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Transportation engineering

What is transportation engineering? The dictionary defines transportation as “an act, process,
or instance transporting or being transported,” and the verb to transport means “to transfer or
convey from one place to another”. Engineering is defined as “the application of science and
mathematics by which the properties of matter and the sources of energy in nature are made
useful to man in structures, machines, products, systems, and processes”. Thus transportation
engineering is presumably the application of science and mathematics by which the properties
of matter and the sources of energy in nature are utilized to convey passengers and goods in a
manner which is useful to mankind. While such a definition may have appeal in its apparent
simplicity and conciseness, it really says very little about the profession of transportation
engineering or the work which transportation engineers are engaged in.

The transportation engineering is one of the newest branches of engineering-one, to convey
the richness and diversity of the subject, which lies at the interface of civil engineering,
regional planning, and economics. Transportation Engineering drives the economy through
provision of safe, economic, efficient and environmentally sustainable ways to get around.
The content of transportation engineering is concerned with vehicles, driver/passengers and
rights of way. The phase of transportation engineering is associated with the planning, design,
construction, operation and maintenance of the infrastructure. The transportation engineering
Is a sub-discipline of civil engineering which aims to ensure the safe and efficient movement
of people and goods (transport).

The planning aspects of transportation engineering relate to urban planning, and involve
technical forecasting decisions and more difficult political factors. Technical forecasting of
passenger travel usually involves what is called a four-step urban transportation planning
model, requiring the estimation of trip generation (how many trips for what purpose), trip
distribution (destination choice, where are you going), mode choice (what mode is being
taken), and route assignment (which streets or routes are being used). More sophisticated
forecasting can include other aspects of traveller decisions, including auto ownership, trip
chaining (the decision to link individual trips together in a tour) and the choice of residential
or business location (known as land use forecasting).

The design aspects of transportation engineering include the sizing of transportation facilities
(how many lanes or how much capacity the facility has) , designing the geometry (vertical
and horizontal alignment) of the roadway (or track), determining the materials and thickness
used in pavement.Operations and management involve traffic engineering, so that vehicles
move smoothly on the road or track. Older techniques include signs, signals, and markings.
Newer technologies involve Intelligent Transportation Systems, including Advanced Traveler
Information Systems, such as variable message signs, and Advanced Traffic Control Systems,
such as ramp meters. Human factors are an important aspect of transport engineering,



particularly concerning driver-vehicle interface and user interface of road signs, signals, and
markings.

Transportation engineering is an exciting and rapidly developing field. The development of
sustainable and efficient urban areas requires research into new intelligent transportation
technologies, improved methods for long-range and short range infrastructure and urban
planning, and the design of effective public transit and commercial vehicle operations.
Transportation engineering concerns many modes of transportation. Locating and designing
airports, seaports, canals, shipping ways, roadways, as well as all planning and design for
mass transit (bus, subway, and commuter rail) and bicycle facilities are the responsibilities of
transportation engineers.

The Transportation System

Transportation systems can be categorized in several ways. For example, they may be
classified according to the types of technology they employ, according to the function or type
of service they provide, according to who owns or is responsible for their implementation and
operation, and so forth. Each of these diverse typologies views transportation systems from a
different perspective and is useful in making distinctions that are relevant to different types of
transportation related decisions. The definition of the transportation system given earlier
makes a distinction between passenger and freight transportation. Both are needed to satisfy
human needs and both constitute a significant portion of the gross national product (GNP).

The transportation system may be defined as consisting of the fixed facilities, the flow entities,
and control system that permit people and goods to overcome the friction of geographical
efficiently in order to participate in a timely manner in some desired activity. However, this
definition helps you to appreciate the breadth of transportation engineering and to delineate
the purpose and scope of the introductory text. It identifies the functional components of a
transportation system (the fixed facilities, the flow entities, and control system) and
encapsulates the fact that transportation provides the connectivity that facilitates other societal
interaction.

