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Figue 1 Linear elastic brittle law
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Table 1 Mechanical parameters of rock

Ik 20 Bl
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Zh % 1/ MPa 25
MR L/ GPa 23

THFA L 0.19

HUPUE R B/ MPa 108
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Figue 2 The flow chart of GPD program
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Figue 3 Numerical simulation model of the intrusion

into intermittent jointed rock by one cutter
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Figue 4 Process of rock fragmentation in rock mass with different joint inclination angle
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Figue 5 Principal stress contour by one cutter
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Figue 6 Relation between the location of endpoints of intermittent joint with parameters of rock fragmentation

3.3 BRETERAR A RS MR R

7 RS S T R A 1, TR
) BEET R AR S, ) A%
Py =/ oy AR A B R N, A
EREA L, 1P 7 W, R A B A
BT BB B E, % B=15° 450 ,60° i, Bl 74

25 116
. 201-\-\-\./-/\ .
& £
§ 15t T N Ty I a%
2 10 - AT 12 &
i Ia
# | &
0 s ' ' 0
0 15 30 45 60 75 90
TEBA/C)

7 TEMAEWMENN MEARZENXR
Figue 7 Relation between joint inclination angles

and the chipping stress and area
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Figue 8 Relation between joint inclination angles

and the efficiency of rock fragmentation
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The Influence of Intermittent Joint on Rock Fragmentation by TBM Cutter

ZHAI Shufang, CAO Shihao, FENG Yong, GAO Meng

(College of civil engineering and architecture, Henan University of Technology, Zhengzhou 450001, China)

Abstract; In order to generalize the use of TBM in the unfavorable geologic bodies with joints, it is of great
importance to study the process, patterns and efficiency of rock fragmentation by TBM cutter. A new meshfree
numerical method, the general particle dynamics ( GPD) was used to investigate the effects of inclination
angle of intermittent joint on the pattern and efficiency of rock fragmentation. Results showed that for the rock
with single intermittent joint, when the location of joint endpoints was more close to the loading surface and
loading point, the median cracks and the depth of rock fragmentation were more obviously restrain. The effects
of inclination angle of intermittent joint on the efficiency of rock fragmentation were different from that for
continuous joint. Relationship between cutter cut rate and the inclination angle of joint could be expressed by
P <Py <Py <Py <Py <P 5. <P 5. ,which suggests indicated the decrease of the difficulty of rock fragmenta-
tion in turn.

Key words: general particle dynamics( GPD) ; TBM; intermittent joint; inclination an



