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Background - City of DurhamBackground - City of Durham
• 652 miles of paved streets to maintain

• 409 miles of sidewalks to maintain

• Similar to other cities
– struggled with low levels of funding for resurfacing
– “catch-up”

• 2005 general obligation bonds-$110 Million
– Sidewalk repair-$2.5 millionp
– Resurfacing-$4.7 million
– ST-226-Resurfacing project-

• 30 miles resurfaced
• Project completed in 2007



2007 Pavement Condition Survey
(B d NCSU ITRE R ti S t )(Based on NCSU-ITRE Rating System)

Rating Overall ConditionRating
• 91-100
• 81 90

Overall Condition
• Very good
• Good• 81-90

• 66-80
51 65

• Good
• Fair

P• 51-65
• Below 51

• Poor
• Very poor



City of Durham - 2007 Pavement Condition Survey



2007 - Street and Sidewalk Bonds

• 34% (224 miles) have alligator cracking

• 34% (223 miles) have 
block/transverse cracking

49% (322 miles) have raveling• 49% (322 miles) have raveling



2007 - Street and Sidewalk Bonds2007 - Street and Sidewalk Bonds
• $20 Million Street and Sidewalk Bonds - Approved in Nov 2007

– $15 Million, Street resurfacing: 100 miles of streets

$2 Million Paving dirt streets– $2 Million, Paving dirt streets

– $3 Million, Sidewalk repair and reconstruction

– Regular updates on the web (transparency of process)



2007 - Street and Sidewalk Bonds

• Status

– ST-228 Resurfacing: $2.5 Million
• Completed in 2009
• 26 miles total• 26 miles total

– ST-233 Resurfacing: $6.7 million appropriated
• 14 miles completed• 14 miles completed
• Projected completion by May 2011

– ST-234 Resurfacing: $6.1 million appropriatedg $ pp p
• 12 miles completed
• Projected completion by May 2011



City of Durham’s CMS Projects with AECOM

• ST-227 Street Improvements Project
– Provided QA services for the projectProvided QA services for the project
– Completed in 2007

• ST 233 Street Resurfacing Project• ST-233 Street Resurfacing Project
– Provided pavement evaluation, material testing and CEI services
– Innovative approaches:

• Project management using Primavera System• Project management using Primavera System
• Pavement evaluation using GPS handheld devices
• Pavement design and cost alternatives
• Pavement reclamation design / supportg pp
• Street reassignment 



City of Durham’s CMS Projects with AECOMy j

• ST-234 Street Resurfacing Project
– Provided pavement evaluation training and toolsProvided pavement evaluation training and tools
– Providing QA services
– Innovative approaches:

• Partnered with the City staff during difficult economic timesPartnered with the City staff during difficult economic times
• Pavement evaluation training
• Pavement evaluation manual
• MS Access database using Tablet PCs for pavement evaluation

• ARRA Projects (ST-246, ST-247 and SW-25)
– Providing material testing and CEI services



City of Durham - Resurfacing ProjectsCity of Durham - Resurfacing Projects

Supported by AECOM



ST-233 Resurfacing Project
Innovative Approaches

• City’s objectives / needs included:City s objectives / needs included:
– Confirm resurfacing candidate vs. reconstruction
– Identify patch / repair location 
– Field marking prior to construction– Field marking prior to construction
– Measurements of quantities for bid and construction management
– Location and condition of manholes / valve boxes / gas valves

• Solution: Data collection using GPS handheld devices



ST-233 Resurfacing Project
Innovative Approaches

• Resource / Equipment needs included:Resource / Equipment needs included:
– Experienced pavement inspectors (AECOM)
– GPS Handheld device, rugged preferred (AECOM)
– Data collection software (customized by AECOM)– Data collection software (customized by AECOM)
– GIS base maps (City of Durham)
– Resurfacing candidate list (City of Durham)
– Measuring wheels and paint (AECOM)– Measuring wheels and paint (AECOM)



ST-233 Resurfacing Project
Innovative Approaches

• The Process:The Process:
– GIS mapping of the candidate road list
– Field routing plan
– Two person crew– Two person crew 
– Confirm resurfacing candidate vs. reconstruction
– Confirm limits; add / reduce as necessary
– Geo-reference:– Geo-reference:

• Start and end points
• Repair locations
• Locate MH/CB/GV/VB

– Paint as you go



ST-233 Resurfacing Project
I ti A hInnovative Approaches



ST-233 Resurfacing Project
Innovative Approaches

• Benefits of GPS Handheld Pavement EvaluationBenefits of GPS Handheld Pavement Evaluation
– Paperless approach
– Field markings could not be lost with time lag
– Mapping of locations for repairs and manholes / valve boxes / gas valves– Mapping of locations for repairs and manholes / valve boxes / gas valves
– Compatible with City’s GIS database and map
– Database for bid quantities
– Reference for Contractor / CM– Reference for Contractor / CM



ST-233 Resurfacing Project
Alternative Solutions - Design

• Make the most out of limited budgetsMake the most out of limited budgets
• Reduce wasted monies by identifying streets during field review that will 

not benefit from resurfacing
• Result:• Result:

– Pavement design alternatives with cost evaluation
• Design considerations:

E i ti diti– Existing condition
– Existing / future traffic
– Priority

C d t f thi k / t i l t– Core data for thickness / material type
– Laboratory testing of material
– Maintenance of traffic



ST-233 Resurfacing Project
Alternative Solutions - Design

• Alternatives considered included:Alternatives considered included:
– Full Depth Reconstruct
– Full Depth Reclamation
– Combinations– Combinations
– Variable milling thicknesses



ST-233 Resurfacing Project 
Alternative Solutions - Design

• Example - Jackson Street
– Is this a resurfacing candidate?



