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Mooring performance of catenary mooring chain with buoy and clamp weight

OffHIT !, REFAR, SARM2, BREH°

* Takumi Kanda', Takumi Negishi', Wataru Suzuki®>, Hiroaki Eto’

Abstract: Catenary mooring chains are secured by their own weight. However, in shallow water areas, achieving sufficient mooring

effectiveness becomes challenging due to the inability to maintain the necessary self-weight for position holding. Therefore, in this

study, we calculate the restoring force associated with the lateral motion of the floating structure and the tension in the chain. Our goal

is to understand why catenary mooring is difficult in shallow offshore regions and explore more effective mooring methods.
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Figure 1 Diagram of catenary mooring with buoys and

weights.
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Figure 2 Scale of floating structure and layout of catenary
mooring chain system.

Table 1 Conditions of catenary mooring chain.

Nominal size 132 [mm]
Cutting test load 11420 [kN]
Permissible tension 3806 [kN]
Submerged unit weight 381.6 [kg/m]
Mooring length 600 [m]
Initial horizontal tension 1000 [kN]
Water depth 25-100 [m]
Amount of motion 1.0-10 [m]
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Figure 3 Relation between momentum and restoring force

ofa floating structure.
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Figure 4 F according to the horizontal movement of the
connection point of the mooring line on the
floating structure.
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Figure 5 Catenary curve length according to the
horizontal movement of the connection point of
the mooring line on the floating structure.
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Figure 6 F due to changes in x at different water
depths.
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Figure 7 Relationship between x and the maximum

value of T.

Table 2 Relation between water depth and horizontal

length.
h [m] U [m] uo/h
100 225 2.25
50 196 2.61
75 161 3.22
25 114 4.59
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Figure 8 Ratio of u, by h in the initial state.



