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Abstract 

Life cycle cost analysis of existing road is becoming more significant to determine the proper time of 

maintenance and the proper action, which should be taken for maintenance. An efficient maintenance 

policy is essential for a cost-effective, comfortable and safe transportation system. But, the decision to 

maintain the road facilities, consider a number of possible ways from routine maintenance action to 

reconstruction of the road network. Moreover, an economic analysis of a road network is dependent 

upon a number of factors, which are responsible for deciding road serviceability level. Optimization 

model is an analytical model, which helps to make a cost benefit analysis and compare that with 

various possible alternatives to give out the best possible activity within the allocated budget, before 

being carried out in field work.  

In the present study, the aim was to develop a general optimization model to give the most cost-

effective activity. The choice of maintenance action is divided in four groups from no action to 

rehabilitation. Various factors like traffic growth, environmental conditions are taken into account, 

along with the International Roughness Index (IRI). „C‟ language program is used to formulate the 

model.  

Introduction 

Road authorities of all around the world are 

finding and innovating ways to cope with the 

high cost of road network maintenance, the 

increasing demands of road users and the 

changing traffic type and volume. The road 

network plays a vital role in contributing to the 

economic, social, cultural and environmental 

development of the country. A well-

maintained road is needed to make the 

network sustainable for future generations. 

Improving road maintenance management has 

become a key factor in developing nations like 

India.  

As per a student paper submitted on 2006 at 

Atlantic International University, Life cycle 

cost analysis (LCCA) is a financial analysis 

instrument which is valuable in deciding the 

execution of a roadway. The instrument thinks 

about and examines the relative monetary 

alternatives of diverse constructional and 

recovery plans for a roadway. It decides the 

execution data by analysis of pavement 

administration information and verifiable 

experience to assess the pavement condition.  

As per Bangasan (2006), Life-Cycle Cost 

Analysis is a process for evaluating the total 

economic worth of a usable project segment 
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by analyzing initial costs and discounted 

future costs, such as maintenance, user, 

reconstruction, rehabilitation, restoring, and 

resurfacing costs, over the life of the project 

segment.  

Life Cycle Cost Analysis 

Life cycle cost analysis (LCCA) has become 

an essential component of infrastructure 

design and asset management programs. It has 

long been realized that maintenance and 

rehabilitation costs, not just the immediate 

initial construction costs should be considered 

when evaluating pavement alternatives. In 

order to assist owners and practitioners in 

comparing pavement whole life costs, a 

spreadsheet model for life cycle cost 

procedures was developed to compare flexible, 

rigid, and interlocking concrete pavements for 

low traffic volume pavements. The tools and 

procedures can be used to document the life 

cycle cost benefits of interlocking concrete 

pavements (ICP) compared to flexible and 

rigid pavements. 

The U.S. Federal Highway Administration 

[Walls, et al, 1998] describes LCCA as “an 

analysis technique that builds on the well 

founded principles of economic analysis to 

evaluate the overall long term economic 

efficiency between competing alternative 

investment options”. Comparing life cycle 

costs has become standard for selecting among 

different pavement types, but also to evaluate 

different, feasible rehabilitation plans over the 

service life of pavement alternatives. 

Pavement service life is defined as the time 

between initial construction and the time when 

the pavement reaches a minimum acceptable 

service level. Actual service life with required 

rehabilitation treatment depends on a variety 

of factors. These can include the traffic/wheel 

loads, timeliness of maintenance treatments, 

and environmental factors such as temperature 

and precipitation. In order to develop 

comparative cost estimates over the pavement 

life, the timing, type and quantities of repairs 

and the corresponding “activity” service life 

must be known or estimated with reasonable 

accuracy. Life cycle costing quantifies initial 

construction and activity costs such as 

maintenance and rehabilitation for a pavement 

over an “analysis period”, typically between 

25 and 50 years. . Future costs are discounted 

to today’s dollars by selecting a discount rate 

i.e., the difference between bank financing 

rates and inflation rates. The discount rate is a 

key factor in determining the net present value 

of future costs. Lower discount rates tend to 

favor pavements with long service lives and 

higher initial costs such as interlocking 

concrete pavement. 

Objective 

The main objective of this study is to review 

few literatures on life cycle cost analysis of 

roads and apply some of them to develop a 

model as a general form to analyze life cycle 

cost analysis of roads in general. Development 

of an optimization model can be more useful if 

along with reduction of maintenance cost, the 

road condition also improves and being 
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serviceable for a longer duration during the 

design period.  

 

 

Primary factors for cost analysis 

 

Programming 

According to Virginia research council report 

(2002), LCCA is an economic method to 

compare among alternatives that satisfy a need 

in order to determine the lowest cost option. 

According to Chapter 3 of the AASHTO 

Guide for Design of Pavement Structures2, life 

cycle costs “refer to all costs which are 

involved in the provision of a pavement during 

its complete life cycle.” These costs borne by 

the agency include the costs associated with 

initial construction and future maintenance and 

rehabilitation. In addition, costs are borne by 

the traveling public and overall economy in 

terms of user delay. The life cycle starts when 

the project is initiated and opened to traffic 

and ends when the initial pavement structure is 

no longer serviceable and reconstruction is 

necessary. 

In this study no case study was taken into 

account. Hence, values were assumed from 

past studies. From that studies International 

roughness index (IRI) values were taken. And 

the IRI values vary between 80 inches per mile 

to 170 inches per mile. 

In this study from IRI values helped to 

calculate present serviceability rating (PSR). 

Where, PSR is a parameter to indicate the road 

condition. It is used to estimate long term 

pavement rehabilitation needs. Generally PSR 

value ranges from 0 to 5 (very poor to very 

good). 

From a past study of Al-Omari et al. (2005), 

following relationship was adopted for PSR 

values and IRI values. It was also observed 

that the IRI values for general roads varied 

from 80 to 200 inches per mile. 

Respective IRI Values 

 

Conclusions 

In this study an attempt was made to 

determine the most general equation for any 

general road at moderate weather.  
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 By probabilistic analysis it was concluded 

that if the roads have roughness of 120 

inches per mile to 130 inches per mile, 

then the road can serve twice its life time 

with minor maintenance at the end of its 

initial life period.  

 In past studies the analysis which were 

done, were mainly dependent on time 

factor, in comparison of that this study is 

analyze with respect to road roughness 

parameter.  

 This study tried to show that minor and 

major maintenance of any general road is 

more economical and give more benefit in 

term of serviceability than complete 

rehabilitation.  
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