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Pavement Management is an integral a part of an 

overall Asset Management Strategy for the City 

 

Sets out to answer key questions with respect to the 

City’s road network: 

– What do we have? 

– What condition is it in? 

– What level of funding is required to maintain it? 

– What are the priorities? 

 

Pavement Management System -assist staff in  

development of yearly rehabilitation programs 
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 PAVEMENT MANAGEMENT CONCEPTS 



Roads make up a large portion of a City’s 

infrastructure and thus its annual capital and 

operating expenditures 

 

Pavements will continue to deteriorate due to 

various factors: 

 Deficiencies in construction materials and practices 

 Environmental and climatic conditions  

 Traffic loading 

 Funding 
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PAVEMENT MANAGEMENT REALITY 



0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 

Years 

P
Q

I 

$3.00/yd2 

$30.00/yd2 

Target 

Added Life  

Performance Curve  

4 

WHY DO PAVEMENT MANAGEMENT? 



 
 

Computer based software system 

 

Uses field data for qualitative 
assessment 

 

Stores road network data, 
including: 

• pavement condition 

• parametric data (e.g. traffic 
volumes, pavement material 
types/thickness) 

• historical information 
(completed projects) 

 

Models pavement deterioration 
and predicts future 
performance 

 

Assesses rehabilitation needs 

 

Prioritizes rehabilitation work 
based on budget scenarios 

ROADMATRIX PAVEMENT MANAGEMENT 

SYSTEM 



 
 

 

DPW - Project Programming maintains a database of street and alley 
locations that are in need of improvement.  

 

• Potential paving project locations are obtained from the Pavement 
Management Analysis - RoadMatrix 

• Locations which are viewed due to REQUESTS 
 

Resident                    Business                       Alderperson 

        City engineering   City field operations    

 

RoadMatrix program planning tools 
 

• Assesses rehabilitation needs 

• Prioritizes rehabilitation work based on budget scenarios 

• Create Programs in RoadMatrix 
  What if program scenarios – monetary limits, condition goals, rehabilitation choices 
  Propose and approve – possibly  several  iterations 

 Commit program projects –  store work history, update rating and plan next stage 

 

ROADMATRIX PAVEMENT MANAGEMENT 

SYSTEM – PAVING PROGRAM 



MILWAUKEE ROADMATRIX EVOLUTION 

• Pavement Management System (PMS) 

– Created in the late 1980’s 

–  Several iterations of enhancements 

 

• SuperPMA system implemented the 1990’s 

 

• 2012 upgrade to RoadMatrix software  

• Introduced a new road segment definition (DIME) 

• Reconcile old data with new framework – On going 

 

• Pavement Condition Rating Surveys 

  1993           1996-97            2000-01           2006-07 



• Pavement condition data collection on entire road network  
and additional various State/ County roads 
(approximately 1700 CL miles) 
• Pavement ratings are part of submittal requirements to the 

Wisconsin Department of Transportation 

 

• High-resolution digital images collected on the entire 
network   

 

• Pavement Management System Review was completed in 
order to maximize the return on investment 

– System  setup/configuration  assistance 

– Training 

– Database integrity 

– Summary Report  
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WHAT HAPPENED IN 2013-2014 



PAVEMENT CONDITION DATA COLLECTION  

RT3000 Survey Vehicle 



DATA COLLECTION DEMO 

November 2013 



Surface Defects  

Visual and automated keyboard computer entry 

 

Roughness/Rutting - Laser sensors 

 

Images – every 16 feet, total over 1.25 million 

 

GPS – data recorded with GPS and assigned to the 

proper road segments as defined in the DIME file   

 