Fixed Facilities

Fixed facilities are the physical components of the system that are fixed in space and
constitute the network of links (e.g. roadway segment, railway track, pipes) and nodes (e.g.
intersection, interchange, transit terminals, harbors, and airports) of the transportation system.
Their design, which has traditionally been within the realm of civil engineering, includes soil
and foundation engineering, structural design, the design of drainage systems, and geometric
design, which is concerned with the physical proportioning of the elements of fixed facilities.
Although related, geometric design is different from other aspects of design (e.g. structural
design, which is concerned with the strength of structures to withstand efficiently the



expected forces or loads), which are covered elsewhere in the typical civil engineering
curriculum.

Flow Entities and Technology

Flow entities are the units that traverse the fixed facilities. They include vehicles, container
units, railroad cars, and so on. In the case of the highway system, the fixed facilities are
expected to accommodate a wide variety of vehicle types, ranging from bicycles to large
tractor-trailer combinations. For the purposes of geometric design, the American Association
of State Highway and Transportation Officials (AASHTO) has specified a set of design
vehicles, each describing a typical class of highway vehicles.

In this book, flow entities are considered only in terms of their generic characteristics (such as
size, weight, and acceleration and deceleration capabilities) rather than in term of their
specific technological design, which is normally undertaken by mechanical and electrical
engineers, thus vehicular motion and vehicle flow equations are expressed as general
relationships between the generic variables and can be applied to many vehicle technologies
once their specific attributes and determined.

Control System

Control system consists of vehicular control and flow control. Vehicular control refers to the
technological way in which individual vehicles are guided on the fixed facilities. Such control
can be manual or automated. The proper geometric design of the fixed facilities must
incorporate, in addition to the characteristics of the vehicle, the characteristics of the vehicular
control system. In the case of highway facilities, where the vehicles are manually controlled,
these include driver characteristics, such as the time a driver takes to perceive and react to
various stimuli; examples of such human factors are included in this book. In the case of
automated systems, similar but more precisely definable response times exist as well.

The flow control system consists of the means that permit the efficient and smooth operation
of streams of vehicles and reduction of conflicts between vehicles. This system includes
various types of signs, marking, and signal systems and the underlying rules of operation.

Transportation Demand

The definition of a transportation system given earlier addresses another consideration that is
of concern to transportation specialists: transportation systems are constructed neither as pure
expression of engineering ingenuity nor as monuments of purely aesthetic quality. They are
built to serve people in undertaking their economic, social, and cultural activities. In the
jargon of the economist, the demand for transportation is derived, or indirect, meaning that
people do not normally travel or move their possession for the sake of movement but to fulfill
certain needs, for example, to go to school, to work, to shop, or to visit with friends, by the



same token, workers do not place themselves in the middle of the morning and evening rush
hours because the enjoy traffic congestion but because their work schedules require it.
Transportation engineers are among the professional concerned with accommodating these
social activities by providing efficient ways to satisfy the population’s needs for mobility, as
used in the foregoing definition of transportation system, the word efficient stands for the
balancing of the a variety of often conflicting requirements that society in general considers to
be important. These requirements include, but are not limited to, cost considerations,
convenience, protection of environmental quality, and protection of individual rights, which
may have a variable priority, depending on the issue. To be responsive to these needs,
transportation engineers often cooperate with other professionals, including economists,
planners, and social scientists.

An inherent need of highly developed and industrialized nations is a sophisticated and
widespread transportation system. In developed nations there must be an easy mobility of
persons and goods. As the degree of industrialization of an economy increases, there is a
change in preponderance from basic production industries, sometimes called primary
industries, to service industries of a secondary, tertiary, and quaternary character. Primary
industries have a great need for freight transportation. Industries in the service area display a
need for both freight and extensive personal mobility. The each nation, whose economy
depends greatly on non-primary industries, has found a need to provide the world’s most
sophisticated and widespread transportation system, which is expanding under the constant
pressure of increasing demand. Because of the unprecedented need for nationwide mobility,
even in the previously remote areas of the country, there is a requirement not only for various
modes of transport but also for increasingly sophisticated interfaces between the modes of
subsystems.



