
/107 &/10™ ( 1) 1
. 0 = 1.832¢, +7.447 (2)
1 _
. . : : R* =0. 966
Fig. 1 Triaxial compression stress-strain curves
of mudstone of Shanxi ° 3 °
90
80F = iR
- < 0T el
& 60r
2 o § 50
40
o, G 5l
20
___________ B/ 10§
plONC o 0 5 10 15 20 25 30 35 40
M LA /()
Al .
i o,=0 3
—— al
e Fig. 3 Relationship between degradation
O & D €,
angle vs confining stress
2 - 12 Tennessee
Fig. 2 Simplied triaxial compression stress-strain curves Ten—
2
nessee 4 2 o
T3 (1) 2 Tennessee
(0B ) R?
(B ) (BC =0.975 5 o 5 Tennes—
) (CH )o e

BC



2012 37

404
300 SUSTEY
250 F A _ 345
£ T
- & = = ~ £/l
=200 e R
Ri1s0l e~ V207
= LAY ke~
E 100 A
= \ - 0.
= d ST - —345
50'// \\__77'77770
n n‘| nl'1 nl’3 nI A n‘z r\lr n=
v u.1 u.l LV s | l{.ﬂ u.o v.o u./
/107

4 Tennessee

Fig. 4 Test data for Tennessee marble in triaxial compression
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Table 2 Test data for Tennessee marble in triaxial

compression
/MPa 0/(°) /MPa /MPa
0 18 130 10
3.45 30 145 60
6.90 34 160 80
13. 80 46 180 110
20.70 61 195 130
27. 60 75 215 180
34.50 80 245 230
48. 30 89 275 270

5 Tennessee
Fig. 5 Relationship between degradation angle and

confining stress for Tennessee marble
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Fig. 6  Strain-softening model based on degradation angle
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