Survey – One pass on 2-3 lane roads 

     Divided or 4-lanes or more  - two passes 
 

 PAVEMENT CONDITION DATA COLLECTION 



SURFACE DISTRESSES 



SURFACE DISTRESSES 

Moderate Severe 

Slight        <  - - - -  >        Moderate       <  - - - -  >       Severe 

Example alligator cracking 



SURFACE DISTRESSES 

Slight        <  - - - -  >        Moderate       <  - - - -  >       Severe 

Example Rutting 

Moderate Severe 



SURFACE DISTRESSES 

Slight        <  - - - -  >        Moderate       <  - - - -  >       Severe 

Example Faulting/Joint Stepping 

Moderate Severe 



STREET VIEW IMAGES 

• Provides a virtual drive 

through of City streets 

 

• Review pavement 

condition and 

confirm/update road 

attributes  

 

• Digital record - Legal  

 



ROADMATRIX 



ATTRIBUTES 



PQI (Pavement Quality Index) 
• 0 - 100 scale (100 being ideal) 

• indicator of overall level of service for a road section or network 
 

PQI is calculated through a combination of: 

 

RCI (Ride Comfort Index) 
• based on collected profile measurements (IRI) 
and user perception of pavement roughness 

SDI (Surface Distress Index) 
• measure of pavement surface deterioration 

from the distress ratings 
• primary means of determining rehabilitation 

needs and strategies 

PERFORMANCE INDICATORS 



RoadMatrix Reporting - Network Status 
(City Maintained 2015 PQI) 

PQI Ratings:   

27 % Poor/Fail   

32 % Fair  

41 % - Good/Excellent 



PQI COMPARISON  

Ratings 2006-07 and 2015 City Maintained – All 



DETERIORATION MODELS 

 Predict how each road segment will perform over time 

using variations in levels of the pavement thickness, 

traffic volume and subgrade strength  

  

#6 curve 

 Thin/High/Weak 
 

After 18 years 

 PQI = 40 Poor 
 

After 21 years   

 PQI = 20 Fail 

Example 

Local Road 18 curves 

 



REMAINING SERVICE LIFE 

 



Street 

maintenance 

options 

DECISION TREES 
Rehabilitation and Maintenance Treatments 

 

Example Tree 

 

•Local Road 

•Composite :  

    Asphalt on 

Concrete 

 



NEED YEAR DISTRIBUTION 



COST EFFECTIVENESS  

CE= Benefit/Cost 



2015 - 6 YEAR BUDGET SCENARIO 

CITY MAINTAINED – LOCAL AND COLLECTORS: 

Includes Local, High Impact, LRIP, Maintenance 

TOTAL   $101,200,000 



BUDGET RECOMMENDED TREATMENTS            
(COST, All Years) 

  



BUDGET RECOMMENDED TREATMENTS        
(LENGTH, All Years) 

  



BUDGET RECOMMENDED TREATMENTS           
(COST,  First Year = 2015) 



BUDGET SELECTED PRIORITY 



BUDGET IMPACT ON PQI 



WHAT IF FUNDING SCEANRIOS  

• Various Annual Budgets 

 

• Budgets to maintain/achieve PQI levels 

 

• Split/Super Budgets  

• Proportion budgets by Functional Class 

• Proportion budgets by Treatment needs  
• Maintenance/Rehabilitation/Capital Reconstruction 

• High Impact Overlay Program 

• Combine into Super Budget to see PQI impact on the entire network 



ArcMAP INTEGRATION 

 

 

 

Integrates RoadMatrix data with street segments of City map layers.  

 

Custom Maps: Conditions, Treatment Needs, M&R Programs 

 

Added data fields allow for example :   

Mapping and reporting by Aldermanic District  and  Engineering Quarter 

sections.  

 



ArcMAP INTEGRATION 

 

 

 



MAP/PUBLISH ANNUAL PROGRAMS 

 

  
www.milwaukee.gov/mapmilwaukee 

 



MOVING FORWARD 

• Segment attributes need to be maintained 

 

• Maintenance and rehabilitation unit costs should be 

reviewed/updated  annually   

 

• Decision trees should be reviewed/updated annually 

 

• Completed work should be updated in the system on a 

quarterly basis (Program Module) 

 

• Pavement condition data collection should be conducted 

approximately every 3-4 years 

 

• Training 
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