ghralsl ahabal sl 2] #1279 5%, pp. 519~526, 2003 (ISSN-1598-5725)

Journal of Korean Navigation and Port Research

shaaFe e 20d £44)

¥ ¥

Shaf Ring, e A AEEI horel WAk

Simplified Static Analysis of Superstructure on

Very Large Floating Structures subjected to Wave Loads

Huwa-Cheol Song*

- Hyo-Seon Park#*

- Ji-Hyun Seo#x

* Division of Architecture and Ocean Space, Korea Maritime University, Busan, 606-791, Korea
*+x Department of Architecture, Yonsei University, Seoul, 120-749, Korea
=+ (raduate student, Department of Architecture, Yonsei University, Seoul, 120-749, Korea

% xUE B2 pREY 7] dAdAC ML FAFRE} ARG RES FEste] sidehiz o] vk o], Ao g8
o] A WHP R o] §alo] FRFREY FM e ZAT AR E Yt Gl 23 Jgg m ol A o9k 7 F4
WHel A 7 AR msEg gl shzd ofelfel Aok

B ool SaEEe AguslsEen 49 99 9 24559 AAstEe of@ FEAA A3F o) sk HgstFe
Saael SRR A AEAAAINE ADED, of QP 490 35 PEEE o l A2 s sharsiEel A% 7, 8 2
e SR B FEASRE Folw wAsEoY B uwEY FEAFE SHANTY s AT
AR - PRrRA, 2RI PRE, AR, ASHANNY, HFeE
Abstract : For preliminary structural analysis of superstructures on very large floating structures(VLES), superstructures are analyzea

considering elastic deformations of barge type lower-structures subjected to wave loads. In this case, to consider the effect of wave loads

on the superstructure,

initial displacements at the support points of superstructures are evaluated as input data for the analysis.

However, the evaluation and application of displacement loads are tedious and very time-consuming processes. Therefore, this paper
proposes a simplified static analysis method to analyze the structural behaviors of superstructures on very large floating structures
subjected to wave loads. In this study, the member forces due to the variation of beam span and the amplitude and period of wave loaa
are analyzed by using an example 4 span-3 story structure and the amplification factors for beam moments are represented by the specific

regression equation.
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Fig. 1 Structural analysis model
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Fig. 2 Deformation of a floating system subjected to wave
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Table 1 Displacement loads for different spans

(unit : cm)
214 ‘

Az @ @ ® @ ®
6M 7.18 2.90 -1.45 -5.76 -9.96
™ -1064 | -5.76 -0.72 4.33 9.27
SM 12.64 7.18 1.45 -4.33 -9.96
9M -1198 | -5.76 0.72 7.18 13.30
10M 13.94 7.18 -0.00 -7.18 -13.94
11M 13.94 6.47 -1.45 -9.27 -16.44
12M 1521 7.18 -1.45 -9.96 -17.63
13M 17.63 9.27 0.00 -9.27 -17.63
14M 17.63 858 -145 | -11.31 | -19.89
15M 19.89 10.64 0.00 -1064 | -19.89
16M 21.97 12.64 1.45 -9.96 -19.89
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Fig. 4 Displacement of floating system due to amplitude
variation
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Fig. 5 Moments of 6m span model (combination load 1)
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Table 2 Amplification factors of 13m span model due to

period variation

7] FEAF
( sec ) 759 B mde
10 1.02 125
75 1.04 1.40
5 1.13 1.77 ]

Table 3 Amplification factors of 13m span model due to

amplitude variation

A= ZEA S

( cm ) 71559 H EdE
30 1.016 1.254
20 1.011 1.140
10 1.005 1.027
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Fig. 15 Amplication factor for column axial forces due to
pertod variation ( amplitude 30 cm )
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Fig. 16 Amplication factor for beam moments
due to period variation ( amplitude 30 cm )
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Fig. 17 Amplication factor for column axial forces due to
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Fig. 18 Amplication factor for beamn moments
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