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Optimization design for wharf rubber fender system
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Abstract The berthing energy and rubber fender reaction load are the most important parts in choosing the type of the rubber
fender. As a typical example of Ghana some new terminal expansion project, by analyzing and calculating the absorption
distribution of fender system, we changed the single energy—absorbing fender mode to multiple energy—absorbing fenders which
is allowed by the standards of China and British. When the ship berthing, we used the different berthing points to analyze the
adverse berthing conditions, by using the ship bow radius, fender energy absorption capacity and the corresponding deformation
as the analysis of factors to determine the different points of impact fenders involved in energy absorption (The number of
different fenders is also called different berthing conditions) . According to the different berthing conditions, we analyzed and
calculated the energy absorption and deformation of the fender group to get the optimal rubber fender model that meets the
requirements of energy absorption and wharf structure protection, so as to realize the optimal design of the fender.
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Table 2 Bow radius and fender absorption requirement
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calculation results of the design ship type
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Fig. 3 Berthing schematic of energy absorption and deformation of fenders
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Table 3 Fender absorption capacity checking
1 2 / kN+m / kN*m
/mm 146 910 400
1 350 1570
/(kN+m) 84 1402 84
/mm 400 910 400
3 1758 2412
/(kN +m) 505 1 402 505
/mm 435 910 435
2 473 2 524
/(KN *m) 561 1 402 561
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1350 1386
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2 473 2502
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Fig. 6 Vessel hull to quay wall clearance at abnormal berthing energy
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