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Optimization of Material Cost through MRP in 
Road Construction 
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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 optimize the 
cost through material requirement planning for District road construction based on site scenario. The study involves mainly three stages, 
namely factors identification, data collection and its analysis. Data collection on factors which are based on time, cost, quality, quantity and 
location of various activities were acquired. These were analyzed and optimisation of cost is done through MRP. These results are 
validated using actual case studies. Efficient planning of materials can result in substantial savings in project costs. 

Index Terms— Material Management, Road Construction, Material Requirement Planning, EOQ, DOQ. 

——————————      —————————— 

1 INTRODUCTION                                                                     
he The construction of road gives the better transportation 
facility around the country. For better development of the 
country in the construction assertive, the project manage-

ment is necessary.  Time and cost are the two basic parameters 
to control work in the execution of the road construction. Op-
timization is a systematic effort made to improve profit mar-
gins and obtain the best results under given circumstances. 
Flow of cost and its usage is very important aspect for benefi-
cial point of view.  It is necessary to develop the planning in 
terms of material to easy the works and risks arise in the pro-
jects. For the material cost analysis of the road works, MRP 
technique is used to overcome the problems raised during 
execution.  
Material Requirements Planning (MRP) is a time phased prior-
ity planning technique that calculates material requirements 
and schedules supply to meet demand across all products and 
parts in one or more plants. It focuses on optimizing invento-
ry. This project demonstrates the functioning of MRP using 
Discrete Order Quantity (DOQ) and Economic Order Quantity 
(EOQ) lot sizing techniques. While DOQ orders just as much 
material as required, EOQ determines the ideal order quantity, 
so as to minimize the total cost of inventory management and 
only ordering material in that quantity, whenever required. 
Each of these methods is suitable for specific demand scenari-
os.    
In conventional methods, the project budgeted total cost is 
determined by the difference, between the actual cost, and 
planned cost. That means the project manager’s focus was on 
only for planned cost and expenditure cost as actual cost. In 
modern days many schedule properties and cost parameters 
only for planned cost and expenditure cost as actual cost. In 
modern days many schedule properties and cost parameters 
are considered. Because it is very important in every construc-
tion project, losses are due to inadequate construction man-
agement and cost performances done by the contracts in the 
road construction projects. So it is necessary to develop the 
planning technique to easy the works and risks arises in the 
projects.  

2 STATEMENT OF PROBLEM 
Companies need to control the types and quantities of materi-
als they purchase, plan which products are to be produced 
and in what quantities and ensure that they are able to meet 
current and future customer demand, all at the lowest possible 
cost. Making a bad decision in any of these areas will make the 
company lose money. A few examples are, if company pur-
chases insufficient quantities of an item used in manufacturing 
(or the wrong item) it may be unable to meet contract obliga-
tions to supply products on time, if company purchases exces-
sive quantities of an item, money are wasted - the excess quan-
tity ties up cash while it remains as stock that might never be 
used at all and beginning production of an order at the wrong 
time can cause customer deadlines to be missed. Material Re-
quirements Planning (MRP) is a time phased priority planning 
technique that calculates material requirements and schedules 
supply to meet demand across all products and parts in one or 
more plants. 

3 AIM 
The aim of the project is to optimize material cost in road con-
struction. 

4 OBJECTIVE  
The main objectives of this study are to: 
• Identify factors affecting material cost. 
• Evaluate or analyze material cost. 
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• Optimize material cost through MRP in road construc-
tion. 

 

5 SCOPE 
Improve material management in construction site there by 
reducing cost. 

6 METHODOLOGY 

The methodology adopted for the present survey is illustrated 
in Fig.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 con-
struction site, identification of major materials used in road 
construction and types of pavements. Details on cost of mate-
rials, lead time and transportation cost between source and 
site, quantity of materials and number of labours would thus 
lie as secondary concerns.  

Analysis of factors through MRP includes calculation of MRP 
by EOQ and DOQ methods.  
Result and discussion contains optimization of cost through 
MRP techniques and its feasibility in construction works. 

