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Investigation of Natural Modes of Moduled Floating Structure
Considering Unit Size and Connector Stiffness
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ABSTRACT

This paper investigates the natural modes of moduled floating structure with module wunit
connector. As an example structure, a floating parking place(120m X 60m) is considered. In the

evaluation of natural modes, numerical equations are formulated by FEM(finite element method)
and the natural modes are solved by the subspace iteration method. By comparing results for
various sizes of module unit, the effect of unit size is investigated. By comparing results for
various stiffness of module unit connector, the effect of stiffness of unit connector is also

examined.
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Fig. 1 Sketch of moduled floating structure

Table 1 Particulars of example structure

. Floating parking zone
Usage (276 cars)
LengthXBreadth 120%60
(mXm)
. Area (m2) 7200
Main —
particulars| Unit size (mxm) 10x10
No. of units 72
Draft (m) 2
. Dead weight (ton) 11299
Static ™ ive load (ton) | 1800(600 carsx3 ton/car)
Total (ton) 13099
Type RC box
Stiffness (I/B) (m") 0.04
Module Depth (m) 3
unit Thickness (cm) 18.5
Layout of
reinforcing steel D25: 13 ea/m
bar
Type Steel box
Unit Depth (m) 2
connector| Thickness (cm) 1.5
Bending spring = 10
constant(N-m)  4.0585x10
T 3 9250m
3m RC box
Steel (D25 13 ea/m)
l I 18.5cm
. %

Fig. 2 Sketch of unit section of example structure
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Table 2 Analysis cases for unit size

Cases Unit: size (mxm) Structire
1 12060 One body
2 30x30
3 10x10 Moduled
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Moduled structure One body
Unit : 10m x 10m Unit : 30m x 30m structure

Mode number

1~3 Rigid body mode Rigid body mode Rigid body mode
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Fig. 4 Mode shapes of example structure for unit size
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Bending stiffness et f
Cases of connector (N-m) Structure g 1+
1 - One body 5
2 107 or
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p 07 NModuled Mode number
5 Fig. 5 Natural frequencies of example structure for
5 10 connector stiffness
Moduled structure
Mode number One body
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