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Abstract: In this paper, the static characteristics of the trapezoidal corrugated plate under uniformly

distributed pressure are investigated by the analytical method. Because the corrugated plate is very flexible

in the corrugation direction and stiff in the transverse direction, the corrugated plate is treated as the

orthotropic plate. This equivalent orthotropic plate must include both the extensional and flexural effect to

obtain the precise solution. The effective extensional and flexural stiffness of the trapezoidal corrugated

plate are derived to consider these effects in the analysis. To demonstrate the validity of the proposed

approach, the comparison is made with the previously published results. Some numerical results are
presented to check the effect of the geometric properties.

Key Words : Trapezoidal Corrugated Plate, Equivalent Orthotropic Plate, Effective Extensional Stiffness,

Effective Flexural Stiffness
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Fig. 1 Trapezoidally corrugated plate and its corru-

gation unit
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uni-axial tension or in-plane shear load
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Table 1 Comparison

=

2t

pul

of central displacements(cm) with Ref.[10]

No. of Corrugation angle
) Model
corrugation 30° 45° 60° 90°
g Ref. [10]-ortho 0.196(4.0") 0.175(4.0) 0.164(5.0) 0.146(6.0)
=1 Ref. [10]-shell 0.201(2.0) 0.182(1.0) 0.171(1.0) 0.156(0.0)
a/b=
Present 0.205 0.183 0.172 0.156
0 Ref. [10]-ortho 0.217(4.0) 0.191(4.0) 0.176(3.0) 0.156(2.0)
b= 15 Ref. [10]-shell 0.210(1.0) 0.188(2.0) 0.175(3.0) 0.157(3.0)
yome Present 0.209 0.184 0.171 0.152
6 Ref. [10]-ortho 0.219(7.0) 0.191(6.0) 0.177(6.0) 0.156(4.0)
Ih=2 Ref. [10]-shell 0.206(1.0) 0.184(2.0) 0.172(3.0) 0.155(3.0)
a/b=
Present 0.205 0.180 0.168 0.151

E=21x%10%%gf/cm?% v=0.3, b=81.28cm, h=0.5556cm, t=0.635cm, [=5.08cm

_ |Ref.[10] —present]

= > 100
present

" Discrepancy(%)
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Fig. 4 Effect of corrugation height-to-thickness ratio

on the maximum deflection
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