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Pavement Management Systems



Why Pavement Management???

• Pavements are expensive
• Budget constraints
• Accountable for infrastructure assets
• Move from reactive to proactive 

management of pavement repairs



Some Challenges of Starting a PM System

• A different way of doing business
• Staffing issues
• Start up costs
• Tried it before…never worked out



Different Way of Doing Business

Pavement Management supports this new 
way of doing business



Different Way of Doing Business

Change The 
Way Assets Are 

Managed
 Increase service life
 Improve performance
 Preserve asset value
 Reduce annualized costs

 Document needs
 Improve accountability in decisions
 Assess and manage risk
 Make better use of technology



What Is Pavement Management?

• …a management approach used by personnel 
to make cost-effective decisions about a road 
network.

• A pavement management system is a set of 
tools or methods that assist decision-makers in 
finding optimum strategies for providing, 
evaluating, and maintaining pavements in a 
serviceable condition over a period of time.

AASHTO Pavement Management Guide (2001)

AASHTO Guide for Design of Pavement Structures (1993)



Pavement Management Concept
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Three Levels of Pavement Management

• Network Level
– Collect condition information on the network
– Analyze condition information
– Provide information to upper management to 

assist in making strategic decisions
– Provide information to other users to support 

project selection, design, and other types of 
analyses



Three Levels of Pavement Management

• Strategic (Policy) Level
– Make policy decisions
– Set funding allocations
– Establish preservation strategies
– Identify corridor projects

• Project Level
– Determine final project recommendations
– Design rehabilitation strategies
– Conduct special studies



Benefits of Pavement Management

• More efficient use of available resources
• Ability to justify funding needs
• More accurate and accessible information on the 

pavement network
• Ability to track pavement performance
• Present consequences of different treatments 

and timing
• Improved communication

AASHTO Pavement 
Management Guide (2001)



Pavement Management Components

Network Inventory Network Definition
Condition 
Assessment

Database

Analysis 
Tools

System Customization
Models
Costs
Treatment Rules

Reports

Pavement 
Management System



Network Inventory

• Type of Data to be Collected
– Physical characteristics
– Construction and maintenance history
– Traffic levels and/or street classification
– Soils information

• Minimal Amount of Information Required
– Surface type
– Physical dimensions (length, width, area), From/To
– Last construction date (or best guess)



Street Segmentation

• The general rules for segmentation are
– Same surface type
– Similar construction age, condition range
– Contiguous
– Similar maintenance and traffic characteristics
– Think of them as management units

• Those that are managed together get 
segmented together



Network Definition – Local Agencies



Condition Assessment

All pavement management  
recommendations are based 
on the most recent condition 
assessment.

Therefore, the assessment of 
current condition MUST be 
objective, repeatable, and 
reflect current conditions.



Types of Pavement Condition Data Collected

• Surface distress (ex. cracking, surface 
deformation)

• Roughness (ride quality)
• Faulting
• Rutting
• Structure (pavement strength and deflection)



Pavement Distress

• Type – what kind?
• Severity – how bad?
• Quantity – how much?



Methods for Quantifying Pavement Condition

• Pavement Condition Index (PCI)
– ASTM D6433

• Modified PCI
• Windshields



Customization Activities

• Performance models
• Priority ranking
• Viable treatment options (& conditions to apply) 

– Maintenance (ex. crack sealing, patching, etc.)
– Major repair (overlay, slab replacements, 

reconstruction, etc.)
• Costs

– Unit costs, annual budgets



Why Use Performance Models?

