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Effect of cohesion on evaluating slope stability factor of safety by DDA method
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Abstract: When cohesion needs to be considered in many cases, the factor of safety by the DDA using the strength reduction
techniques is considerably underestimated compared with the traditional numerical methods such as the limit equilibrium
methods. Some suggestions to improve the solutions are proved to be useless by numerical tests, such as changing the way of
meshing blocks, improving the solution of block stress fields by alternative approximation techniques and raising the number of
contact points on the boundaries. Through investigating the DDA contact model, it is found that the possible reason for the
above phenomenon may be that the DDA deals with cohesion in a way quite different from the rigid plastic model adopted by
the traditional limit equilibrium methods. The rigid plastic model regards cohesion as a constant, while the DDA takes the
cohesion as zero once the slipping between the blocks boundaries occurs. But judging the occurrence of the slipping fully
depends on the accuracy of normal and shear contact forces. If the contact forces are inaccurately evaluated, a falsely judged
slipping state leads to the corresponding cohesion to be improperly eliminated. But the penalty method by the DDA for the
contact analysis and the dynamic iteration computation are very hard to ensure the exact solution of contact forces. Based on
this point, the rigid plastic model is used by the DDA to compensate for possible wrong loss of cohesion. Numerical tests prove
the values of the factor of safety can be obviously raised, and they are even comparable with those by the traditional methods.
This proves the suggestion of applying the rigid plastic model into the DDA is of significance while evaluating the slope
stability factor of safety.
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Fig. 1 Treatment of contact states
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Table 1 Mechanical parameters for rockmass layers

o3 g o
HFR /(KN * m ?) B ikPa  APEEEAN/C)

KRR MR ORER WM RIR R

988 AL e T
o it 22 23 28 25.2 25 225
Kb
AR
N 23 24 300 720 35 31.5
ki

TEe RAPEIRSHWAL AT IR (SR B 2R B iR
Jiit B i v B3 R e SR R D

@37 DDA BeABR Ry, R 2 AR, ik,
M )2 A s TR R B T o, 0l AR AR 5 415 B
CH50 g 3 T 5 ) AR 13505 1)) AT 1) 79 30
HCH ARSI LIPS 10 B o

[E 10 S04 DDA &5
Fig. 10 DDA model for high-cut slope

FI P AU 2 JARORH R, 058 0 UG
(5 AL e 0k o UF S8 7B T RS IS I B A T L &
11, ZERPOIFERNE 2. WIS R ZER
AW LR, CLre MRk m o 5451
FREEAL, (EASEE™ 4 M - P XA,

K2 REFRWTHE R

Table 2 Results of safety factor by different numerical methods
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Fig. 11 DDA solution for the slope sliding phenomenon
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