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Unit 1 The Steps Involved in a Road
Construction Project

There are many steps involved in the road construction process, involving many teams of peo-
ple and much organization. Road construction broadly encompasses the issues relevant to the
process of road construction and maintenance, including the design, contracting, implementation,
supervision, and maintenance of roads and related structures, such as bridges and interchanges. D
For purposes of the knowledge base presented here, the topic covered includes public works?,
private contracting of civil works®, and labor—based construction techniques. With respect to the
process of maintenance, this includes road maintenance in general, as well as the private contrac-
ting of maintenance activities. In addition, issues related to the area of construction and the envi-

ronment are also included, such as construction and maintenance, environmental impacts and mit-

igation, and construction site safety.

1.1 Planning

The first step to a good construction process is to identify the needs of the transportation in the
area and of the road.The planning and designing process can take several years to complete. Then
there’s the physical construction, which, depending on the size of the road, adds on another few
years.

A road project begins with evaluating the transportation system, taking into account nation-
wide priorities, including the department’s mission and vision; and its strategic plans for the trans-
portation system, collecting and maintaining a vast amount of information about our roads, inclu-
ding:

(1)Road and bridge conditions ;

(2) Traffic volumes®;

(3) Crash statistics.

Using this data, transportation planners, engineers, environmentalists, landscape architects, soil
scientists and others identify trends that determine what and how to build. Other items to consider:

(1)Is it feasible to build on the property?
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(2)What are the environmental issues?

(3) What utilities will be affected by a project?

(4)How will we fund the project?

(5)How can this project be designed to be an asset to the community?

In all,the first stage of road—building is scoping out the area where the road might be located
to determine which path would have the least impact environmentally. Planners take into considera-
tion a road’s cultural and financial impacts as well. Roads can mean more traffic through a town -

— causing cultural changes and financial growth.
1.2 Design

After a plan is defined the design can be constructed. This is when a boundary or land survey-
or'’V may come in, especially in the event of a new road being developed or lanes being added to an
existing road. If additional property must be purchased or arranged that would enter into this
phase , as would any review of environmental concerns or land in the area that might be impacted
by the project.®

Only then, using a process called photogrammetry® | planners determine elevations and to-
pography of the area using photos. Recently, Global Positioning Systems, laser surveys, and other
technologies have sped up the process and improved accuracy. Many factors influence design, in-
cluding:

(1) Location;

(2)Terrain and soil properties ;

(3) Drainage capabilities;

(4) Traffic volume;

(5)The ratio of cars to trucks and buses

(6) Possible future development in the area;

(7)Effects on the environment or nearby residents.

When designers lay out the road plans, they have to determine horizontal and vertical curva-
ture® and meet design policies according to where the road will be built and the size of the road.
Differences in road design come with differences in climate and land formation. For example, if it
rains often in a particular area, the road must have an adequate slope®, so the water runs off.
And, if it’s often snowy in an area, bridges will have de—icing equipment built into them. If an ar-
ea is mountainous, the roads must mold to the hills. If the ground is flat, hills must be made to

provide adequate drainage systems.
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1.3 Earthwork”

With a contractor on board, earthwork can begin. Earthwork is one of the most important ele-
ments in road construction because it establishes a stable foundation. A roadway with a substandard
foundation will fail prematurely. That is why the road’s base layers are as important as the finished
surface.

(1) First, the contractor builds embankments? using cuts and fills®.

(2)Next, a grader or bulldozer levels the screened dirt. Leveling bumps and filling in dips
creates a surface that will support a road for decades.®

(3)The screened dirt is sprayed with water and compacted to its maximum density.

(4) During this stage, the contactor installs drains and sewers®. The center of the road must
be higher than the edges so water will run off into the storm sewers. Drainage is a critical element
because improper drainage will greatly reduce the new pavement's life expectancy.

(5) All of this work must pass strict inspections before the project can continue.

(6)To complete the earthwork, the contractor places gravel in 12in(30.48cm) layers on the
road bed. Workers moisten and compact each layer. Layers are added and compacted until the road

bed reaches the height called for in the design.
1.4 Paving®

At last, the road bed is ready for paving. In this analysis, planners and engineers study the
cost of maintaining the road, the amount and type of traffic and the cost of paving material to de-
termine whether to use asphalt ( bituminous) or concrete pavement.

Asphalt™ uses bitumen, a petroleum product, to glue together sand and crushed rock. This
mixture is heated to approximately 300 degrees at the asphalt plant. At the construction site, work-
ers spread and compact the hot mixture onto the roadbed.

Concrete® uses cement and water as the glue between sand and crushed rock. Workers place
concrete into steel molds called forms. A finishing machine vibrates and trims it to the necessary
height. To prevent cracks, workers cut joints between the concrete slabs®. At each joint, wire bas-

kets' and steel dowels™ connect the slabs. These allow the slabs to expand and contract as the
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temperature changes. The slabs can slide from side to side along the dowels, but not up and

down.” Modern paving equipment can insert dowels as the concrete is poured, then immediately

tine the concrete'?,

1.5 Open to Traffic

With the new surface in place, testers use seismology equipment to measure vibrations of the
new pavement. If there is too much vibration, the contractor must grind the pavement to ensure a
smooth surface. The final steps are:

(1) Another drainage test;

(2)Grading and landscaping around the pavement ( where applicable) ;

(3) Applying the permanent pavement markings.

Finally, it's time to remove the barriers and return the freeway to the motorists.

1.6 Maintenance

Although the project may be completed, the work is never done. Proper maintenance and ob-
servation must be done to ensure that the road stays in proper working order. When a road is
traveled on extensively, it can seem that it is always wearing down. Proper analysis must be done
to the road to keep it in working order.

Each couniry may have different rules and regulations regarding the construction process. From
start to finish, it is essential that each piece of the construction puzzle is done right. The last thing
any contractor wants is the reputation of making drivers upset and creating roads that need to be im-
mediately fixed again. When assembling a team to begin and complete a large scale construction pro-
ject, it is essential to develop a team that will work well together and will provide excellent service.
It's true that the construction process can be difficult to understand from the perspective of an angry
driver. All we see are delays and frustration. However, take a moment to consider the immense plan-

ning and people involved in the process to making our roadways safe, secure and drivable.

Questions for Discussion

1.What are the major steps involved in a road construction project?

2.What should be done in the planning stage?

3.What are the factors that deserve special consideration in designing a road?

4.What are the important things involved in earthwork?

5.What are the differences between asphalt pavement and concrete pavement?

6.What should be considered in deciding whether to use asphalt pavement or concrete pave-
ment?

7.Why is proper road maintenance necessary?

8.Discussing on the major steps involved in road maintenance.
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