Performance
models

What-if
analysis

Needs
assessment

$$

Multi-year
workplans

Predict 
M&R

Predict
condition



Example Performance Model
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Family Modeling Approach

• Group pavement sections by 
characteristics

• Reduces number of variables and models
• Assume similar deterioration
• Reflects average deterioration for family
• Allows ranges of values to be used for 

developing families



Other Customization Activities

• Treatment Costs
– Based on recent bid documents
– May vary based on certain factors (location, 

street network, and so on)
• Budgets

– Funds available for each analysis year
– Some agencies have separate budgets for 

maintenance and rehabilitation activities
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What Is Pavement Preservation?
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Getting the Most Bang for Your Buck

Condition Deterioration & Treatment Triggers / Resets
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Keys to Success

• Be proactive
• Keep roads from 

dropping into poor 
condition

• Incorporate a mix of 
fixes into your program Poor

Fair

Good

A pavement management system helps 
identify what treatments are needed and 
when they are cost-effective

Effectiveness of Pavement 
Preservation



Resource Allocation and Utilization

• Sample network distribution
– Initial distribution: 25 mi in good, 50 mi in fair, and 

25 mi in poor
• 20 year repair cycle = 5%/year = 5 mi/year
• 10% deterioration from good & fair each year
• $500 available ($100/mi to fix poor & $25/mi 

to fix fair)
• Scenario 1: Fix roads in poor condition 

Scenario 2: Fix some roads in poor  & some 
in fair



Sample Outputs After 3 Years

Now

Good
Fair
Poor

Scenario 1 Scenario 2



Demonstrating Pavement Preservation Benefits

Average Pavement Condition over Time
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Using Pavement Management 
To Tell Your Story



5 Core Questions

1. What is the current state 
of our pavements?
•What do we own?
•Where is it?
•What condition is it in?
•What is the remaining service 
life and economic value?



5 Core Questions

2. What is the required level 
of service?

•What do stakeholders expect?
•How different is this from actual 
conditions?



5 Core Questions

3. What level of deterioration 
is acceptable?

•How do these assets 
deteriorate?
•What are the likelihood and 
consequences of deterioration?



5 Core Questions

4. What are the feasible 
strategies to consider?
•What repair options are most 
feasible for our agency?
•How do these strategies 
impact system performance?



5 Core Questions

5. Which long-term funding 
strategy should be selected?

•Does the selected strategy 
align with policy goals?



Reporting Network Conditions



Determining Impacts of Program Choices
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		2015		85.9108158721

		2016		83.8340116867

		2017		83.8130264977

		2018		82.8627170805

		2019		86.6208805541



Alternate Repair Program

Recommended Repair Program

Program Year

Pavement Condition Index (PCI)

72.9090255471

73.552737057

71.0414154779

68.6238708386

66.2823899307



Figure 1

		Use		CMHAIR & CMHLAND				LCKAIR & LCKLAND				BLFAIR & BLFLAND

				Area		Wt Avg Age at Insp		Area		Wt Avg Age at Insp		Area		Wt Avg Age at Insp

		Runway		3,558,230.02		7.5		5,548,066.00		5.57		550,000.01		9				33,141,412.33

		Taxiway		5,891,056.34		7.42		2,761,712.00		10.91		500,251.00		7.77				44,715,790.13

		Apron		7,266,762.96		11		6,514,084.00		14.1		551,250.00		8.29				0.7411568091

		Roadway		2,979,135.30		5.43		1,219,668.50		14.98		85,827.00		8.84

		Parking		4,402,179.00		2.82		2,771,760.00		14.9		115,808.00		9.52
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Port Columbus Int'l Airport

Rickenbacker Int'l Airport

Bolton Field

Branch Use

Pavement Area (sf)

Numbers on figure are area-weighted age in years
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Figure 3

		Use		CMHAIR & CMHLAND				LCKAIR & LCKLAND				BLFAIR & BLFLAND

				Wt Avg PCI		Area		Wt Avg PCI		Area		Wt Avg PCI		Area

		Runway		79.5		3,558,230.02		84.42		5,548,066.00		72		550,000.01

		Taxiway		80.44		5,891,056.34		71.79		2,761,712.00		85.67		500,251.00

		Apron		76.23		7,266,762.96		71.23		6,514,084.00		84.17		551,250.00

		Roadway		86.33		2,979,135.30		74.49		1,219,668.50		75.42		85,827.00

		Parking		96.2		4,402,179.00		66.76		2,771,760.00		77.55		115,808.00

				82.6388977928				74.7543623461				80.0323427238





Figure 3

		



