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Analysis of the Rigidity and the Vibration of Flat Corrugated Plates
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Abstract

Stiffened plate structure, which is generally used in the various structural design to develope the
load carrying capacity, is classified in two groups; one is the plate stiffened with stiffeners, the
other is corrugated plate. In the studies on those structures, the studies on the stiffened plates with
stiffeners have been much studied with both quantities and qualities according to requirements of
the minimum-weight structural design and the development in many industrial fields, especially
automobile, ship and aerospace fields, but the studies on the corrugated plates are undeveloped
in comparison with the stiffened plates, and also the analytical stiffness on the corrugated plates
remains as the imperfect. In the present studies, the analtyical method on the stiffness of
corrugated plates made by folding is proposed, and the stiffness equation of corrugated plates
with some angle is derived and generalized. The purpose of the present study is to contribute to
the design of corrugated plates and to determine the optimumn aspect ratio for parameters that
decide the aspect of corrugated plates.
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Fig. 2 Structural elementes of the flat corrugated
plate
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Table 2 Dimensions of specimens and comparing analytical results with experimental ones

Specimen. /] Frequency Deviation
Type a b h m

Np. (deg.) Exper. | Theory (%)

X-1 142.5 109.0 7.35 54.50 0.0 23.77 23.77 3.07

X-2 203.0 205.0 7.60 52.00 0.0 13.00 12.85 1.17

X-3 217.0 217.0 6.65 44.00 0.0 13.50 13.07 3.28

X-4 161.7 164.0 5.65 41.00 0.0 24.38 24.76 1.55

Triangular

Y-1 186.0 185.5 6.50 39.25 0.0 288.75 303.00 4.70

Y-2 172.0 174.5 8.38 56.50 0.0 428.75 421.25 1.78

Y-3 181.0 179.0 5.20 29.00 0.0 246.25 237.90 3.50

Y-4 157.0 158.0 8.00 51.00 0.0 475.00 493.91 3.83

X-1 171.0 170.0 7.00 57.00 0.5 19.25 19.85 3.00

X-2 213.0 215.5 5.50 62.00 0.88 13.13 12.86 2.01

X-3 224.0 224.0 4.80 60.60 1.3 12.86 13.36 3.63

Trap- X-4 165.5 165.5 3.85 60.50 1.0 23.00 21.84 531
ezoidal Y-1 173.0 173.0 5.30 66.00 1.21 35250 | 33558 5.04
Y-2 164.0 164.0 6.00 66.50 1.0 438.75 421.89 3.99

Y-3 135.5 135.0 4.60 70.00 1.56 492.50 501.70 1.84

Y-4 165.5 166.0 3.70 60.00 1.0 302.50 298.70 1.42
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