


            Items

 Model

Incident
angle( )

Drop height (m)
(Velocity m/sec)

0 4 8
2

(5.80)
3

(7.17)
4

(8.31)

Corrugation (heavy) - - -

Corrugation (light)

Flat (light)





Item
0 °

4 ° 8 °
light heavy

Total weight including 
LM guide in test(M)(kgf)

1,077.0 1,577.0 1,081.0 1,085.0

Simulation model weight 
(m) (kgf)

 537.4 1,037.4 537.4

Concentrated mass per 
one zig((M-m)/4) (kgf)

 134.9  134.9  135.9  136.9

Friction force per an 
half zig(M(g-g`)/8) (N)

 137.7  201.6  138.3  138.8





plywood R. PUF rigid Triplex mastic membrane steel

E(n)(MPa) 8,900   142 13,133 2,934 200,000 206,000

E(s)(MPa) 7,500   142 - - - -

E(t)(MPa)   520    84 - - - -

Nu(ns)  0.17  0.24 0.3 0.3 0.27 0.3

Nu(nt)  0.15  0.18 - - - -

Nu(st)  0.15  0.18 - - - -

G(ns)(MPa)   196  12.2 - - - -

G(nt)(MPa)   196  12.2 - - - -

G(st)(MPa)   196  12.2 - - - -

Density 7.10E-10 1.25E-10 2.50E-09 1.50E-09 7.85E-09 7.85E-09

Model Solid, Shell/Ortho Solid/Ortho Shell/Iso Solid/Iso Shell/Iso Shell/Iso

item flesh water air

density(kg/m
3
) 1,000.000 1.225

C0 (Pa) 0 0

C1 (Pa) 2.002e9 0

C2 (Pa) 8.432e9 0

C3 (Pa) 8.014e9 0

C4 0.4394 0.4000

C5 1.3937 0.4000

C6 0 0

E0 (Pa) 2.623e5 2.500e5

V0 1 1

                    (pressure in compression)

 (pressure in tension)

 where, 

        E : unit of pressure

        E0 : initial internal energy per unit

            reference specific volume

        V0 : initial relative volume



Results Case P1 P2 P3 Case P1 P2 P3

Experiment

0D2M

0.028 0.029 0.030

0D3M

0.036 0.034 0.037

LS-DYNA 0.030 0.026 0.030 0.039 0.037 0.039

% 107 89 100 108 108 105



Case Results
Light corrugation membrane Light flat membrane

P1 P2 P3 P1 P2 P3

0D2M

Experiment 0.025 0.024 0.026 0.024 0.025 0.024

LS-DYNA 0.027 0.024 0.028 0.031 0.032 0.031

% 108 100 108 128 127 127

0D3M

Experiment 0.032 0.034 0.033 0.030 0.031 0.029

LS-DYNA 0.038 0.034 0.038 0.039 0.040 0.039

% 118 100 115 130 132 134

0D4M

Experiment 0.036 0.040 0.039 0.035 0.036 0.035

LS-DYNA 0.043 0.041 0.043 0.046 0.048 0.045

% 120 102 110 131 134 129

4D2M

Experiment 0.018 0.019 0.020 0.020 0.023 0.021

LS-DYNA 0.024 0.021 0.024 0.017 0.027 0.014

% 133 110 120 85 117 70

4D3M

Experiment 0.022 0.024 0.027 0.022 0.025 0.026

LS-DYNA 0.029 0.027 0.033 0.023 0.023 0.030

% 132 113 122 104 92 115

4D4M

Experiment 0.026 0.028 0.034 0.025 0.029 0.022

LS-DYNA 0.033 0.032 0.041 0.025 0.028 0.039

% 127 114 121 100 96 177

8D2M

Experiment 0.017 0.017 0.015 0.017 0.024 0.020

LS-DYNA 0.016 0.019 0.020 0.018 0.017 0.015

% 94 112 133 106 71 75

8D3M

Experiment 0.022 0.022 0.020 0.022 0.029 0.025

LS-DYNA 0.024 0.027 0.021 0.022 0.017 0.019

% 109 123 105 100 58 76

8D4M

Experiment 0.027 0.026 0.024 0.025 0.035 0.028

LS-DYNA 0.029 0.031 0.027 0.028 0.024 0.026

% 107 119 113 112 69 93