Port Columbus Int'l Airport

Rickenbacker Int'l Airport

Bolton Field

Branch Use

Pavement Condition Index (PCI)



Figure 7

		Use		CMHAIR & CMHLAND

				2009 PCI		2006 PCI

		Runway		79.5		84.6

		Taxiway		80.44		87.4

		Apron		76.23		79.8

		Roadway		86.33		86.5

		Parking		96.2		98.9
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2006 Port Columbus Int'l

2009 Port Columbus Int'l

Branch Use

Pavement Condition Index (PCI)



Figure 8

		Use		LCKAIR & LCKLAND

				2009 PCI		2006 PCI

		Runway		84.42		68.1

		Taxiway		71.79		80.6

		Apron		71.23		73.9

		Roadway		74.49		82.9

		Parking		66.76		62.6
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2006 Rickenbacker Int'l

2009 Rickenbacker Int'l

Branch Use

Pavement Condition Index (PCI)



Figure 9

		Use		BLFAIR & BLFLAND

				2009 PCI		2006 PCI

		Runway		72		81.0

		Taxiway		85.67		80.3

		Apron		84.17		89.9

		Roadway		75.42		81.6

		Parking		77.55		84.2
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2006 Bolton Field

2009 Bolton Field

Branch Use

Pavement Condition Index (PCI)
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Figure 10

		PCI Range		CMH		LCK		BLF						CMH		LCK		BLF

		0-9		132,870		204,093		0				Recon		5%		8%		0%

		10-19		367,857		707,786		0				Rehab		13%		28%		13%

		20-29		367,857		267,665		0				Maint		82%		64%		87%

		30-39		364,543		323,590		0

		40-49		598,591		1,016,063		2,950

		50-59		859,740		1,768,811		40,213

		60-69		1,595,261		2,561,757		192,411

		70-79		3,584,970		2,360,622		738,847

		80-89		6,216,358		2,511,058		81,771

		90-100		10,232,319		7,093,846		746,944

		Total		44,938,792

		">=		0		and		"<		10

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		CMHAIR		97,093.00		SqFt		29		2		33		24.5		27.01		23.5		26.01				CMH		132,870.00

		CMHLAND		35,777.00		SqFt		11		2		33		34		36.54		33		35.54

		LCKAIR		126,597.00		SqFt		38		1		17		59		59		58		58				LCk		204,093.00

		LCKLAND		77,496.00		SqFt		23		1		17		56		56		55		55

		">=		10		and		"<		20

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		CMHAIR		131,249.00		SqFt		15		4		18		26.5		27.51		24		24.68				CMH		144,855.00

		CMHLAND		13,606.00		SqFt		2		1		5		40		40		39		39

		LCKAIR		674,638.00		SqFt		79		15		68		29.73		32.65		28.73		31.65				LCk		707,786.00

		LCKLAND		33,148.00		SqFt		4		2		9		62		57.4		61		56.4

		">=		20		and		"<		30

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		CMHAIR		299,976.06		SqFt		47		8		40		22.63		24.21		19.75		21.49				CMH		367,857.06

		CMHLAND		67,881.00		SqFt		11		4		20		23.25		20.37		22.25		19.37

		LCKAIR		143,266.00		SqFt		23		4		20		30		29.04		29		28.04				LCk		267,665.00

		LCKLAND		124,399.00		SqFt		20		4		20		59		58.46		58		57.46

		">=		30		and		"<		40

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		CMHAIR		328,851.00		SqFt		48		7		47		20.29		22.58		18		20.43				CMH		364,543.00

		CMHLAND		35,692.00		SqFt		5		1		7		14		14		13		13

		LCKAIR		158,599.00		SqFt		23		3		20		15		23.65		14		22.65				LCk		323,590.00

		LCKLAND		164,991.00		SqFt		24		4		27		42.75		26.82		41.75		25.82

		">=		40		and		"<		50

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		BOLTAIR		2,950.00		SqFt		0		1		4		47		47		46		46				BLF		2,950.00

