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A Study on Estimating the Natural Frequency for the Stiffened Plate Considering Added Mass Effects
— conventional equation based on the energy method and modification via Neural Network —

by  Hiroshi Furuno, Member

Mitsuru Kitamura, Member

Summary

It is well known that many design candidates will be under consideration in optimization processes
of ship structures with Genetic Algorithm. Since a Finite Element Analysis requires a lot of
computational resources, it is difficult to examine the structural strength of these design candidates.

Hence, a simple but accurate method is desired.

In this paper, the natural frequency of the stiffened

plate in cooperating with added mass effects is under investigatior. A conventional equation for
estimating the natural frequency is proposed based on the energy method. The Neural Network is
also introduced here in order to improve the accuracy of the solution. Good agreement of solutions
between the proposed method and Finite Element Method is observed in the numerical example.
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Fig.1 The stiffened plate model
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Fig.3 Comparison of natural frequencies
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Fig.5 Engineering model of Neuron element

Table 1 Input and output parameters (case-1)

Parameters

IP1 Aspect ratio of the panel edge /5

P2 Breadth of the panel &

IP 3 Depth of the stiffener web 4

IP 4 Thickness of the panel ¢,

IP 5 Added mass condition (1:In air, 2:0ne side)

1P 6 Results of simplified estimating method

OP 1 | Results of FEM analysis
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Table 2 Teaching data of Neural Network

Teaching parameters

alb 1.0, 1.5, 3.0 (about)
b 825, 950
‘p 8.0, 10.0, 13.0
Stiffener size | 200X90X9/141.A., 308X 100X 9/ 12.5
Added mass . ..
o 1: In air, 2:One side
condition
(Unit in mm)
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Table 3 Input and output parameters (case-2)

Parameters

P 1 Aspect ratio of the panel edge a/b

P2 Breadth of the panel &

IP 3 Depth of the stiffener web «

1p 4 | Thickness of the panel 7,

IP 5 Added mass condition (1:In air, 2:0ne side)

OP 1 | Results of FEM analysis
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Table 4 Comparison of error in the modifications via Neural Network

Maximum error

Average of error Standard deviation

method only

Case-1 2.88% 0.61% 0.00603

Case-2 4.74% 1.72% 0.01287
Simplified estimating

28.88% 6.39% 0.07373
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Fig.6 Comparison of natural frequencies (b = 825 mm)
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Fig.7 Comparison of natural frequencies (b = 950 mm)
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