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Chapter 1. Introduction
1.1 Background
The 20th century has seen the popularity of high-speed rail for both passenger and freight trains to
have significantly increased. The first major breakthrough in high-speed trains was back in 1964
(Japan), this provided rapid-mass movement and ever since it has had a major influence on the
world's understanding of infrastructure (Lee, 2007). However, at that time the growth of high-speed
trains was very slow, as they were very expensive to launch, with limited research and
understanding available (Gourvish, 2009). In addition, as trains operated at lower speeds than
compared to aeroplanes, this meant trains attracted little attention from fluid dynamists, therefore
the complete understandings of train aerodynamics was neglected (Rahgunathan, Kim & Setaguchi,
2002). At the time the popularity of high-speed trains amongst society was also very low due to
other alternatives available (Gourvish, 2009).
The means of transportation favoured by society was cars as they were more convenient, with lower
fuel prices, and they provided an adequate means of rapid economic growth (Lee, 2007). This
phenomena was repeated all over the world thus car popularity increased rapidly during the 19th
century. However, since 1980s the transportation system, which primarily focused on cars, has been
gradually changing (Lee, 2007). Many factors contributed towards this change, which included;
higher fuel prices, congestion charges (road congestion), high road taxes, parking charges and air
pollution (Gourvish, 2009). These factors aimed at limiting car usage and reducing its impacts on the
environment while prolonging the life of natural recourses. A change in policy also occurred such that
a demand policy was implemented rather than a supply policy, and as a result this all contributed
towards a sudden rise in railway transportation (Lee, 2007). Furthermore, many countries began to
seek for methods which were environmentally-friendly, energy-saving and were capable of mass
transportation due to their economic and social benefits (Lee, 2007). High-speed trains can meet
these requirements as they can provide; high speed links between city to city transportation, mass
transportation, safe and comfortable transport with minimal air-noise pollution, high reliability with
low costs (Rahgunathan, Kim & Setaguchi, 2002). Many countries have since tried to adapt to a highspeed railway system, from as early as 1940 (figure 1).
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Chapter 1. Introduction
1.1 Background
The 20th century has seen a significant increase in the popularity of high-speed rail for both
passenger and freight trains to have significantly increased. The first major breakthrough in highspeed trains was back in 1964 in(Japan), thiswhich provided rapid-mass mass-movement for the first
time and ever since it has had a major influence on the world's understanding of infrastructure (Lee,
2007). However, at At that time, however, the growth of high-speed trains was very slow, as they
were very expensive to launch, and with limited research and understanding was available
(Gourvish, 2009). In additionAdditionally, as trains operated at lower speeds than compared to
aeroplanes, this which meant that trains train aerodynamic design attracted little attention from
fluid dynamists, therefore the complete understandings of train aerodynamics was neglected
(Rahgunathan, 2002; Kim & and Setaguchi, 2002). At the time the popularity of high-speed trains
amongst society was also very low due to other alternatives available (Gourvish, 2009).
The means of transportation favoured by society was cars as they were more convenientdue to their
convenience, with lower fuel prices, and that they provided an adequate means of rapid economic
growth (Lee, 2007). This phenomena was repeated all over the world and thus the popularity of the
car popularity increased rapidly during the 19th century. However, since the 1980s the
transportation system, which had primarily focused on cars, has beenbegan gradually changing (Lee,
2007). Many factors contributed towards this change, which included; : higher fuel prices, road
congestion charges (road congestion), high road taxes, parking charges and air pollution (Gourvish,
2009). These factors aimed at limiting car usage and reducing its impacts on the environment while
prolonging the life of natural recourses. A change in policy also occurred such that a demand policy
was implemented rather than a supply policy, and as a result this all contributed towardswhich
ultimately contributed to a sudden rise in railway transportation (Lee, 2007). Furthermore, many
countries began to seek for methodstransportation technologies which that were environmentallyfriendly, energy-saving and were capable of mass transportation due to theirwith greater economic
and social benefits than the motor car (Lee, 2007). High-speed trains can could meet these
requirements as they can provided; high speed intercity links between city to city transportation,
mass transportation, safe and comfortable transport with minimal air-noise pollution, and high
reliability with low costs (Rahgunathan, 2002; Kim & and Setaguchi, 2002). Many countries have
since tried to adapt to a high-speed railway system, from as early as 1940 (figure 1).
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