		CMHAIR		517,315.00		SqFt		32		5		20		21.8		24.66		17.8		20.66				CMH		598,591.00

		CMHLAND		81,276.00		SqFt		5		5		20		14.2		11.58		13.2		10.58

		LCKAIR		661,266.00		SqFt		41		10		40		20.4		16.68		19.4		15.68				LCk		1,016,062.50

		LCKLAND		354,796.50		SqFt		22		4		16		35.75		18.16		34.75		17.16

		">=		50		and		"<		60

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		BLFLAND		40,213.00		SqFt		2		1		3		18		18		17		17				BLF		40,213.00

		CMHAIR		792,379.64		SqFt		30		19		58		12.89		14.07		11.74		13.05				CMH		859,739.64

		CMHLAND		67,360.00		SqFt		3		3		9		10.67		12.34		9.67		11.34

		LCKAIR		730,821.00		SqFt		27		7		21		15		13.03		14		12.03				LCk		1,768,811.00

		LCKLAND		1,037,990.00		SqFt		39		3		9		14.33		22.4		13.33		21.4

		">=		60		and		"<		70

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		BLFLAND		5,435.00		SqFt		0		1		2		5		5		4		4				BLF		192,411.00

		BOLTAIR		186,976.00		SqFt		4		3		5		13.67		15.75		12.67		14.75

		CMHAIR		1,379,236.40		SqFt		32		24		42		14.17		15.64		12.17		13				CMH		1,595,261.40

		CMHLAND		216,025.00		SqFt		5		12		21		12.33		11.84		11.33		10.84

		LCKAIR		2,442,377.00		SqFt		56		13		23		11.23		18.91		10.23		17.91				LCk		2,561,757.00

		LCKLAND		119,380.00		SqFt		3		4		7		9.5		10.93		8.5		9.93

		">=		70		and		"<		80

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		BLFLAND		77,012.00		SqFt		1		2		2		9.5		10.28		8.5		9.28				BLF		738,847.01

		BOLTAIR		661,835.01		SqFt		10		6		5		9.83		10.44		8.83		9.44

		CMHAIR		3,307,784.89		SqFt		49		50		38		9.44		9.14		8.2		8.07				CMH		3,584,969.89

		CMHLAND		277,185.00		SqFt		4		22		17		12.91		12.45		11.91		11.45

		LCKAIR		1,947,879.00		SqFt		29		39		30		11.62		11.19		10.62		10.19				LCk		2,360,622.00

		LCKLAND		412,743.00		SqFt		6		12		9		16.08		11.69		15.08		10.69

		">=		80		and		"<		90

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		BLFLAND		7,776.00		SqFt		0		1		1		18		18		17		17				BLF		81,771.00

		BOLTAIR		73,995.00		SqFt		1		6		4		7.83		7.84		6.83		6.84

		CMHAIR		5,508,598.81		SqFt		63		69		50		10.09		11.61		8.17		9.99				CMH		6,216,357.72

		CMHLAND		707,758.91		SqFt		8		27		20		8.56		7.49		7.56		6.49

		LCKAIR		1,988,998.00		SqFt		23		26		19		9.96		9.15		8.96		8.15				LCk		2,511,058.00

		LCKLAND		522,060.00		SqFt		6		9		7		8.11		7.25		7.11		6.25

		">=		90		and		"<=		100

		Network ID		Pavement Area		Unit		Pct Area		Sections		Pct Sections		Age at Report		Wt Age		Avg Age at Insp		Wt Avg Age at Insp

		BLFLAND		71,199.00		SqFt		0		3		1		5.67		5.34		4.67		4.34				BLF		746,944.00

		BOLTAIR		675,745.00		SqFt		4		7		2		7.29		6.56		6.29		5.56

		CMHAIR		4,353,565.51		SqFt		24		80		29		5		5.26		2.3		2.46				CMH		10,232,318.90

		CMHLAND		5,878,753.39		SqFt		33		95		34		3.43		3.35		2.31		2.26

		LCKAIR		5,949,421.00		SqFt		33		56		20		3.04		3.84		2.27		2.97				LCk		7,093,846.00

