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ABSTRACT 

This report basically discusses the research done and basic understanding of the 

chosen topic, which are Dynamic Loading Analysis of the Telescopic Jetty 

Gangway. This project is an inclusive research study regarding the hannonic response 

on a telescopic jetty gangway structure. The project is related to the study on the 

dynamic characteristics of the jetty gangway structure which exerted the hannonic force 

at the free end of the beam structure. From the studies, we could find the values of the 

hannonic response on the telescopic jetty gangway and the mode shape under the 

influence ofhannonic force of sea wave. 

The mathematical models are developed based on simplified 1-beam geometry 

by using Newtonian method. The mathematical solutions of the jetty gangway were 

conducted in two different techniques. In the first technique, the upper and the lower 

beam were treated as separated parts. The separated calculation processes are conducted 

in both upper and load beam structure. For the second technique, the jetty gangway 

structure was treated as a single structure with different value of cross sectional areas at 

the begiuning, middle and far end of the jetty gangway. 

The mode shapes and the responses of the beam structure from both techniques 

were plotted and the data taken were compared with the mode shapes values and 

patterns of the single uniform beam taken from the previous references and studies. 
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CHAPTER! 

INTRODUCTION 

1.1 Background 

Telescopic jetty gangway is one of the new designs of gangway which give the 

flexibility to the shore personnel to board and off-board from/to the vessel and ship at 

the port. This design is created for countering the limitations of the conventional design 

of the jetty gangway. The limitations are including the rigidity of the gangway structure 

and the length of the gangway cannot be extended or adjusted to desired length. Many 

small jetties in the Asia pacific region are facing obstacles in operating their shore based 

(stationary) gangways due to these limitations. The figure 1 is representing the example 

of conventional jetty gangway. 

Figure 1.1: Conventional Jetty Gangway [Wikipedia.com] 
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The study on the static load of the telescopic gangway structure had developed and only 

emphasized on the shear forces, bending moment, shear stress and bending stress of the 

gangway structure. The dynamic analysis on the telescopic jetty gangway is not 

conducted for the moment and had been highlighted from the previous study in order to 

be perform. This study is necessary for evaluating the stability of the telescopic 

gangway structure for public use. 

1.2 Problem Statement 

This project is a continuation project of the "Study on Telescopic Walkway Design of 

Jetty Gangway" conducted by Mr P. Dhinesh Kumar in his Final Year Project at 

University Teknologi PETRONAS. From the previous project, the design concept of the 

jetty gangway as well as the study on the loading analysis on the gangway structure had 

been performed. The study on the loading analysis provides the insightful design 

parameters for development of the detail design of a jetty gangway. However, the 

loading analysis only concentrated on the static load analysis and did not covers the 

study on the dynamic load analysis especially on the dynamic load due to the wave 

motion at the jetty. The dynamic loading due to the wave motion would create a 

harmonic motion of the jetty gangway which could result in the destruction of the jetty 

structure. Therefore, it is necessary to carry out the dynamic load analysis in order to 

make sure that the jetty gangway can withstand both static and dynamic load. 

1.3 Objective 

The objective of this project is to conduct the dynamic load analysis on the telescopic 

jetty gangway structure. The study only focuses on the jetty gangway at the full 

extension position. The purposes of the project are to collect sufficient data on the mode 

shape of every modes condition of the jetty gangway and values of the responses of the 

structure which depends on the frequencies of the wave. 
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1.4 Scope of Study 

The project gives more attention on the dynamics analysis which discuss about the 

mathematical relations of the parameters of the jetty gangway structure. The study 

mainly concentrates on finding the relation of the wave (frequency and amplitude) with 

mode shape and responses (displacement) of the gangway structure. The mathematical 

relations determined from the study are focusing on the behavior of jetty gangway 

structure when the harmonic force form the wave is imposed at the free end of the jetty 

gangway. The study also investigates the stability of the structure in full extension 

modes with the wave factor that exist in the sea area. The parameter of the wave factor 

will be narrowed down to South East Asia region. The lists of parameters for the force 

harmonic are listed below. 

• Wave amplitude= IOOON 

• Wave frequency range = 1OHz to 600 Hz 

All of the data gained from the study will be collected and arranged to make it more 

presentable and can be as a reference in the future for researchers, professors and 

students ofUniversiti Teknologi PETRONAS. 
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