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Distinct Element Method (DEM)have been applied for a destuction analyses. However,

it is necessary to divide section into many element in order to obtain high accurate

results for the bending and twisting analyses of the structures using convensional DEM.

In the present study, the traditional DEM approach was improved and optimized to a

plate bending problem. Using a bending joint between elements, bending moment and

twisting moment can be defined. Therefore, an only one layer of elements is needed to

discretize the plate structure. We have shown numerical demonstration of dynamic plate

bending analyses using proposed DEM, and verified these effectiveness. Futhermore, we

have also shown calculation results of plate impact response analyses taking into account

plastic deformation and desdtruction. The present research indicate that our alternative

formulation is effective for the analyses of thin plate structure. These results provide a

new potential into analyses of aircraft accident, splace debris and so on.
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Fig.1 A conventional DEM discrete model.
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Fig.2 An alternative DEM model.
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Fig. 3 Bending moment components applying a DEM ele-

ment.
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Fig. 4 Stress-Strain relation of elastic-perfectly plastic
solid(left) and relation between bending angle and mo-

ment(right).

Fig.5 Fracture criterion of the plate bending.
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Fig.6 A cantilever beam subjected to step-wise load.
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Fig. 7 Deflections of the tip on the cantilever beam sub-

jected to step-wise load.
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Fig.8 Deflection histories on the loading point of a square plate subjected to step-like load.
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Fig. 9 Deflection histories of a square plate subjected to

step-like load.
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Fig. 10 Numerical analyses of impact collapse of a square plate and rigid ball.
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Table 1 Conditions of collision analysis.

Young’s Modulus 71.6 [GPa|

Yield Stress o 505 [M Pa)

Number of Elements 21 X 21 =441
Radius of DEM Elements 3 [mm]

Dimension of the Plate 120 X 120 X 6 [mm]
Radius of Rigid Ball 10 [mm]

Mass of Rigid Ball 0.0224 [kg]

Velocity of Rigid Ball 200 [m/s]

Time Increment A t 1 X 1077 [s)
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