		LCKLAND		1,144,425.00		SqFt		6		39		14		7.74		5.26		6.74		4.26
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Figure 11

		Year		No-Work		Unlimited Analysis

		2015		82.9		89.2						Note: This does not include pavements at CMH with a Rank = O or N

		2016		80.3		87.5

		2017		77.7		85.6

		2018		75.0		84.0

		2019		72.2		83.6

		No Money Analysis:

				2010		2011		2012		2013		2014

		CMHAIR		76.97		73.81		70.53		67.1		63.51

		CMHLAND		92.35		90.87		89.35		87.75		86.08

		Unlimited Analysis

				2010		2011		2012		2013		2014

		CMHAIR		85.31		83.43		81.04		79.49		79.84

		CMHLAND		95.58		94.04		92.84		91.22		89.6

		CMHAIR		11,753,322.49

		CMHLAND		7,304,897.30
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Non-Performance of Recommended Repair Program

Performance of Recommended Repair Program

Program Year

Pavement Condition Index (PCI)



Figure 12

		Year		No-Work		Unlimited Analysis

		2015		72.9		85.9						Note: This does not include pavements at LCK with a Rank = O

		2016		73.6		83.8

		2017		71.0		83.8

		2018		68.6		82.9

		2019		66.3		86.6

		No Money Analysis:

				2010		2011		2012		2013		2014

		LCKAIR		73.59		74.71		71.87		69.11		66.43

		LCKLAND		70.13		68.83		67.66		66.64		65.68

		Unlimited Analysis

				2010		2011		2012		2013		2014

		LCKAIR		87.32		85.07		81.9		80.56		85.44

		LCKLAND		80.16		78.79		91.62		92.26		91.44

		LCKAIR		14,470,380.00

		LCKLAND		3,545,832.50
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Non-Performance of Recommended Repair Program

Performance of Recommended Repair Program

Program Year

Pavement Condition Index (PCI)



Figure 13

		Year		No-Work		Unlimited Analysis

		2010		81.1		85.4						Note: This does not include pavements at BLF with a Rank = O

		2011		79.1		83.2

		2012		77.3		81.3

		2013		75.1		79.1

		2014		73.5		77.4

		No Money Analysis:

				2010		2011		2012		2013		2014

		BOLTAIR		81.07		78.95		77.04		74.78		73.23

		BLFLAND		81.25		80.05		79.05		78.05		76.05

		Unlimited Analysis

				2010		2011		2012		2013		2014

		BOLTAIR		84.69		82.39		80.46		78.03		76.38

		BLFLAND		90.61		89.61		88.37		87.37		85.61

		BOLTAIR		1,601,501.02

		BLFLAND		201,199.00
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Compare Various Budget Scenarios



Setting Agency Goals
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Sheet1

		1		$500,000		$525,000		$525,000

		2		$900,000		$1,050,000		$1,200,000

		3		$1,300,000		$1,500,000		$1,750,000

		4		$1,700,000		$2,000,000		$2,400,000

		5		$2,100,000		$2,500,000		$2,900,000
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Presenting Results to Stakeholders

• Network Level
– City Counsel/County Board
– Senior agency management
– Public

• Project Level
– Design engineers
– Mid-level management



Don’t Take My Word For It…

• “Due to the state of the economy, the pavement 
management system has become more 
important” – City of Naperville, IL

• “We are now able to reduce political pressure” –
Champaign County, IL

• “Complete the right work at the right time for the 
right reasons” – Edgar County, IL

• “We wanted to have more engineering behind 
decisions.” – Stark County, IL



Take Away Points

• Start with the basics, then grow it
• Identify your agency’s PM champion
• Don’t rely on a worst first strategy

– Use a mix of fixes that includes preventive 
maintenance treatments on roads in good or 
fair condition

• Consider the use of pavement management 
tools to:
– Help you make the best use of your road $
– Help you tell your story



Questions?  
Contact me at (217) 398-3977 or by email at:

bweiss@appliedpavement.com
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