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Abstract—In a construction project, materials account for more
than 40% of the total project cost. A small saving in material cost
through efficient management of materials can result to a large
saving in the total project cost. One of the root causes of improper
material management is that materials are ordered based on the
information from project schedule. Hence the study is conducted to
identify the factors affecting material cost used in road construction.
The study involves mainly three stages, namely factors identification,
data collection and its analysis. Data collection is based on literature
survey and questionnaire survey. These were analyzed and results
are validated using actual case studies. Efficient planning of
materials can result in substantial savings in project costs.

1. INTRODUCTION

The construction of road gives the better transportation facility
around the country. For better development of the country in
the construction assertive, the project management is
necessary. Time and cost are the two basic parameters to
control work in the execution of the road construction.
Optimization is a systematic effort made to improve profit
margins and obtain the best results under given circumstances.
Flow of cost and its usage is very important aspect for
beneficial point of view. It is necessary to develop the
planning in terms of material to easy the works and risks arise
in the projects. For the material cost analysis of the road
works, MRP technique is used to overcome the problems
raised during execution.

Material control is widely discussed area yet continues to
record poor performance in terms of its effectiveness. The
factors affecting material cost used in road construction are
identified. This is beneficial for achieving cost effectiveness
thereby improving the profit of the organization.

2. RESEARCH OBJECTIVE

The main objectives of this study is to identify factors
affecting material cost used in road construction and there by
achieve cost effective road construction.

3. SCOPE

Improve material management in construction site there by
reducing cost.

4. METHODOLOGY

The methodology adopted for the present study is illustrated in
Figure 1.
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Figure 1: Research methodology

Literature survey includes citing to previous works that dealt
with road construction and Material Requirement Planning
and MRP techniques were also acquired. Identification of
factors contains inflation factor, project schedule, quality of
plans and specifications, size and type of construction project,
engineering review, contingency etc. Data collection consists
of material management at a road construction site,
identification of major materials and factors affecting their
cost used in road construction and types of pavements. Details
on cost of materials, lead time and transportation cost between
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source and site, quantity of materials and number of labors
would thus lie as secondary concerns. Result and discussion
contains importance of the identified factors and its feasibility
in construction works.

4.1. Literature survey

The basic objective of construction project is to create a
unique facility, product or service within the specified scope,
quality, time and cost. Some road construction projects face
losses due to inadequate construction management and cost
performances done by the contracts. It is necessary to probe in
to previous studies, some key points like major road
construction materials and sections relevant to study are
referred from some papers sited as follows.

Table 1: Literature survey

Literature Findings

Urmila A Mahadik
(2015)

Aim of project control is to ensure the
projects finish on time, within budget
and achieving other project activities.

Factors affecting construction cost are,

= Construction material costs, labour wage
rates

= Construction site conditions,
factor

= Project schedule, quality of plans and
specifications

= Reputation of engineer

= Size and type of construction project

= Location of construction

= Engineering review

Effective construction techniques, material
and different management strategies
during the execution of project plays
important role in saving time as well as
cost.

inflation

Amey a. Kelkar et.al|In road construction, equipment’s and
(2017) materials play a major role.

Costs and productivity play a major role in
making the project profitable to the
company.

Road work can improve through planning
and scheduling.

Swati Singh (2017) MRP provides a framework for handling
massive amount of data on the
interrelationships between raw materials.
EOQ, DOQ are the best techniques of
MRP.

MRP system which attempts to find a

feasible solution & minimize total cost.

Anuja Rajguru et.al
(2016)

Cost is one of the main aspects to be
considered in the planning of every project.
Cost optimization is an important issue in
construction project management.

Problem faced by the contractors in
optimizing the cost are duration of project,
ever changing environment, availability of
qualified expertise.

Abdallah Al
et.al (2015)

Imeti | MRP is a system of production planning
and inventory control, which is used to
manage manufacturing processes.

MRP systems are used to ensure,

= Materials are available for production,

= Products are available for delivery to
customers

= Lowest possible material cost

= Product level is maintained in store

= Plan delivery schedules and purchasing
activities

Achieve goals in terms of quantity, quality
and costs.

Dhananjay S. Patil et.
al (2013)

Important parameters for good pavements
are pavement design and materials.

Major materials used for road construction
are soil, WMM, GSB, aggregates, bitumen
etc.

Cost of flexible pavement construction can
be reduced by placing cost effective
materials instead of conventional materials.

Shanmugapriya S
et.al (2013)

Time overruns and cost overruns has been a
major issue in many Indian construction
projects.

Major causes for cost overruns are, change
in material specification, high
transportation cost, and escalation of
materials price.

A.S. Ali et.al (2010)

A factor which contributes to cost overrun
was inaccurate or poor estimation of
original cost and mistakes design to control
construction cost.

Cost overrun is most serious problem.

