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Abstract— Construction equipment is one of the biggest 

investments carried out in construction industry. Almost 15-

30% of total project cost has been accounted towards plants 

and Machinery. First literature review has been made and 

then data will be collected for finding per hour owning & 

operating cost and renting cost and based on productivity 

decision will be made for purchase or renting of equipment.  
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I. INTRODUCTION 

It is a common fact that we find a wide variety of construction 

equipments on every construction sites, which make the 

construction jobs easy, safe and quicker. Good project 

management in construction must vigorously pursue the 

efficient utilization of labor, material and equipment. The use 

of new equipment and innovative methods has made possible 

wholesale changes in construction technologies in recent 

decades. The selection of the appropriate type and size of 

construction equipment often affects the required amount of 

time and effort and thus the jobsite productivity of a project. 

These act as a backbone in the case of huge construction 

projects. Proper use of the appropriate equipment contributes 

to economy, quality, safety, speed and timely completion of 

a project. Equipment are use for highway projects, irrigation, 

buildings, power projects etc. Almost 15-30% of total project 

cost has been accounted towards plants and machinery. It is 

therefore important for site managers and construction 

planners to be familiar with the characteristics of the major 

types of equipment most commonly used in construction.  

A. Road construction equipment 

Excavators are useful for digging up the land, breaking 

asphalt, levelling work, movement of debris and taking care 

of certain lifting jobs. Various excavators are used to take 

care of all the design work on the job site depending on the 

size of the project. Highway and flyover projects require huge 

excavators and small road construction jobs can be managed 

with mini excavators. 

Motor Graders are used in construction and 

maintenance of dirt and gravel roads. They are used to create 

an even flat surface to lay the asphalt on. They are also used 

for foundation pads to finish grades before construction. 

Road Rollers: The road roller is used as a compactor 

for soil, gravel and asphalt at the time of construction of 

roads. For larger highways four wheel compactors with a pad 

foot drum and a blade are used while the regional roads may 

see use of a single pad foot drum machine. Road rollers are 

also used for compacting the land before the laying asphalt. 

The rollers press the asphalt in place and bind the layers of 

the road. 

Asphalt mixing plants: These vary in size based on 

the size of the road construction job. They manufacture road 

stone like asphalt, cement and other coated road stones that 

are used to make the top layer of the roads. The process 

involves creating a mixture of cement, stone, soil, minerals, 

fills based on the requirements of the road. They play an 

important role in turning the desired dream into a reality. 

The backhoe loader comes with a front 

bucket/shovel and a small backhoe in the rear and is attached 

to a tractor. It is mostly used in small construction sites and 

is an asset in urban engineering work. 

A bulldozer is a crawler (continuous tracked tractor) 

equipped with a substantial metal plate (known as a blade) 

used to push large quantities of soil, sand, rubble, or other 

such material during construction or conversion work and 

typically equipped at the rear with a claw-like device (known 

as a ripper) to loosen densely compacted materials.  

A paver (paver finisher, asphalt finisher, paving 

machine) is a piece of construction equipment used to lay 

asphalt on roads, bridges, parking lots and other such places. 

It lays the asphalt flat and provides minor compaction before 

it is compacted by a roller. 

A concrete plant is also known as a batch plant, 

combines various ingredients like sand, water, aggregate, 

rocks, gravel fly ash, potash, and cement to form concrete. 

There are two types of concrete plants: ready-mix plants and 

central mix plants. [14] 

B. Productivity 

A measure of the efficiency of a person, machine, factory, 

system, etc., in converting inputs into useful outputs. 

Productivity is computed by dividing average output per 

period by the total costs incurred or resources (capital, 

energy, material, personnel) consumed in that period.  

C. Owning and operating cost 

The total cost of a piece of construction equipment consists 

of two components namely ownership cost and operating 

cost. This is also referred as O&O cost of the construction 

equipment. The selection of a piece of equipment in a 

construction project depends on the total cost associated with 

that equipment.  

