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A simplified discontinuity propagation model and its application
in mechanics of rock mass
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Abstract: This paper introduces a simplified rock- bridge failure model based on the Lajtai’ s theory. The model can explain what has been observed
in the tests. The shear strength of a rock bridge under various joint combinations can be readily determined using this model. In a simulated joint
map, modern optimization methods are used to determine the comprehensive shear strength contributed by the rock-bridge and joint combination
that offers the least resistance along a specified direction of enforced shear. Shear strength parameters are subsequently summarized using this nu-
merical modeling test by applying a number of normal force. It has been found that this approach is better than the conventional one that employs
a single criterion of the joint persistence ratio to find the strength parameters.
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Fig. 1 Tensile-shear failure of rock bridge in direct shear: ( a) sketch
map; (b) Mohr' s circle( after Lajtail® and Einstein'®')
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Fig.2 Tensile shear failure of rock bridge- low angle

( after [,ajlailsl and Einstein'®')
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Fig. 3 Direct tensile failure of rock bridge— high angle

(after Lajtail™ and Einstein!®)
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Fig.4 Different patterns of crack coalescence ( after Wong'*!)
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Fig.5 The “fish eye” mode of coalescence ( after Wongl 1
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Fig. 6 The ur coalescence phenomena ( after Savilahtil 2!
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Fig. 7 Coalescence pattern of more than two discontinuities

( after Chen!® ) : ( a) photograph: ( b) sketch



4 it

]

i, 55 B REIR B TR AR SRR R A B AR ] £ v ) 18 423

4 —NEURETFRIFRE

B 2 3 5K 4~ 7 X EEASHE R IH, Einstein 1)
STy R SICA R R0 45 R 2 A 1R K2R,
AR AN R W S FoR i R IR R A 6 Pir
ARG A BRI A R EL S . ik, Bt an &
8 P/ 45 My 4 Fe i faj AL B 2Y | Rz A B b, 2540
H7E 1E S FABY RS2 348 R R, B L4830 K 32 3 7
7 R R T P S T A, TR R PR T R BY
VIESE UE T N L I E et (LT TR pa s/ R
[va] AH 52 (1) 5 1) K&

/Hﬂlﬁﬂ

/Hﬂwﬂﬁ

B8 Zimi RAVEHERE

Fig. 8 A simplified discontinuity propagation model
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Fig. 9  Simulation of coalescence patterns shown in Fig. 4
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Fig. 10 Simulation of “fish eye” mode shown in Fig. 5 and
the wir coalescence phenomena shown in Fig. 6
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Fig. 11 Sketch map of discontinuity coalesence
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Fig. 12 Joint network of rock mass in the left side of the

Qiapugihai Hydro- Junetion in Xinjiang
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Fig. 13 Comparison of “apparent persistence” and “ path persistence”
in shearing direction from 0° to 180° of a rock mass
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Fig. 14 Shearing failure of rock mass with a single discontinuity:
( a) shearing direction is same with the dip of discontinuity;
( b) shearing direction is reverse with the dip of discontinuity
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Fig. 16 Different shear paths with minimum shearing force in shearing

direction of 120° under different value of normal stress
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Fig. 17 Variation of “path persistence” and * apparent persistence”
with different normal stress in different shearing direction
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