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Asset Management: Pavement Conditions
Annual Report

Local agency pavement, federal legislation to set national pavement measure

Cities forego pavement condition reporting for 2012
Cities with populations above 25,000 normally collect and report 

their pavement conditions to WSDOT. Since 2005, WSDOT 

has assisted small cities (populations below 25,000) with gath-

ering, analyzing and reporting pavement condition data using 

WSDOT’s automated data collection vehicle to survey federally 

classi­ ed arterials and collectors. 

In 2011, the Legislature modi­ ed reporting requirements to 

allow cities to forego pavement condition data collection and 

reporting for the 2011-2013 biennium. As a result, cities with 

populations above 25,000 did not report pavement conditions to 

WSDOT for 2012. � erefore, WSDOT’s data set for city pavement 

condition is incomplete and does not accurately compare to pre-

vious reporting cycles. 

Local agencies still face several challenges in managing the pres-

ervation of pavement assets as funding priorities are shi� ed 

due to reduced funding. See Gray Notebook 44, p. 16, for the top 

pavement management issues faced by local agencies.

WSDOT collects and reports city pavement condition ratings dif-

ferently than overall state pavement conditions. City pavement 

condition measures include the Pavement Condition Index 

(PCI) and ­ ve pavement condition score groups: failed, poor, 

fair, good, and excellent. � is rating system provides WSDOT 

with a good indicator of the overall system condition. 

Percent of local agency pavement in fair or better 
condition1

For 2006, 2008, 2010 and 20122 calendar years

Year

City County

Arterial3 Collector4 Arterial3 Collector4

2006 83% 75% 95% 95%

2008 82% 75% 94% 96%

2010 81% 76% 91% 95%

2012 Incomplete data2 89% 92%

Data source: WSDOT Highways and Local Programs.

Notes: 1 Condition data for counties is reported by the County Road 
Administration Board. Cities with populations over 25,000 self-report con-
dition data. Small cities (under 25,000) data is collected by WSDOT. 
2 The 2011 Legislature modifi ed pavement condition reporting require-
ments for cities in RCW 46.68.113 (2011 c 353 §7), resulting in incomplete 
pavement condition reporting for 2012. 3 An arterial is a road that con-
nects a city or county to a state route or freeway, and can include the 
freeway system and state routes. 4 A collector is a road that provides 
direct access to local roads and driveway access to abutting properties 
or distributes trips to and from the arterial system.

New federal legislation has the potential to 
impact pavement management
� e new federal Moving Ahead for Progress in the 21st 

Century Act (MAP-21) includes the implementation of the 

National Highway Performance Program. MAP-21 will require 

every state to direct infrastructure investments toward the 

achievement of performance targets (see overview on pp. ix-x). 

Pavement targets are an important aspect of national perfor-

mance reporting. MAP-21 includes funding penalties if a state’s 

targets are not met over a given period of time.

Expansion of the National Highway System

� e MAP-21 performance reporting applies only to roads that are 

part of the National Highway System (NHS), which is a national 

collection of roadways that are designated as important to the 

nation’s economy, defense, and mobility. � e NHS expanded in 

size by one third in 2012 due to a substantial national revision. 

In Washington state, NHS roadways make up 61 percent of 

WSDOT’s mainline miles (11,424 NHS lane miles out of 18,622 

WSDOT lane miles). Another 3,336 lane miles of local agency 

roads are on the NHS. � is will be an essential factor in inter-

preting Washington’s data for MAP-21 pavement performance 

measures, as local agency roads will make up 23 percent of 

NHS lane miles that will be reported by WSDOT.

International Roughness Index is anticipated to be the 

MAP-21 national performance measure for pavement

It is expected that MAP-21 will use the International Roughness 

Index (IRI) as the initial pavement performance measure. � e 

IRI has the advantage of being well known, well documented, 

and having an existing standard method of measurement. 

All states currently report IRI data to the Federal Highway 

Administration (see next page), which it uses as an indicator of 

overall road health. Yet, comparing values between states can 

be di�  cult due to the technical factors involved in collecting 

and interpreting the data.