ST-233 Resurfacing Project
Alternative Solutions

• Condition: Severe alligatorCondition:  Severe alligator 
cracking throughout, rutting at 
intersection approaches and along 
full length of curb lane (>70% of g (
road)

• Traffic: City bus traffic CHANGETraffic:  City bus traffic, CHANGE 
since initial design

• Priority: Downtown high priority• Priority:  Downtown, high priority

• Maintenance of traffic:  Need one 
l t ll tilane open at all times



ST-233 Resurfacing Project 
Alternative Solutions

• Alternatives Considered• Alternatives Considered
– Full Depth Reconstruct
– Full Depth Reclamation

Combinations:– Combinations:
• Full depth patching with resurfacing



ST-233 Resurfacing Project 
Alternative Solutions

• Core Data:Core Data:
– 2 to 3 inches of asphalt
– 7 to 10 inches of aggregate base
– Reddish sandy clay 

• Subgrade Testing

• Material / Lab Tests
– Gradation of base



ST-233 Resurfacing Project 
Alternative Solutions

• Resultant Design:Resultant Design:
– Need stronger / thicker pavement

• Analysis:Analysis:
– Reclamation:  provide cement stabilized base to increase strength and maintain grade
– Reconstruct:  provide thicker asphalt requiring significant hauling / removal of existing
– Patch with resurface:  extensive patching with an overlayp g y

• Cost / Recommendation:
– Patch alternative NOT cost effectivePatch alternative NOT cost effective
– Reclamation provides approximately $50K or 25% savings compared to reconstruction



ST-233 Resurfacing Project 
Alternative Solutions

BEFORE AFTER



ST-234 Resurfacing Project
Innovative Approaches

• City’s objectives / needs, similar to ST-233:
– Confirm resurfacing candidate vs. reconstruction
– Identify patch / repair location 
– Field marking prior to construction
– Measurements of quantities for bid and construction management
– Condition of manholes / valve boxes / gas valves

• Problem:
– City reduction in budget.
– Limited funding for pavement evaluationg p

• Solution: 
– AECOM partner with the City to complete the workAECOM partner with the City to complete the work



ST-234 Resurfacing Project
Innovative Approaches

• Constraints:Constraints:
– Very tight schedule to complete
– Construction season already in full swing!

• Resource / Equipment needs included:
– Trained pavement inspectors (City trained by AECOM)

PC t bl t (Cit d)– PC tablets (City owned)
– Simplified data collection software (AECOM)
– Automated calculation of quantities (AECOM)

GIS b (Cit )– GIS base maps (City)
– Resurfacing candidate list (City)
– Measuring wheels and paint (City)



ST-234 Resurfacing Project
Innovative Approaches

• Tablet PC with MS Access databaseTablet PC with MS Access database
– City staff had limited computer and pavement evaluation experience
– SIMPLICITY was key!



ST-234 Resurfacing Project
Innovative Approaches



ST-234 Resurfacing Project
Innovative Approaches



ST-234 Resurfacing Project
Innovative Approaches



ST-234 Resurfacing Project
Innovative Approaches

• Benefits of ST-234 ApproachBenefits of ST 234 Approach
– Paperless
– Field markings could not be lost with time lag
– Mapping of locations for repairs and manholes / valve boxes / gas valves– Mapping of locations for repairs and manholes / valve boxes / gas valves
– Compatible with City’s GIS database
– City staff trained in evaluating pavements
– Simple software– Simple software 
– Automated and on-the-fly quantity calculations improves project 

management
– Improved change order management capabilitiesImproved change order management capabilities
– Training manual provides quality management and consistency



Construction Management
Innovative Approaches PrimaveraInnovative Approaches, Primavera

Primavera Contract Manager-Repository for Project Related Documents



Construction Management-Innovative 
Approaches PrimaveraApproaches, Primavera

Primavera – P6 Project Schedule



Street Reassignment - Innovative Approaches



Lessons Learned

• The best change order management approach is to have no changes! 
– Field confirmation of resurfacing candidates is critical
– Ground truth during pavement evaluation

• Construction efficiency is key
– Minimize reassignment by doing field confirmation EARLY in the process
– Weekly status meetings together with Primavera are helpful

• Inexperienced staff can be trained to do a quality job
– Invest the time to do this up front
– Keep it simple!

• Automation / software provides benefit
– Investing in minor development / customization effort up front means less g p p

effort throughout the duration of the project for the PM team
• Extensive pavement design/reclamation efforts-testament that 

resurfacing projects may be more than just resurfacing
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