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Structural Intensity Analysis of Local Ship Structures

Dae-Seung Cho, Sa-Soo Kim, Dong-Hwan Lee, Tae-Mook Choi

Abstract

The interest in evaluation of structural intensity arises for practical reasons, because net energy
flow distribution offers information of energy transmission path, positions of sources, and sinks of
vibration energy. In this paper, structural intensity analysis of local ship structures using finite
element method(FEM) is carried out. The purpose of this analysis is to evaluate the relative
accuracy according to mesh fineness. The structural intensity of a stiffened plate varying their
mesh fineness is analyzed and the results are compared with those obfained by the assumed
mode method. As results, the proper mesh size in qualitative/quantitative structural intensity
analysis of plate structures is proposed. In addition, the propagation phenomenon of vibration
energy is investigated for the L-type plate and box-girder structures.
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Fig. 2 Cross-stiffened plate

Table 1. Material properties, exciting force and
point damping impedance

Young's modulus 21 x 10N/ m?
Mass density 7800 kg/m®
Poisson’s ratio 03
Modal loss factor 0.001
Magnitude | 100 N
Exciting force gm
Position 03 m, 04 m)
Damping Magnitude | 50 N- s/m
impedance Posiion | (20 m, 1.2 m)
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(a) Total structural intensity (FEM, (¢} Total structural intensity (FEM,
A,A,=1.04%): f,= 4558 Hz A.JA,=0.0651%): f,=46.08 Hz
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(b} Total structural intensity (FEM, (d) Total structural intensity(AMM):
AJA,=0.26%): f,=45.99 Hz fu= 46.94 Hz

Fig. 3 Time averaged structural intensity of the cross-stiffened plate excited at its fundamental natural
frequency f,
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Fig. 4 Convergence of fundamental natural
frequency f,. input power P, and
maximum structural intensity Jg., of
the cross-stiffened  plate excited atf,
according to mesh fineness

Fig. 5 L-type plate structure
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Fig. 7 Time averaged structural intensity of the L-type plate structure excited at its fundamental

natural frequency 21.39 Hz
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(d) Center line elevation

Fig. 8 Box-girder structure(unit: mm)

Fig. 9 Finite element model and symmetry

boundary condition

Fig. 10 Mode shape at 2.47 Hz
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Fig. 11 Time averaged structural intensity of the box-girder structure excited at its natural
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