WSDOT’s experience is that roughness tends to be a delayed 

performance indicator. By the time roughness reaches an unac-

ceptable threshold, rehabilitation should have already been 

performed to improve the pavement condition that contributed 

to roughness (cracking, rutting, or surface deterioration). 

WSDOT recommends additional measures be considered for 

pavement performance. Research and development is expected 

to occur over the next several years to create methods for cal-

culating and comparing additional performance measures 

equally between the states.
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How WSDOT measures pavement performance
Pavement performance can be de� ned and measured in dif-

ferent categories that each contribute toward evaluating the 

overall performance of a road network’s pavement.

• Structural performance rates the condition of the pavement 

structure and is typically quanti� ed by the amount of 

rutting or cracking on the pavement surface. How condi-

tions should be measured and quanti� ed is one of the most 

di�  cult categories for states to reach agreement on.

• Functional performance relates to how well the pavement 

is functioning for the road users. It is typically quanti� ed 

by the road roughness (expressed as the International 

Roughness Index) and rutting in the pavement surface. 

Automated equipment measures roughness and rutting. All 

states must report roughness performance to the Federal 

Highway Administration.

• Safety performance measures road condition safety and is 

quanti� ed by surface friction measurements (Skid Number 

or International Friction Index) and accident rates.

• Economic performance is relatively new and evolving and 

considers how e�  ciently an agency is providing the road 

infrastructure. It is quanti� ed by cost factors and used to 

evaluate the life-cycle cost of the pavement structure.

• Network sustainability evaluates the long-term stewardship 

of pavement in terms of operating and maintaining the asset 

sustainably.

No single indicator can be used to e� ectively manage the deci-

sions that are involved in preserving the road infrastructure. 

� e best performance indicators for one state may not be the 

best for another, as each state will have their own processes, 

reporting requirements, and legislative mandates.

WSDOT evaluates structural and functional performance with 

the annual pavement condition survey. � e survey rates struc-

tural performance using a cracking index and a rutting index. 

Functional performance is evaluated using IRI and the rutting 

index. A pavement is considered due for rehabilitation when 

any of the indexes reaches a threshold value. Safety conditions 

related to friction are measured every two years (half of the 

state every year) and low skid measurements are reported to 

region o�  ces for corrective action according to a 1994 WSDOT 

Directive. Economic performance measures in use by WSDOT 

were reported in Gray Notebook 44, p. 14. � is article has intro-

duced three performance measures for network sustainability 

(see pp. 13-14).
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International Roughness Index deems 10 percent of state roads are too rough

WSDOT reports International Roughness Index

Rough roads carry 8.3 percent of vehicle miles traveled 
on Washington state highways in 2011
Statewide, 8.3 percent of vehicle miles traveled on WSDOT’s 

pavement network in 2011 were on roads in unacceptable con-

dition according to Federal Highway Administration (FHWA) 

International Roughness Index criteria. � is is a slight increase, 

up 1.2 percent from 7.1 percent in 2010. FHWA requires reporting 

on the vehicle miles traveled by IRI categories. � e graph below 

shows the percent of vehicle miles traveled and the percent of 

lane miles by each of the FHWA roughness categories. 

Rough roads make up 9.8 percent of lane miles on state 
highways in 2011 
In terms of lane miles on the state’s pavement network, 9.8 

percent of lane miles were in unacceptably rough condition 

in 2011, using FHWA criteria. � e IRI may become a national 

measure of pavement performance in MAP-21 with federal funds 

to states penalized if targets (yet to be determined) are not met.

WSDOT Pavement Notebook is available online 
� e Pavement Notebook presents performance reports for the 

WSDOT road network that are more in-depth and compre-

hensive than what can be covered in the Gray Notebook and 

are accessible online. Reports include: statewide pavement 

performance (including breakdowns by county and legis-

lative district); average pavement life; statewide International 

Roughness Index statistics; and lane miles paved by year. 

