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ABSTRACT 

Thin-walled structures with different shapes are widely used in transportation systems as 
energy absorbing component to dissipate the kinetic energy during collision. In the 
present study, crashworthiness characteristic of thin-walled grooves aluminum tubes are 
studied. The aim is to protect this structure from serious damages as well as to minimize 
the injury to people during collision in transportation systems. Quasi-static axial 
crushing was performed to determine initial peak force (IPF), load-displacement curve, 
crush force efficiency (CFE) and specific energy absorption (SEA) of the tubes. The 
experimental results determine behavior of circular tubes in crushing manner, load 
displacement curves and initial crushing load were reduced as the slots is installed. This 
assists to reduce the extremely high initial peak force and improve the crushing 
efficiency of the structure. 
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CHAPTER 1 

INTRODUCTION 

1.1 BACKGROUND 

Today, various transportation tools play a large role in society both domestically 

and internationally in Malaysia. The number of vehicles running on the roads, ships 

sailing on the water and aircraft flying in the sky is rapidly increasing. Not only does 

technology contribute to the increasing quantity of vehicles, it also allows for properties 

such as greater speed and larger mass in vehicles such as trucks and aircrafts (Lu et al. 

and Yu et al., 2003). These vehicles cause more serious damage to people and the 

environment when they are involved in accidents (Figure 1.1). A crash involving rapidly 

moving vehicles occurring in an instant will result in a large impact force, causing a 

huge acceleration to the structures and occupants of the vehicles. This impact 

acceleration pulse is loaded and unloaded in a very short duration at a high speed. 
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