
IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 263 

Volume : 2 | Issue : 5 | May 2013 • ISSN No 2277 - 8179Research PaperVolume : 2 | Issue : 5 | May 2013 • ISSN No 2277 - 8179 Research Paper

Engineering

ABSTRACT -In this study, the collision analysis for the fender system that designed for protection of collision between 
vessel and Port was performed. For the DWT4000 size of design objective vessel, the impact forces and the im-

pact energies were estimated by data from port, and the Parallel motion fender systems were designed based on the estimated forces 
and energy. The impact analysis have the dynamic nonlinear features, such as, material nonlinear, large deformation and contact, 
explicit structural analysis program was used. The reaction force as fender systems are evaluated and analyzed. The consideration 
of fender system in calculation of collision force is need for optimum design. Here force applied on 90° and 10° angles and results 
simulated.

Modelling and Simulation of Parallel Motion 
Fender
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INTRODUCTION 
In the early years as marine transport slowly evolved, ports and 
terminals were built to receive small, lightly loaded vessels and 
ships with small drafts reflecting the shallow navigable chan-
nels through which they passed. Marine transport has grown to 
become an integral part of most nation’s economy as it has also 
proved to be the most inexpensive way of moving heavy goods 
over very long distances. Today, Naval architects have been suc-
cessful in designing larger vessels that transport cargo at faster 
speeds across the ocean. Hence, ports and terminals need to be 
adequately designed for the berthing of these massive vessels 
without damage to the ship or the dock structure and often the 
ship channels must be dredged to accommodate these ships. On 
the other hand, very deep draft ships which are moored further 
from the terminal in deep water perhaps due to the near-shore 
shallow non-navigable channel are subject to sea waves result-
ing in increased concerns of ship motion response in the design 
of fendering systems.

OBJECTIVE
The objective of the present study is to increase the life of fender 
and reduce failures due to cyclic load by Modeling and Simula-
tion of fender for life, type of failures, and failure location by 
varying its design parameter like plate thickness, plate location 
and L/D ratio.

MODELLING
Creo Parametric 1.0 is used for Modelling. It is a computer 
graphics system for modeling various mechanical designs for 
performing related design and manufacturing operations. The 
system uses a 3D solid modeling system as the core, and applies 
the feature base parametric modeling method. In short Creo 
Parametric 1.0 is a feature based parametric solid modeling 
system with many extended design and manufacturing applica-
tions.

Figure 1: Modelling and Meshing of PM Fender.

MESHING
A Meshing is done by using ANSYS 12.0. 
	 Type of Mesh:- 3D
	 Type of Element: - Tetrahedral (10 Node)
	 Number of Nodes: - 157312
	 Number of Element:- 63037
This Solid-187 Element, Tetrahedral (10 Node) has plasticity, 
hyper elasticity, Creep, Stress, Stiffening, Large deflection and 
large strain capabilities.

ANALYSIS
FEM was used to analysis. The Analysis of the parallel motion 
fender system and simulations, due to complicated loading 
and geometry of problem. A nonlinear static analysis was per-
formed. This analysis was performed with Computer Program 
ANSYS, version 12.1.

MAXIMUM SHEAR STRESS CONTOUR

Figure 1: Analysis Contour of PM Fender.

TABLE 1 RESULTS AND DISSCUSSION

No. of 
Analysis

Force 
Angle

Force 
Applied

Equivalent 
Stress Max.

Max. 
Shear 
Stress 
(Max.)

Fatigue Life 
(Min.)

1. 90° 62993 N 337.82.Mpa 181.37 
Mpa

4558 
Cycles

2. 10° 62993 N 371.63 Mpa 199.81 
Mpa

4216
Cycle
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CONCLUSIONS
Above Results shows that Maximum Stresses Occurs at the 
Torque arm Attachment and Minimum Life is also generated at 
the torque Arm which shows that FE Analysis accurately match-
es with Experimental Results which indicate that FE Analysis is 
a good tool to Replace Costly and time consuming experimental 
work.