� e Pavement Notebook performance reports are produced by 

the Pavements Branch of the State Materials Lab and can be 

accessed at http://www.wsdot.wa.gov/Business/MaterialsLab/

Pavements/PavementNotebook.htm 
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Results mixed for 2012 task completion and asset condition surveys

� e tables below shows both asset condition and task completion 

performance data, by asset; task completion helps the mainte-

nance program measure the actual work performed. � is data 

helps provide accountability for the program, but also gives 

context to the overall in� uence of maintenance work to asset 

condition.

Task completion and asset condition for Roadway Maintenance and Operations
2009 through 2012; Level of Service score for selected maintenance activities

Activity or asset Task completion goals Performance measures Goal 
Met

2009 2010 2011 2012

Pavement 1 Maintain 90% fair or better condition 
rating for WSDOT-owned pavement

% of planned work completed N/A 163% 68% 86%

Percent in fair or better condition (Target: 90%) Yes 93% 92.7% 90.5% N/A

Shoulder
Maintenance 2 Completed planned maintenance

% of planned work completed N/A N/A N/A 48%

Asset condition rating (2011 funded target: B-) No C+ C+ C C+

Data source: WSDOT Maintenance Offi ce.

Notes: 1 The task completion measure improved in 2012 to 86% from 68% in 2011, but still falls short of the planned target. Given the emergent nature of 
pavement repairs, it is diffi cult to plan the type of repair work that may be needed in any one season. To help address this challenge, WSDOT coordinates 
the work needed through the pavement management program. 2 A declining number of paving projects each year, along with the practice of alternating the 
inclusion of shoulders in pavement projects between overlay (where shoulders are included in the project) and inlay (where shoulders are excluded in the 
project), requiring higher levels of maintenance for longer period of time. As a lower priority, fewer tasks are planned and accomplished, as higher priority 
activities take precedence.

Task completion and asset condition for Drainage Maintenance and Slope Repairs
2009 through 2012; Level of Service score for selected maintenance activities

Activity or asset Task completion goals Performance measures Goal 
Met

2009 2010 2011 2012

Catch Basins
Complete annual inspection and 
maintenance in NPDES1 permit area

% of inspection/maintenance complete N/A N/A N/A 61%1

Asset condition rating (2011 funded target: D+) Yes C C+ C C

Culverts Achieve asset condition 
% of planned work completed N/A 92% 77% 77%

Asset condition rating (2011 funded target: D+) Yes D- D C- C-

Stormwater 
BMPs2

Complete annual inspection and 
maintenance in NPDES1 permit area

% of inspection/maintenance complete Will report results in December 2013

Asset condition rating (2011 funded target: C)

Data source: WSDOT Maintenance Offi ce.

Notes: 1 NPDES stands for the National Pollutant Discharge Elimination System. The initial time period for reporting catch basin inspections completed under 
WSDOT’s stormwater permit was March 2011 to March 2012. Data provided is from this time period.  Permit compliance (95% catch basins inspected) 
was not achieved due to delays in funding to purchase specialized trucks and hire maintenance personnel to complete all of this work. Additional trucks 
were purchased in April 2012 and personnel to operate them were hired shortly thereafter. Subsequent reporting dates for permit compliance are based on 
fi scal years (July to June).  WSDOT is on track to achieve compliance for this activity for the reporting period of June 2012 to July 2013. 2 Stormwater BMPs 
stands for Stormwater Treatment Facilities Best Management Practice.
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Task completion and asset condition for Bridge and Tunnel Maintenance
2009 through 2012; Level of Service score for selected maintenance activities

Activity or asset Task completion goals Performance measures Goal 
Met

2009 2010 2011 2012

Movable or 
Floating Bridges

Complete planned maintenance 
% of total planned work complete 92% 96% 90% 98%

Asset condition rating (2011 funded target: B+) Yes A+ A- A A+

Urban Tunnels Complete planned maintenance 
% of total planned maintenance complete 91% 94% 95% 91%

Asset condition rating (2011 funded target: B) No B+ B+ C- C1

Structural Bridge 
Maintenance

Achieve asset condition 
% of  Priority 1 repairs completed 42% 67% 66% 60%

Asset condition rating (2011 funded target: C) No F C- C- D2

Bridge Deck
Maintenance

Completed planned maintenance
% of planned work completed N/A N/A N/A 111%

Asset condition rating (2011 funded target: C) Yes C+ C+ C+ C+

Data source: WSDOT Maintenance Offi ce.

