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Steel Reduction Effects in Chain Catenary Mooring Using Buoy and Clamp Weight
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Abstract: Chain catenary mooring in shallow waters requires the use of large chains to ensure sufficient mooring strength.

Consequently, increased steel consumption and high costs become major challenges. This study investigated combinations that limit

chain size and reduce steel consumption while ensuring the necessary restoring force within the allowable tension range by introducing

buoys and clamp weights at intervals along the chain.
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Catenary mooring

Figure 2 Scale of floating structure and arrangement of

catenary mooring chains

Table 1 Parameters of catenary mooring chain

Mooring length 1100 [m]
Initial horizontal tension (T}) 900-1100 [kN]
Water depth 54 [m]
Quantity of motion (x) 5.0 [m]

Table 2 Overview of chain specifications
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Figure 1 Diagram of chain catenary mooring with buoys

and weights
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Nominal Permissible Breaking Submerged
diameter tension force unit weight
$132mm 3810[kN] 11424[kN] | 382[kg/m]
3 ] $117mm 3100[kN] 9300[kN] 300[kg/m]
$114mm 2963[kN] 8890[kN] 285[kg/m]
Table 3 Overview of buoys and weights
Catenary mooring chain
Nominal Installation position Buoyancy/Weight
diameter | Buoy (L,) |Weight (L,,)| Buoy (B) |Weight (W)
¢117mm 5-100[m] | 40-140[m] | 0-100[kN] |60-100[kN]
¢114mm 5-100[m] | 40-140[m] | 0-250[kN] [180-230[kN]
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Table 4 Bouy and weight combinations for each case

Case WIkN], B[kN], E, Tmax |Reduction
Ly[m] Lp[m] [kN] | [KN] [%]

$117mm, T,=900[kN]

1 100, 140 100, 55 6739 | 3099 13.9

2 100, 125 96, 60 6288 | 2925 16.1

3 100, 140 86, 40 6289 | 2948 16.9

¢117mm, T,=1000[kN]

1 100, 120 92, 30 6536 | 3098 14.2

2 100, 120 77, 25 6287 | 3017 15.8

3 | 100, 140 1, 70 6284 | 3059 | 16.6
¢114mm, T,=900[kN]
1 | 190, 135 | 195, 65 | 7559 | 2960 | 19.3
2 | 230, 120 | 180, 65 | 6295 | 2490 | 27.9
3 | 230, 125 | 155, 60 | 6288 | 2514 | 28.6
¢114mm, T,=1000[kN]
1 | 230, 130 | 160, 65 | 7567 | 2957 | 21.5
2 | 230, 105 | 155, 60 | 6483 | 2650 | 25.0
3 | 230, 120 | 145, 55 | 6355 | 2701 | 25.6
o114mm, T,=1100[kN]
1 | 230, 105 | 115, 65 | 6641 | 2951 | 21.0
2 | 230, 115 | 120, 50 | 6313 | 2920 | 225
3 | 230, 125 85, 45 | 6303 | 2947 | 23.4
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