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Fig.6 Contact type unsuitable for semi-spring contact model
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Fig.7 Numerical cases for verification the failure criteria
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Table 1 Statistics of numerical cases

Test type Tensile strength Cohesion Friction angle Collapse angle
uniform vertical uniform horizontal . .
load type . gravity gravity
tensile stress/kPa shear stress/kPa
strength index T=10 C =30 C=0,T=0 ¢=26°,C=0,T=0
theoretical value
oy = 10 os =30 ¢ = 45° 0 = 14.036°
when failure occurs
numerical value
oy = 10.001 os = 29.6 ¢ = 49.999° 6 = 14.04°

when failure occurs
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Fig.8 Numerical model of mixed block slope
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Fig.9 Movement of blocks at step 500000
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Fig.10 Movement of blocks at step 1000000
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Fig.11 Movement of blocks at step 1500000
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Fig.12 Movement of blocks at step 2000000
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Fig.13 Movement of blocks at step 2400000
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Fig.14 Numerical model of bedding rock slope in Tangjiashan
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Fig.16 Failure of slope at step 100 000
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Fig.17 Failure of slope at step 150000
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Fig.18 Failure of slope at step 200000
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SEMI-SPRING CONTACT MODEL AND ITS APPLICATION TO FAILURE
SIMULATION OF SLOPEY

Feng Chun® Li Shihai Liu Xiaoyu
(Key Laboratory of Environmental Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract The main purpose of semi-spring contact model is to judge and describe the contact status, and
then to calculate the contact force between blocks. Contact blocks are divided into mother block and son block.
Semi-spring is located in mother block, and formed by indenting the vertex of block to mother face, while target
face lies in the son block. According to the geometry relationship between semi-spring and target face, the
contact force could be obtained directly. There is no need to waste a mount of time to judge the contact type
and calculate contact area between two blocks. The model could calculate the progressive failure of geological
body under the conditions of quasi-three-dimension, and some numerical cases about slope failure are shown to

proof its accuracy and reliability.

Key words block distinct element method, CDEM, contact detecting, semi-spring, slope
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