D. Classification or types of roads 

The roads are classified based on many factors as follows. 

 Materials 

 Location & function 

 Traffic volume 

 Width 

 Economy 

 Traffic type 

 Rigidity 

 Topography 

Types of Roads Based on Materials 

 Earthen roads 

 Gravel roads 

 Murrum roads 

 Kankar roads 
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 WBM roads 

 Bituminous roads 

 Concrete roads 

E. Aim 

Aim of the study is to make a decision whether to own an 

equipment or rent it for a road project. 

F. Objectives 

 Identify different types of road construction equipment. 

 Perform the analysis needed to determine the 

productivity of given construction equipment.  

 Find out owning & operating cost and compare with the 

renting cost of equipment. 

 To decide whether to go for owning or renting of an 

equipment. 

G. Scope of work 

My scope is restricted to road network of Gujarat state will 

be decided to take state highway or national highway. 

H. Need for study 

Construction equipment is one of the biggest investments 

carried out in construction industry. Almost 15-30% of total 

project cost has been accounted towards plants and 

Machinery. [1] One must have Knowledge about owning and 

operating cost and productivity (25% less then given in 

company’s manual) [2] before equipment utilization. Also, 

monitoring of actual owning and operating cost of equipment 

on regular basis is necessary for profitability. Fact is, even 

today many of the contractors aren’t well educated and hence 

they can't decide whether to own or rent the equipment for 

fulfilling the needs in construction project. Also they are 

unable to judge whether owing will be profitable or renting. 

II. LITERATURE REVIEW 

A. Selection criteria of equipment in construction project 

Study: In this research paper author work on Factors behind 

the selection of construction equipment and then find the all 

type of construction equipment and their selection criteria. 

Author state main 3 type of construction equipment that is 

earthwork equipment, concreting equipment, hoisting 

equipment and their criteria. Then he discuss about the 

equipment life (physical life, profit life, economic life). And 

discuss about some newly invented automatic construction 

equipment and compare with manual equipment. 

B. Planning and Selection of Heavy Construction 

Equipment in Civil Engineering 

Study: In this research paper author discuss the importance of 

the planning and selection of construction equipment for the 

success of the construction firms. Before starting any project 

its planning is done with great care, as the efficiency of the 

whole project largely depends upon its planning. Planning 

involves equipment planning, execution planning, etc. 

Second step is selection of construction equipment that is 

very important for the speedy and economical completion of 

projects. Then contractors need to decide source of 

information for equipment by his past experience. Then he 

talks about the factors affecting the selection of equipment 

that includes scope of work, use of available, suitability, 

uniformity in type, size of equipment, unit cost of production, 

country of origin, availability of spare parts, etc.    

C. Management of Equipment & Machinery in Construction 

Study: In this research paper author’s main focus is 

equipment & machinery management use in construction 

industries. First he state the all type of construction 

equipment and their details. Then author prepare 

questionnaire survey for three types of Construction 

Company classified as high level, middle level, and low level 

companies. And find data about Shobha developers Ltd. and 

how they use equipment management. Shobha developers 

equipment management include Equipment Acquisition, 

Equipment economics, Equipment operation and 

maintenance, Equipment record keeping, Replacement 

Analysis, Use of computers, and Delay Analysis. 

D. Road Construction Equipment Management: A Case 

Study on Selected Industry 

Study: In this research paper author take a case study on one 

Construction Company named SS Construction. And finds 

the data about Completed Projects and Heavy Machinery 

Owned by SS Construction. Than collect data of frequency of 

accident and associated cost for last 6 months. And then 

author done ABC analysis for spare parts of equipment and 

apply inventory control and spare part management. Then 

discuss about company’s management of evaluation of 

workshop sites, equipment replacement life, estimating 

owning and operating cost. 