Davood Gharakhani
(2010)

MRP focuses on optimizing inventory.
DOQ orders just as much material as
required.

EOQ determines the ideal order quantity.
Minimize the total cost of inventory
management.

Ordering material in required quantity.
EOQ & DOQ methods are suitable for
specific demand scenarios.

K V Krishna Rao et.
al (2007)

Road pavement is a structure consisting of
superimposed layers of processed materials
above the natural soil sub-grade.

Two types of pavements are flexible and
rigid.

Flexible pavement consists of four layers.
Their function is to distribute the applied
vehicle loads to the sub-grade.
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4.2. Data collection

The data relevent to this study are identified through literature
survey and questionnaire survey. The questionnaire survey
was carried out to gather information from technical
professionals and contractors who were involved in the road
construction projects.

4.3. ldentification of factors

There are many factors which affect the optimization of
material cost are as following:

1) Quality of Plans & Specifications: A good quality
construction plans and specifications reduce the
construction time by proper execution at site without delay.
Any vague wording or poorly drawn plan not only causes
confusion, but places doubt in the contractor’s mind which
generally results in a higher construction cost. Improper
planning may increases material quantity and improper
specification causes variation in material cost and
durability of project.

2) Project Schedule: Duration of construction project is affects
the cost. Increase in project duration can increase the
construction project cost due to increase in indirect costs,
while reduction in construction cost also increases the
project cost due to increase in direct costs. Therefore,
construction project schedules also need to be considered
during project cost estimation.

3) Inflation Factor: A construction project can continue for
years before completion. During the construction period,
the cost of materials, tools, labors, equipments etc. may
vary from time to time. This variation in the prices should
be considered during cost estimation process. If 5%
inflation cost is arises it may lead increase in actual project
cost than estimated.

4) Size and Type of Construction Project: For a large
construction project, there can be high demand for
workforce, materials and equipments. These may incur
extra costs such projects and also for the type of
construction project where specialized workforce is
required. As size of work increases the quantity of material
required also increases, which leads variation in the total
cost.

5) Skill and Experience: Technical review of construction
project is necessary to make sure that the project will serve
the required purpose with optimum operational and
maintenance cost. Proper guiding and review reduces the
cost than improper work making excess cost.

6) Contingency: It is always advisable to add at least 10%
contingency towards the total project costs for unforeseen
costs and inflation.

4.3.1. Case study: The case study is conducted during the
construction of village roads in Calicut district.

Table 2: Identification of factors

Factor |Sitel |Site2 |Site3 |Site4 |Site5 |Site6

Quality v v v v v v

of Plans

&

Specifica

tions

Project |Excel |Excel |[Excel |Excel |Excel |Excel

Schedule

Inflation |0.9% 0.1% 0.2% 0.15% [0.2% 0.3%

Factor

Size and |High Mediu |Mediu |Mediu |Mediu |Mediu

Type of m m m m m

Construc

tion

Project

Skill and | Senior |Senior |Senior |Senior |Senior |Senior

Experien |project |project |project |project |project |project

ce enginee | enginee | enginee | enginee | enginee | enginee
r, site|r, site|r, site|r, site|r, site|r, site
enginee | enginee | enginee | enginee | enginee | enginee
r,overse |r, r, r,overse | r,overse |r,
er,DLR |oversee |oversee |er,DLR |er, oversee
, A|r, DLR,|r, DLR, |, A|DLR, A|r, DLR,
class ,|A class|A class|class, C|class ,|A class
C class|, Cl, C|class &|C class|, C
& Non |class &|class &|Non & Non |class &
membe | Non Non membe | membe | Non
rs membe | membe |rs rs membe

rs rs rs
Continge | v v v 4 4 4
ncy

Inflation factors such as carrying cost, holding cost, ordering
cost, transportaion cost may requires additional cost, which
increases the material cost and there after increase in total
project cost. So it is necessary to evalauate inflation factors
before going through the construion works. Better control on
inflation factors can reduce the total material cost.

Carrying cost or holding cost means the cost required for
holding the items. Ordering cost refers to the cost incured for
placing an order for a material and cost for transporting the
materials to the work site is reffered as transportation cost.
Variations in these costs will reflected to the inflation factors.

4.4. Result

Inflation factors place an important role in material cost
optimization. For cost effective material purchasing the
inflation factors should considered to be minimum. Quality of
plans &specifications, project schedule, size and type of
construction project, skill and experience and contingency also
has an influence on material cost.
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5. CONCLUSION

The planning of materials in road construction is considerably
a complex process. In this paper, the factors affecting material
cost in road construction is identified through literature and
questionnaire survey. Mainly affecting the factor on cost of
project is delay in project and material. Material cost can be
reduced by minimizing the inflation factors such as holding
cost, carrying cost, ordering cost, transportation cost etc. As
the size and type of project varies the inflation factors also
changes in accordance with it.
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