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ABSTRACT

In this study, the assumed-mode method using characteristic polynomials of Timoshenko beam is applied for the free vibration
analysis of rectangular stiffened plates. The polynomial is derived considering the rotational constraint along the boundary edges
of plate and the orthogonal relation of Timoshenko beam functions, which enables to simplify the free vibration analysis of plate
structure having various boundary conditions. To verify the validity and effectiveness of the adopted method, numerical
analysis for cross-stiffened plates were carried out and its results were compared with those obtained by the general

purpose FEA software.
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Fig. 2 Coordinates system of a rectangular Mindlin plate
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Table 1 Material properties

Young's modulus 2.1x105N/ mm?
Poisson ratio 0.3

7850%10 ~Skg/ mm?

Density

Table 2 Natural frequencies in Hz of the cross-stiffened
plate

(a) All edges simply supported

Assumed-mode method
Mode | 5th order Tth order | 9th order | FEM
polynomial | polynomial |polynomial
779 7.9 779
st oot | aoozs) | acozs) | M7
19.07 19.04 1899
2d ot | aosy | aois | B
%585 %80 %553
1 g | amsy | aozae |48
3032 3024 2050
A qsay | aoson | aesen | BY
4038 3318 32.90
St sy | ooy | aoooe | 288
(b) All edges clamped
Assumed-mode method
Mode | 5th order | 7th order | 9th order | FEM
polynomial | polynomial | polynornial
17.80 1779 1772
Ist | qoise) | aoisy | aoosn | 19
3164 3141 3101
Id |\ qosn | amsn | oaos |0V
0142 3886 36.06
| 2008 | a1z | oy | B
4534 3892 3716
“h | qos) | aoese) | aozes) | 04
4536 3917 3802
5h | 2028 | aossn | aosy | T

T (Assumed-mode method)/(FEM) x 100 (%)

Assumed-mode method
5

(e) 5th mode

Fig. 4 Mode shapes of the cross-stiffened plate (All edges
clamped)
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