E. Study of Factors Influencing Productivity of Hauling 

Equipment in Earthmoving Projects using Fuzzy Set Theory 

Study: This paper utilizes questionnaire-based method to 

investigate the factors that affect efficient utilization of 

hauling equipment including; fuel consumption, hauling and 

access roads conditions, labor, and soil properties. Author use 

fuzzy set theory for the questionnaire and find influencing 

factor for earth moving then based on questionnaire answered 

by the experts he prepare one table of influence factors and 

their effect based on fuzzy set theory. And then he finds 

defuzzified influence score for every the influence factors and 

gave conclusion based on this result. 

F. A study and analysis of construction equipment 

management used in construction projects for improving 

productivity   

Study: In this paper author’s first objective was to identify 

equipment used in construction and then identifies the factors 

improves productivity through equipment. Then 

questionnaire prepare based on equipment related factors and 

management related factors. Then data was collected from 

interviews and questionnaires and then data analysis using 

SPSS method and rank given by the RII method. Based on 

this data author defines the most important factors and their 

relative importance. 

G. Machining Equipment Life Cycle Costing Model with 

Dynamic Maintenance Cost 

Study: This paper elaborates on theory and difficulties in 

practical use of LCC for machine tools. It is case study to 

show how LCC and LCP is useful for Construction Company. 
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And author add some theory about LCC and LCP in this paper 

for information. The researchers have been working in the 

company’s Maintenance engineering department and 

Production development engineering department 

respectively. All data was collected from case study and 

conclusion prepare base on the result of case study. 

H. Modeling and Optimizing Fuel Usage of On-Road 

Construction Equipment 

Study: This paper aims to optimize the fuel use of on-road 

construction equipment through developing operational level 

fuel reduction strategies. Acceleration, speed, weight, and 

road slope have been investigated as main parameters 

influencing fuel use of on-road construction vehicles in this 

study. Field experimentations were conducted to collect real-

world data from seven in-use heavy duty on-road 

construction trucks. The operational, environmental and 

engine parameters affecting fuel use are first investigated. 

Four parameters of acceleration rate, driving speed, 

equipment weight and road slope were investigated as key 

operational and environmental factors affecting fuel use of 

equipment. Data was collected and analyzed for the study and 

results come out how all parameters was affected the fuel use 

of equipment. 

I. A Critical Study on Latest Heavy Equipment and Latest 

Technologies Used In Road Works and Recommending the 

Types of Equipment and Its Effectiveness for Indian Roads 

Equipment Recommendation for Indian Roads - A Critical 

Study 

Study:  In this research paper author first step was to identify 

latest heavy equipment use in road work and select three road 

sites for study. And find major factors affecting for selecting 

heavy equipment in road work and prepare questionnaire 

including 51 factors influencing the performance of 

individual equipment in road construction. Questionnaires 

were distributed among the engineers of different road 

projects in Chennai and data was collected and analyzed 

based on result conclusion was prepared. 

J. Identification of factors influencing equipment 

productivity in construction projects 

Study: In this research paper main objective of author is to 

find out factor influencing equipment productivity and their 

impact on productivity. Author prepare questionnaire and 

base on that questionnaire data was collected and analyzed 

then result was generated. All the factors affecting 

productivity is listed and discuss then conclusion is prepare. 

K. Survey on Effects of Productivity of Equipment in 

Construction Projects 

Study:  This investigate, primarily aims to examine vital 

effects influenced by equipment productivity in building 

development project and their impact on projects. And then 

Analyze and calculate the Relative Important Index (RII) of 

those effects affected by equipment productivity. And then 

find how much effects of construction equipment 

Productivity on project using RII method. 

III. CONCLUSION 

Studying this research, we are able to find out what type of 

equipment are used on road site construction project, their 

selection criteria for particular equipment, Importance of 

equipment management in construction projects it's life cycle 

cost model & optimizing the use of fuel in road construction 

Overall its effect on productivity. Latest trend adopted in 

Indian road construction project. 
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