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EXECUTIVE SUMMARY 
 

CLEMSON Introduction 
In the face of scarce funds and limited 

budgets, transportation officials must constantly 
choose the most cost effective project alternatives. 
As transportation agencies consistently rank among 
the top sectors in public spending, choosing the 
most cost-effective type and design of pavement 
while still providing a high quality of service to the 
traveling public is one of the most important 
management decisions to be made. Life cycle cost 
analysis (LCCA) is an essential economic 
evaluation tool that provides valuable guidance to 
transportation officials in this process.  The LCCA 
is performed by transportation agencies in the 
design phase of transportation projects in order to 
be able to implement more economical strategies,  
to support decision processes in pavement type 
selection (flexible or rigid) and also to assess the 
relative costs of different rehabilitation options 
within each type of pavement. However, most of the 
input parameters are inherently uncertain, and a 
probabilistic approach to ascertain life-cycle costs 
would be better suited in the decision-making 
process instead of a deterministic approach. 

U N I V E R S I T Y  

 
Background 

Transportation agencies using federal funds 
often must conduct LCCA to justify their planning 
and design decisions. The Intermodal Surface 
Transportation Efficiency Act of 1991 (ISTEA) 
specifically required consideration of “the use of 
life-cycle costs in the design and engineering of 
bridges, tunnels, or pavement” in both metropolitan 
and statewide transportation planning.  In addition, 
the National Highway System Designation Act of 
1995 required states to conduct an LCCA for each 
proposed National Highway System (NHS) project 
segment costing $25 million or more.  The Federal 
Executive Order 12893, signed by President Clinton 
in January 1994, required all federal agencies to use 
a “systematic analysis of expected benefits and 
costs... appropriately discounted over the full life 
cycle of each project” in making major 



infrastructure investment decisions.  The 1998 
Transportation Equity Act for the 21st Century, 
TEA-21, has since removed the requirement to 
conduct LCCA in transportation investment 
decision making. However, it is still the intent of 
FHWA to encourage the use of LCCA for National 
Highway System (NHS) projects. 

 
Research Program 

At the present time, South Carolina 
Department of Transportation (SCDOT) employs a 
simplistic deterministic approach in the LCCA for 
pavement type selection process.   In order to 
embrace a comprehensive approach that 
encompasses the uncertainty of the input parameters 
in the LCCA for pavement type selection, a 
research investigation was initiated to study the 
practices of other states, and through the knowledge 
gained develop a probabilistic-based LCCA 
approach that is customized for South Carolina.   

 
Results 

This report summarizes the findings from 
the research investigation and proposes a 
probabilistic LCCA approach for SCDOT.  This 
investigation was based on analysis of data obtained 
from a preliminary and a final survey of states 
across the U.S. and provinces across Canada.  The 
surveys were designed to gauge the level of LCCA 
activity in different states as well as to solicit 
information on specific approaches that each state is 
taking for pavement type selection. The responses 
obtained from the surveys were analyzed to observe 
the trends and ranges of various input parameters 
that feed into the LCCA process.  Based on the data 
from surveys, selected states whose LCCA practices 
exemplified a progressive and a comprehensive 
approach were identified and further questioned on 
specific aspects of their respective LCCA 
approaches.  Based on this analysis, a probabilistic-
based LCCA approach for SCDOT is proposed for 
use with pavement-type selection process.  Also, 
specific recommendations on range of values for 
different input parameters based on the survey data 
are made.  Where no adequate database exists for 
certain LCCA input parameters, suggestions for 
developing a database are offered. 

In addition to developing a protocol for a 
probabilistic LCCA approach, different LCCA 
software programs such as REALCOST, DARWin 
and other customized software used by specific 
states were explored.  Amongst these, REALCOST 

software developed by Federal Highway 
Administration (FHWA) was found to be widely 
used by several state agencies and most 
comprehensive in its treatment of different input 
parameters.  Further, FHWA has been instrumental 
in providing support to customize the REALCOST 
software to meet individual state’s needs.   Based on 
these findings, REALCOST software was proposed 
as preferred software for use in conducting LCCA 
for pavement-type selection. 

 
Conclusions 

Based on the considerations elaborated 
earlier, the Principal Investigators of this study 
propose a probabilistic based LCCA approach for 
South Carolina.  The intent of the proposed 
approach is that where possible the input parameters 
for a probabilistic LCCA approach will be 
employed from data that is readily available within 
South Carolina.  However, in situations where the 
relevant data is not readily available, a process 
would be initiated within SCDOT to determine if 
reasonable data exists from historic records (i.e. 
such as through Pavement Management System) 
and develop a database of values for future use.  
Meanwhile, data from Maryland will be adopted as 
seed values for conducting probabilistic LCCA, 
with due considerations for its relevance to South 
Carolina operations.   It should be noted that even in 
a probabilistic LCCA approach, certain input 
parameters will be deterministic in nature.  The 
proposed step-by-step procedure of conducting a 
probabilistic LCCA approach is based on the 
methodology outlined by FHWA Technical 
Bulletin.  Considering the simplicity, flexibility of 
the RealCost software and the user-support offered 
by FHWA, the principal investigators recommended 
using RealCost software for conducting the 
probabilistic LCCA for pavement type selection in 
South Carolina.    
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