Results mixed for 2012 task completion and asset condition surveys
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Task completion and asset condition for Traffi c Control Maintenance and Operations
2009 through 2012; Level of Service score for selected maintenance activities

Activity or asset Task completion goals Performance measures Goal 
Met

2009 2010 2011 2012

Traffi c Signal
Systems

Complete planned maintenance
% of total planned maintenance complete 44% 79% 90% 88%

Asset condition rating (2011 funded target: C) Yes C C+ C+ C+

Regulatory Signs Achieve asset condition 
% of planned work completed N/A1 113% 108% 87%

Asset condition rating (2011 funded target: C+) Yes D+ C+ C C+

ITS2 Complete planned maintenance
% of total planned maintenance complete 13% 49% 60% 51%

Asset condition rating (2011 funded target: B-) Yes A- B+ A- A-

Cable Barrier3 Complete planned maintenance and 
repairs

% of planned maintenance and repairs complete N/A1 100% 74% 103%

Asset condition rating (2011 funded target: A) No N/A A+ A+ A-

Pavement Striping
Maintenance

Completed planned maintenance
% of planned work completed N/A1 N/A1 N/A1 88%

Asset condition rating (2011 funded target: C) Yes C- D C C

Raised/Recessed
Pavement Marker

Completed planned maintenance
% of planned work completed N/A1 N/A1 N/A1 85%

Asset condition rating (2011 funded target: B) No C- C+ C+ C+4

Highway Lighting
Systems

Completed planned maintenance
% of planned work completed N/A1 N/A1 N/A1 78%

Asset condition rating (2011 funded target: C+) Yes B+ B- B+ A-

Guidepost
Maintenance

Completed planned maintenance
% of planned work completed N/A1 N/A1 N/A1 87%

Asset condition rating (2011 funded target: D) Yes D D+ D D

Pavement 
Markers

Achieve asset condition 
% of planned work completed N/A1 95% 93% 112%

Asset condition rating (2011 funded target: C) No C C D D5

Data source: WSDOT Maintenance Offi ce.

Notes: 1 Preventative Maintenance was completed this reporting period. Design and contract work on the tunnel caused more than the expected number of 
closures. Additionally, WSDOT shortened the duration of closures, which resulted in an increase to the number of closures. 2 While the task completion of 
priority one repairs improved from 2011, the overall asset condition declined. The scope and costs of these repairs can vary by type of repair and location. 
Currently, four of the six regions raised their MAP scores, but scores for Northwest and South Central remain below the target, which lowered the overall 
asset condition score. WSDOT is evaluating its coordination of the priority one repairs to improve the asset condition.

Notes: 1 The table lists “N/A” where data is unavailable. WSDOT intends to expand its reporting of task completion to cover all 30 activities listed on page 
18. 2 ITS stands for Intelligent Transportation System. 3 This activity is a subset of the activity Guardrail Maintenance listed on the table on page 18. 4 See 
page 19, for the reasons for the missed MAP score. 5 See page 19, for the reasons Pavement Markers maintained a lower MAP score.
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New infrastructure requires maintenance
WSDOT is � nalizing the delivery of the largest construction 

program in its history. Since 2003, more than 400 construction 

projects have been completed or are under way with a program 

value of $16.3 billion. � ese projects add many lane miles, 

bridges, and other infrastructure to the highway system. When 

these projects are complete, WSDOT’s maintenance program 

will assume the responsibility of operating and maintaining 

these assets. Routine maintenance activities, such as culvert 

inspections, re-painting lane lines and guardrail repair must be 

conducted regardless of the age of the asset. � e maintenance 

backlog will continue to increase if funding and resources are not 

increased to match the added infrastructure and backlog.