6.1 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 performanc-
es done by the contracts. It is necessary to probe in to previous 
studies that have focused upon supply chain management and 
process modeling. Though material requirement planning 
studies in road construction projects were not purely found, 
some key points like major road construction materials and 
sections relevant to study are referred from some papers.  

 
6.2 IDENTIFICATION OF FACTORS 

 
There are many factors which affect the optimization of cost 

through MRP are as following:  
1) Quality of Plans & Specifications: A good quality con-

struction 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 af-
fects the cost. Increase in project duration can increase the con-
struction 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 esti-
mation.  

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 con-
struction 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 im-
proper 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. 

 
Fig. 1 Methodology of work.  
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6.3  DATA  COLLECTION 
 

 
 
 
 

The materials used in each sites and their details are collected. 
Details of materials in three sites are given below. 
  

TABLE 1 
ROAD DETAILS 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE 2 
MATERIAL DETILS 
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6.4 ANALYSIS  

6.4.1 DISCRETE ORDER QUANTITY (DOQ) 
   It is the most common lot sizing technique. This technique 
entails ordering only the exact amount of required material. 
DOQ minimize inventory, but it results in increase in the 
number of orders placed. This might reduce the holding cost, 
but it maximizes the ordering cost. 

• Item: In MRP, an item is the name or code number used 

for the material in scheduling. 

• Lot Size: This is the quantity of units ordered during 

manufacturing 

• Lead Time (LT): This is the time needed to assemble or 

manufacture an item from beginning to end.  

• Gross Requirements (GR):  This is the total demand for an 

item during a specific time period. 

• Net Requirements (NR): This is the actual, required quan-

tity to be produced in a particular time period. 

NR= (GR – inventory on hand) + safety stock 

 
 
The same procedure is repeated for each materials in each site 
for calculating total cost of materials by DOQ method. 

6.4.2 ECONOMIC ORDER QUANTITY (EOQ) 
 
   Economic Order Quantity (EOQ) is used to calculate the op-
timal quantity of material that can be procured to minimize 

both the holding cost and ordering cost associated with the 
material. 
 

EOQ = [(2 x A x O)/ C] 1/2 
Where,  
A = Annual Demand in units             
O = Cost incurred for placing a single order 
C = Holding Cost per unit per year   
 
N, Number of orders per year = A/EOQ 
AA, Average annual ordering cost =  
(Number of orders per year) x O   
AI, Average Inventory = EOQ/2  
AH, Annual holding cost = (Average Inventory) x C    
TC, Total Annual Cost =  
Annual average ordering cost + Annual holding cost 

 
The same procedure is repeated for each materials in each site 
for calculating total cost of materials by EOQ method. 10% of 
material cost is assumed to be as holding cost. 
 
6.4.3 CONVENTIONAL METHOD 

In conventional method, total annual cost is determined by 
adding annual average ordering cost and average holding 
cost. The annual average cost is the product of unit cost of ma-
terial and number of orders placed. Holding cost includes ma-
terial cost and additional 10% of material cost as holding cost.  

TABLE 3 
DOQ CALCULATION AT SITE 1 

 

TABLE 4 
EOQ CALCULATION AT SITE 1 
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6.5 RESULT 
 
From the below table of results including total materials 

cost in each site, it is observed that the material cost can be 
reduced by using EOQ and DOQ methods. DOQ orders just as 
much material as required, EOQ determines the ideal order 
quantity. In case of EOQ method about 4% reduction is ob-
served as compared to the conventional method. DOQ re-
quires no holding cost and it is observed that this method 
show about 46% reductions compared to conventional meth-
od. 

 

 
 

7 CONCLUSION 
• Factors affecting material cost in road construction 

site were identified. 
• Material cost used in construction site has been ana-

lyzed. 
• In case of EOQ method about 4% reduction is ob-

served as compared to the conventional method.  
• DOQ requires no holding cost and it is observed that 

this method show about 46% reductions compared to 
conventional method. 

• ReferencesDOQ lot sizing technique is suitable for the 
site where the demand was considered to be variable. 

• EOQ lot sizing technique is suitable for site, where the 
demand was considered to be uniform. 
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