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Transportation engineering is a sub discipline 

of Civil Engineering which deals with the ap-

plication of technology and scientific princi-

ples in planning, functional design, operation 

and management of transportation systems 

that provide safe and efficient movement of 

people and goods. Transportation has always 

played an essential role in the development of 

society, originally with regard to trade routes 

and harbours, but more recently with regard 

to land- and air-based systems as well. 

 

The importance of transportation engineering 

can be judged by the number of divisions spe-

cific to transportation engineering within the 

American Society of Civil Engineers (ASCE).  

As per ASCE, there are six divisions namely  

 

1. Highway 

2. Air Transportation  

3. Pipeline. Waterway and Port 

4. Aerospace 

5. Coastal & Ocean  

6. Urban Transportation out of 18 technical di-

visions within the ASCE. 

 

Increasing environmental concerns have re-

vived an interest in the development and man-

agement of public transportation systems. 

Professional activities can range from road 

and transit design and operation at the urban 

scale, to railroad, seaway and airport location, 

construction and operation at the regional and 

national scale.  Automobile infrastructures 

can be split into the traditional area of high-

way design and planning, and the rapidly 

growing area of traffic control systems. The 

transportation engineer faces the challenge of 

developing both network links and major ter-

minals to satisfy transportation demands, 

with due regard for the resultant land-use, en-

vironmental and other impacts of these facili-

ties. 

Transportation engineering, as practiced by 

civil engineers, primarily involves planning, de-

sign, construction, maintenance, and operation 

of transportation facilities. The design aspects 

of transport engineering include the sizing of 

transportation facilities (how many lanes or 

how much capacity the facility has), determin-

ing the materials and thickness used in pave-

ment designing the geometry (vertical and hor-

izontal alignment) of the roadway (or track). 

Beside these operations planning, logistics, 

network analysis, financing, and policy analy-

sis are also important to civil engineers, partic-

ularly to those working in highway and urban 

transportation.   

Before making any sort of planning, the Engi-

neer must take an account of the database of 

the area or if it is appropriate, the previous sys-

tem in place. This inventory or database must 

include information on Population, Land use, 

Transportation facilities and services, Econom-

ic activity, Travel patterns and volumes, Laws 

and ordinances etc.  

These inventories help the engineer create sys-

tem models to accurately forecast the future 

demand or conditions. 

INTRODUCTION TO TRANSPORTATION 

ENGINEERING:  

- V. Abhishek Balaji 
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A new India-made Bullet train corridor is going to 

be set up soon in the country. This is separate 

from the one that is currently being built by the 

National High Speed Rail Corporation (NHSRC) to 

run between Maharashtra and Gujarat (Mumbai 

to Ahmedabad). Construction of one kilometre of 

high speed railway track will cost ₹100 

c r o r e s  ( U S $ 1 4  m i l l i o n )  -  ₹1 4 0 

crores (US$19 million) which is 10-14 times higher 

than the cost of construction of standard railway. 

India will have two types of gauges for high speed 

rail. The new HSR (High Speed Rail) tracks with 

Japanese technology will be standard gauge, 

whereas older tracks upgraded to the HSR 

standard will be in Indian gauge. Therefore, there 

will be no interoperability between newly laid 

tracks and the older-upgraded tracks for passen-

ger and cargo traffic. Executive Vice President of 

Siemens Mobility asserts that India should adopt 

the Broad-gauge for HSR. 

In some countries, bullet trains work on maglev 

technology. Maglev is short for magnetic levitation, 

which means that these trains will float over a 

guideway using the basic principles of magnets to 

replace the old steel wheel and track trains. 

The track construction of such trains require the 

following measures: 

A cant up to 200 mm is possible if the track is 

built for dedicated high speed traffic. 

The transition curves should be long, i.e., the du-

ration in the transition should be in the order of 

around 4-5 second. 

Hunting stability should be achieved. 

The track quality has to be improved relative to 

current standards in order to meet requirements 

on lateral track shift portions. 

BULLET TRAIN in  
INDIA 

- Rakshit Mishra 

 

The national highways con-

sume only 1.7% of all Indian 

roads. Yet they control 40% of 

road traffic in the country. 

The national high-

ways consume only 

1.7% of all Indian 

roads. Yet they con-

trol 40% of road traf-

fic in the country. 

Tata Steel has constructed 

12-15 Km road in the steel 

city (Jamshedpur) using the 

environment-friendly tech-

nology of utilizing waste 

plastic 
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What if you could cover a distance of 560 km in 
about 30 minutes!!  Well that would mean that 
you would travel at a speed of 1120 kmph, 
sounds like science fiction right? 
 
Well think again…...Imagine a low-pressurized 
tube with passengers in a pod which is floating on 
a cushion of air and travelling at airline speed us-
ing electric propulsion and magnetic levitation. 
The principle of magnetic levitation is used to 
propel the pods inside the tubes and the air bear-
ings are implemented to rise the passenger pods 
from the tracks. With almost negligible contact 
friction as well as air friction (low pressure air 
tube), the pod will be able to attain very high 
speed at low energy cost. Well this concept prom-
ises to take your science fiction to a reality show. 
 
Hyperloop (the fifth mode of transportation) is 
about to be build as the fastest way to cross the 
surface of the earth and it represents the greatest 
leap in transportation infrastructure for genera-
tions. In fact, according to a paper, the Hyperloop 
would be cheaper and more energy efficient than 
any other mode of transport. 
But what are the potential implications for profes-
sionals involved in civil engineering? Or particu-
larly Transportation Engineering in such sectors? 
 
Well there is a lot of complicated physics, fluid dy-
namics and computational transportation science 
involved in the particulars of the Hyperloop. In 
2013, Hyperloop Transport Technology (HTT) 
partnered with the engineering software develop-
er Ansys, which ran simulation models for the flu-
id dynamics of the Hyperloop. 

 
Regardless of the timeline, transportation engi-
neers would be facing the challenge of how to in-
tegrate hyperloops into existing highway infra-
structure. In addition, city planners and highway 
engineers will need to develop a plan to transition 

from an auto centric urban environment to a sys-
tem of tunnels. 
 
Hyperloop model wouldn’t be employing just 
transportation engineers. Since it is a massive 
project that will probably have an environmental 
impact, so Environmental Engineers would also 
be a part of the picture. 
New materials are being integrated into HTT’s de-
signs, including cement that absorbs carbon diox-
ide and produces oxygen and vertical gardens 
around pylons. 
In 2016, Hyperloop Transportation Technologies 
developed a real-world smart composite material 
and named it Vibranium. The lightweight carbon 
fiber(8 times lighter than aluminum and 10 times 
stronger than steel) material for the Hyperloop 
pods is reported to provide the passengers dou-
ble protection against damage to the exterior. 
(“Did they actually got the location of 
WAKANDA??”) 
 
Also some parts of it are also meant to be under-
ground so we're talking tunneling, supporting 
overlaying soil etc. There you go, a geotechnical 
professional is needed too. Finally, the loop itself 
should be made from a strong enough material to 
form a shell that will be subject to great stress 
and vibrations so that the overall structure can 
operate safely. Structural Engineers do that . 
In the end, someone is needed to oversee the 
construction project overall and the operation of 
it once it's done. Given their broad scientific 
knowledge, Civil engineers would do excellent 
project managers for such a venture. 

The Future of transportation Engineering: 

The Hyperloop 

- Umang Agarwala 
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Have anything to ask or tell us 
(queries/ suggestions/ ideas)?? 

 

Drop a mail to the editors at 
cea@pilani.bits –pilani.ac.in 

Send us your articles for the newslet-
ters. 
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