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History of highway engineering

The history of highway engineering gives us an idea about the roads of ancient times.
Roads in Rome were constructed in a large scale and it radiated in many
directions helping them in military operations.

Thus they are considered to be pioneers in road construction. In this section we will see
in detail about Ancient roads, Roman roads, British roads, French roads etc.

Ancient Roads

After the invention of wheel, animal drawn vehicles were developed and the need for
hard surface road emerged. Traces of such hard roads were obtained from
various ancient civilization dated as old as 3500 BC. The earliest authentic
record of road was found from Assyrian empire constructed about 1900 BC.

Roman roads

The earliest large scale road construction is attributed to Romans who constructed an
extensive system of roads radiating in many directions from Rome.

They were a remarkable achievement and provided travel times across Europe, Asia
Minor, and North Africa. Romans recognized that the fundamentals of good road
construction were to provide good drainage, good material and good
workmanship.

A typical cross section of roman road is given in Fig. (1) The main features of the
Roman roads are that they were built straight regardless of gradient and used
heavy foundation stones at the bottom. They mixed lime and volcanic puzzolana
to make mortar and they added gravel to this mortar to make concrete. Thus

concrete was a major Roman road making innovation.
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Fig. (1): Typical Cross Section of Roman Road

French roads
The next major development in the road construction occurred during the regime of

Napoleon. The significant contributions were given by Tresaguet in 1764 and a

typical cross section of this road is given in Fig. (2).
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Fig. (2): Typical cross section of French road

He developed a cheaper method of construction than the lavish and locally
unsuccessful revival of Roman practice. The pavement used 200 mm pieces of
quarried stone of a more compact form and shaped such that they had at least
one at side which was placed on a compact formation.

Smaller pieces of broken stones were then compacted into the spaces between larger
stones to provide a level surface. Finally the running layer was made with a layer
of 25 mm sized broken stone. All this structure was placed in a trench in order to

keep the running surface level with the surrounding country side.
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This created major drainage problems which were counteracted by making the surface
as impervious as possible, cambering the surface and providing deep side ditches.
British roads

The British government also gave importance to road construction. The British

engineer John Macadam introduced what can be considered as the first scientific

road construction method.
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Fig. (3): Typical Cross Section of British Road

Stone size was an important element of Macadam recipe. By empirical observation of
many roads, he came to realize that 250 mm layers of well compacted broken
angular stone would provide the same strength and stiffness and a better running
surface than an expensive pavement founded on large stone blocks. Thus he
introduced an economical method of road construction.

The mechanical interlock between the individual stone pieces provided strength and
stiffness to the course. But the inter particle friction abraded the sharp
interlocking faces and partly destroy the effectiveness of the course. This effect
was overcome by introducing good quality interstitial finer material to produce a
well-graded mix. Such mixes also proved less permeable and easier to compact.
A typical cross section of British roads is given in Fig. (3).

Modern roads

The modern roads by and large follow Macadam's construction method. Use of
bituminous concrete and cement concrete are the most important developments.

Various advanced and cost-effective construction technologies are used.
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Development of new equipments helps in the faster construction of roads. Many easily
and locally available materials are tested in the laboratories and then

implemented on roads for making economical and durable pavements.

Scope of transportation system has developed very largely. Population of the country is
increasing day by day. The life style of people began to change. The need for
travel to various places at faster speeds also increased.

This increasing demand led to the emergence of other modes of transportation like
railways and travel by air. While the above development in public transport
sector was taking place, the development in private transport was at a much
faster rate mainly because of its advantages like accessibility, privacy,

flexibility, convenience and comfort.

Summary

This lecture covers a brief history of highway engineering, highlighting the
developments of road construction.

Significant among them are Roman, French, and British roads. British road
construction practice developed by Macadam is the most scientific and the

present day roads follow this pattern.
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