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The Design Development on the Mooring System of a Floating
Barge Positioned in the Shallow Water Zone
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Abstract : This study is aimed to develop the dynamic analysis technique for a floating aquaculture in a shallow
water region under the harsh sea condition. In case of the installation region to transform from a coastal area to the
offshore area, the influence of sea bed with sea waves on the mooring lines was announced to be significant by other
authors. In this study, the numerical tool was developed to solve dynamic behavior of the floating barge coupled
with mooring lines in a shallow zone of the sea considering the influence of sea bed on the floating system.
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Table 1. Principal dimensions of a floating barge of the simplified
offshore aquaculture

Item Dimensions
Deadweight 2,460 ton
LBP(Length Between Perpendicular) 30.0 m
Breadth 20.0 m
Depth 6.0 m (a) plan view
Draft(design) 4.0 m
Cb 1.0
KG 12 m \/
. Kxx 80 m o
ek
Kzz 72 m

(b) sheer plan view

Fig. 2. Outlines of the mooring line arrangement for mooring
barge.

Table 2. Properties of mooring lines

Stiffness Dry  Displaced
Items (EA) weight  weight

N kg/m kg/m N/m  N/m

CI CD

Mooring line
for a floating 1.01E+09  129.0 1571 3448 130.0

Fig. 1. Configuration of a floating barge of the simplified offshore b
arge

aquaculture.
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Table 4. Stiffnesses of seabed according to the regions

Stiffness of seabed
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Table 5. Analysis senarios

mooring seabed

water depth

cases sea state line length  stiffness remarks
m m N-s/m’
40 50 2.1E+06
40 60 2.1E+06 1t.he
1 7 40 80 2.1E+06 lel:gth
40 100 21E+06  effect
40 150 2.1E+06
40 150 1.8E+06
40 150 5.0E+06 the
2 7 40 150  1.0E+07 Sif;ﬁzgs
40 150 5.0E+07 effect
40 150 1.0E+08
20 150 2.1E+06
30 150 2.1E+06
40 150 2.1E+06 the
3 7 50 150 2.1g+0s  Sallow
water
60 150 2.1E+06  effect
80 150 2.1E+06
100 150 2.1E+06
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Fig. 3. Motion responses of the barge (Case 1).
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Fig. 4. Mooring line tensions of the barge (Case 1).
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Fig. 5. Motion responses of the barge (Case 2).
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Fig. 6. Mooring line tensions of the barge (Case 2).
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Fig. 7. Motion responses of the barge (Case 3).
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Fig. 8. Mooring line tensions of the barge (Case 3).
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