Properly maintained assets, coupled with preservation projects 

that replace highway assets when they have reached the end of 

their useful lifespan, result in better asset conditions and lower 

replacement costs. A continuing challenge and a key element 

of e� ective asset management lies in sustaining a good balance 

between preservation and maintenance. As preservation funding 

decreases, maintenance will be tasked with keeping the infra-

structure functional for longer time spans, at a higher cost. For 

example, asphalt pavement has a projected life cycle of 10 to 16 

years. (See the pavement preservation article on p. 10) WSDOT 

conducts annual inspections to establish a “due date” for the 

pavement rehabilitation. � e maintenance program maintains 

the pavement during its lifetime by patching potholes, crack 

sealing, and similar activities. If preservation funding for an 

asset is deferred, the cost di� erence can be anywhere from a few 

thousand to several million dollars between rehabilitation at the 

optimum time and rebuilding a� er the optimum time for reha-

bilitation has passed. Ultimately, the cost to maintain pavement 

and other assets increases as the structures age.

Maintenance Customer Survey shows similar 

results in 2012

WSDOT resumed its previous method of conducting the Main-

tenance Customer Service surveys in 2012; the � � h in a series 

(1996, 2000, 2005, 2010, and 2012). � e previous surveys were 

telephone surveys, with the exception of the 2010 survey which 

used a Web method. As mentioned in Gray Notebook 44, p. 20, 

the Web survey method yielded signi� cant cost savings, yet it 

also presented challenges including a smaller survey response. 

� erefore, the results of the 2012 survey will be compared to the 

2005 and earlier surveys. � ese surveys are designed to evaluate 

customer satisfaction and obtain public input regarding percep-

tions of maintenance activities and public priorities. WSDOT 

uses the surveys to help prioritize and align investment decisions 

in the Maintenance Program. � e full results of this survey can 

be found on the Maintenance Performance Measures webpage at 

http://www.wsdot.wa.gov/Maintenance/Accountability/.

Key results of the recent customer survey
Some survey questions asked about driver satisfaction with the 

current level of highway maintenance. Others addressed the indi-

vidual maintenance activities, and provided some contextual 

information about highway maintenance and what it takes to 

maintain the transportation system. � e survey indicated that 

74 percent of the 750 survey respondents were generally satis� ed 

with the level of highway maintenance, a slight decrease from 78 

percent in the 2005 survey.

Respondents were also asked to rate highway maintenance from 

very poor to excellent. More than half the respondents (51.6 

percent) rated Washington’s highway maintenance above average 

or excellent; 40.1 percent of respondents gave WSDOT an average 

rating. A small percentage rated highway maintenance as fairly 

poor (6.1 percent) or very poor (2.1 percent). � ese results are 

comparable to those found in the 2005 maintenance customer 

survey. Since 1996, roadway surfaces are still the top improvement 

desired by 84 percent of respondents, increasing 15% from 2005. 

One survey question asked respondents how well WSDOT 

responds to emergencies, such as mudslides, ¢ oods, and the like. 

Some 61.4 percent rated WSDOT’s response to emergencies as 

above average or excellent. � is rating was slightly lower than in 

2000. Finally, 2.4 percent of respondents rated WSDOT’s response 

as fairly poor or very poor in 2012, compared to 4 percent in 2005.

2012 Customer survey results: Maintenance 
activities ranked by importance

Rank Maintenance activity

Percent satisfi ed/
extremely satisfi ed

2005 2012

1 Roadway Surfaces 75.6% 63.5%

2 Road Stripes and Pavement Markers 77.6% 71.1%

3 Snow and Ice Removal 71.7% 77.9%

4 Drainage Features 78.5% 75.2%

5 Traffi c Signals 77.4% 85.3%

6 Roadway Signs 91.4% 90.2%

7 Guard Rail 87.5% 89.6%

8 Highway Lighting 76.1% 80.7%

9 Rest Areas 72.6% 85.5%

10 Roadside Litter Removal 73.8% 76.7%

11 Roadside Vegetation 70.0% 75.0%

Data source: 2012 Maintenance Customer Survey.


