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Fig.1 Simplified of analysis model.
Table 1 Mechanical properties of model material.>
(o (o c ¢ E v 0
[MPa]f [MPa][[MPa]}[" J{ [MPa]| [-] [ [kg/m’]
100 0072 0132 i3} 500 03 2645
O :Compressive strength ; 0 :Tensile strength;
@ :Friction ;
v :Poission’s ratio ; © :Density
Table 2 Mechanical properties of model joint.”

c:Cohesion ; E:Young’s modulus ;

Ko K < ®; Ot
{MPa/m] | [MPa/m] [[MPal}j [° ] | [MPa]
1833*10° | o088*10° | O 30 0

Ka:Normal stiffiness ; K.:Shear stiffiness ; < :Cohesion of

joint; @ ; Friction of joint ; O ; Tensile strength of joint
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Table 3 Case of DEM analysis model and maximum

displacement.
Angle of | Angle of maximum
slope{(°) | joint(°} | displacement(m)
Casel 60 0.038
Case2 135 70 0.148
Case3 80 1.787
Cased 60 0.041
CaseS 129 70 0.624
Caseb 80 3.947
Case7 60 0.09
Case8 121 70 3.02
Case9 80 711
x »
W
A Case3 N *
U
o -+ - +
i !
/ )f 7 X X
i
/ /////f =~ compressive stress
el L" i ’d'

i —= tensile stress
Fig.2 Deformation figure and principal stress,
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Fig.3 Maximom curvature position of different joint angle.
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