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RISK ANALYSISMETHOD OFACCUMULATED LANDSLIDE
BASED ON FRACTURE DEGREE

LI Shihai, ZHOU Dong, LIU Tianping
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Basic characteristics for development of surface cracks and state of slip surface during landslide disaster
is studied, and relationship between surface cracks and internal fracture state is established. Continuum-based
discrete element method(CDEM) is briefly introduced. Through simulation of specific and typical landslides with
CDEM, relativity of strength and surface cracks is discussed and maximum number of surface cracks is found.
Maximum number of slip surface cracks is defined as the number of cracks on slip surface which is already
running through. The concept of fracture degree of surface and fracture degree of slip surface are proposed, which
are defined as the ratio of current number of cracks to maximum number of cracks on surface and slip surface
respectively. Numerical experiments show that there is a specific corresponding relationship between fracture
degree of surface and state of slip surface, which could directly describe the risk of a geological body. Result
shows that fracture degree does not rely on mesh division when calculation accuracy is guaranteed, which
indicates that it is feasible to use this new method based on fracture degree and CDEM to evaluate the risk of a
landslide.

Key words: engineering geology; landslide; facture degree; surface crack; continuum-based discrete element
method(CDEM)
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Table 1 Basic material parameters of slope
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Table 2  Fracture degree under different strength parameters
c=15kPa ¢=20kPa ¢=30kPa .
. BOE;3
/(") FEH EdTN / RIwL Y T / eI T Tl s
T A S g  mm ¢ 5 -
5 38 1.00 66 1.00 0.00 38 1.00 66 1.00 0.00 36 0.95 66 1.00 0.05
10 37 0.97 66 1.00  0.03 36 0.95 66 1.00  0.05 34 0.89 66 .00 0.1l AfaE
15 34 0.66 66 1.00 0.34 19 0.50 66 1.00 0.50 13 0.34 66 1.00 0.66
20 7 0.18 47 0.71 0.82 4 0.11 47 0.71 0.89 2 0.05 47 0.71 0.95
25 7 0.18 36 0.55 0.82 4 0.11 35 0.53 0.89 2 0.05 34 0.52 0.95 fasE
30 7 0.18 28 0.42 0.82 4 0.11 27 0.41 0.89 2 0.05 27 0.41 0.95
3 o= 15kPa 7N [ P BE P A T I 10 e 2 il 2R 8 R T il 2R
Table 3 Fracture degree on slip surface and earth surface under different values of ¢ when ¢ =15 kPa
c/kPa o/(°) MR R D, TR 1, A HHORES
15 5 38 1.00 66 1.00 0.00
15 10 37 0.97 66 1.00 0.03
15 15 34 0.89 66 1.00 0.11 )
NS
15 16 31 0.82 66 1.00 0.18
15 17 17 0.45 66 1.00 0.55
15 18 15 0.39 66 1.00 0.61
15 19 8 0.21 55 0.83 0.79
15 20 7 0.18 47 0.71 0.82 )
FaE
15 25 7 0.18 36 0.55 0.82
15 30 7 0.18 28 0.42 0.82
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