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Question: What do Pavement                     
Management and Pornography have in 
common?

Answer: They are both difficult to 
define!

In 1964, Justice Potter Stewart tried to explain 
"hard-core" pornography, “I shall not today 
attempt further to define the kinds of material  
. . . but I know it when I see it . . . "



What is a Pavement    
Management System?

- A PMS is a tool that can be used to make 
informed decisions about the maintenance 
and rehabilitation of a pavement network.

- APWA: A systematic method for routinely 
collecting, storing, and retrieving the kind 
of decision-making information needed to 
make use of limited maintenance (and 
construction dollars).



What is a Pavement    
Management System? (cont.)

“…a coordinated set of activities, all directed 
toward achieving the best value possible 
for the available public funds in providing 
and operating smooth, safe, and 
economical pavements.”



When did Pavement    
Management Begin?

The process evolved over time, but 1958 
is as good a place to start as any.



1958 - 1968

a) Elizabeth Taylor marries Eddie Fisher 
and Richard Burton

b) Green Bay Packers win Super Bowl 1
c) Richard Nixon wins Governor’s election 

in California
d) New York Yankees play in World Series 

6 times, and win 3 times.

Which one of the following did NOT happen?:





1958 - 1968

• Concept of Present Serviceability Index 
(PSI)

• AASHO Road Test (1958 – 1960)
– Basis for most of pavement design today



Highway Research Board 1962

1958: The concept of pavement performance is developed

How does the public 
perceive the quality of a 
road?



Present Serviceability Index (PSI)

Present Serviceability Rating (PSR) is a 
human rating, which can be estimated by 
a Present Serviceability Index (PSI), which 
can be measured.

PSI is measured through Slope Variance, 
Cracking & Patching, and Rutting (all 
measured at the AASHO Road Test).



Hutchinson & Haas, 1968



a) Elizabeth Taylor marries Richard Burton 
and John Warner

b) Pittsburgh Steelers go to Super Bowl twice 
and win once

c) Richard Nixon is impeached and removed 
from office as President

d) Deliverance beats out The Godfather for 
Best Picture in 1972

1968 - 1978
Which ONE of the following DID happen?:





1968 - 1978

• Concept of “systems” applied to 
pavements

• First publications on Pavement 
Management

• Washington State begins work on PMS
• Three individuals stand out:

– Ralph Haas (Univ. of Waterloo, Ontario)
– W. Ronald Hudson (Univ. of Texas)
– Fred Finn (Consulting Engineer)



Hudson & McCullough, 1973



Haas & Hudson, 1971

Project Level PMS



Hudson & McCullough, 1972

Network Level PMS





a) The Los Angeles Dodgers go to the World 
Series twice and win both times

b) The Berlin Wall falls
c) Rain Man wins the Oscar for Best Picture in 

1988
d) Ronald Reagan wins two terms as US 

President

1978 - 1988
Which ONE of the following did NOT happen?:





1978 - 1988
• Pavement Management “takes off”
• FHWA issues first policy on Pavement 

Management
• IRI developed
• Many states and local governments 

develop experience with PMS
• First International Conference on PMS



1978 – 1988 (cont.)

• Pavement condition survey vehicles 
developed
– Inertial profilometer
– Automated Road Analyzer (ARAN)
– Infrastructure Management Systems (IMS)
– Dynaflect, Road Rater, FWD

• ISTEA



Hudson, 1979





Some Existing Pavement 
Management Systems in 1985

• State Departments of Transportation
– Idaho - New York
– South Dakota - California
– Washington
– Pennsylvania
– Colorado
– Texas
– Georgia
– Missouri
– Ontario



Luhr, 1985



Luhr, 1985



Some Existing Pavement 
Management Systems in 1985 (cont.)
• Local Governments

– Metropolitan Transportation Commission
– King County Dept. of Public Works
– City of Atlanta, GA
– Metro Toronto Dept. of Roads and Traffic



Karamihas, 2005



Karamihas, 2005



Karamihas, 2005



Karamihas, 2005

(Response-type Index)



Different Variants of IRI

• IRI (in/mi) in one wheelpath

• Mean Roughness Index (MRI) (in/mi)
– Average of the IRI from each wheelpath

• Half-Car Index (HRI) (in/mi)
– Average profile from left wheelpath and right 

wheelpath
– Run IRI software with average profile



a) The Cincinnati Bengals go the the Super 
Bowl twice and win twice

b) Pulp Fiction beats Forest Gump as Best 
Picture in 1994

c) A man shoots President Ronald Reagan to 
get Jodie Foster’s attention

d) Bill Clinton is impeached and removed as 
President of the United States

1988 - 1998
Which ONE of the following DID happen?:





1988 - 1998

• GIS is developed for Pavement Management 
applications

• “Expert Systems” are developed
• Personal Computers “take off”
• Strategic Highway Research Program (SHRP)
• First trials with “automated” image recognition of 

pavement distress
• Development of Ground Penetrating Radar



O’brien, 1989



Haas, et al, 1994



Haas, et al, 1994



a) Univ. of Florida wins back-to-back College 
Basketball Championships

b) The Lord of the Rings wins Best Picture in 
2003

c) Al Gore receives more votes for President 
than George W. Bush

d) The New York Mets beat the New York 
Yankees in the 2000 World Series

1998 - 2008
Which ONE of the following did NOT happen?:





1998 - 2008

• Asset Management “takes off”
• “Pavement Preservation” new buzz word
• Internet “takes off”
• Advances in IT, allowing for more data storage 

and data sharing
• GPS moves from military to commercial 

applications
• Advances in digital instrumentation 

– Smaller, faster



Haas, 2001



Univ. of Texas, 2003



2008 - ??  What is the future for PMS?

• Integration with other infrastructure 
systems

• Use of Economic Performance Indicators
• Automated image interpretation
• LIDAR
• 3-d pavement surface interpretation
• PMS on i-Phone??
• ????



PMS Feedback Loop

From WSDOT publication “Pavement Management Guide for Local 
Agencies”, 1997



Economic Performance Measures

• Historical Annual Cost
– EUAC ($ / ln-mi / year)
– Assumes 4% discount rate

• ESAL Efficiency
– Divide EUAC by average ESALs per lane   

per year
– $ / ESAL - mi



What have we learned after 50 years?

• PMS is not difficult to design; it does take 
work to implement

• We need to learn more from our 
experiences

• A simple system that is implemented is 
much more beneficial than a complicated 
system that is difficult to implement



Finn, et al, 1974



Questions?
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