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Breathing New Life into 
Old Pavements: 
Concrete Solutions
MATT  ZELLER,  CPAM

JOHN  CUNNINGHAM,  ARM

Available Resources
Local industry experts

ARM

CPAM

Technical education and training

• ACI certifications

• NRMCA certifications

• Nat. CP Tech Center webinars/seminars

Technical publications and software

• American Concrete Pavement Association

• Nat. Ready Mixed Concrete Assn.

• Nat. Stone, Sand, & Gravel Assn.

• Nat. CP Tech. Center

• National Road Research Alliance

• Am. Soc. of Concrete Contractors

• American Concrete Institute
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Breathing New Life into Old Pavements
1. Pavement distresses

2. Mix of fixes

3. Preservation techniques with concrete materials
1. For existing concrete pavement

2. For existing asphalt pavement

4. Concrete overlays
1. On asphalt pavements

2. On concrete pavements

Pavement Distresses
From AC 150/5380‐6C
◦ Cracking

◦ Joint seal damage

◦ Disintegration

◦ Distortion

◦ Loss of skid resistance
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AC 150/5380‐6C
Includes guidance on pavement inspection and identification of distresses

Flexible Rigid

Concrete Pavement Distress
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Cracks and Spalls (UFC Guidance)

Pavement Condition
Make certain you’re considering the condition that is likely at the time the project begins
◦ Condition at the time of evaluation will continue to deteriorate before the project commences
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Mix of Fixes for Pavement Distress
What repairs are covered in FAA guidance?

What are the options if the pavement is beyond repair?

What is the design procedure for concrete overlays?
◦ On concrete

◦ On asphalt

What does the construction process look like for concrete overlays?

What is the performance of concrete overlays?

Benefits of Mix of Fixes
Using an array of techniques that includes both longer term and shorter term solutions

• Optimizes your investment over time

• Increases competition for work overall

• Makes annual budgeting easier for the future

• Allows you to have all techniques available to you

• Allows you to choose the best technique for the facility
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Mix of Fixes

Short 
Term

Long 
Term

Seal 
Coat

Asphalt 
Overlay

Diamond 
Grinding

Patching Concrete 
Overlay

Asphalt 
Paving

Concrete 
Paving

Concrete 
Pavement 

Rehabilitation

Economic Benefits of Multiple Solutions

Generally  speaking

• Longer  term  solutions  have  
higher  init ial  costs

• Shorter  term  solutions  have  
lower   init ial  costs

• Using  both  solutions  allows  for  
optimization  of  dollars  over  
t ime  and  over  a  system
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Timing is Everything…
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Why a Mix of Fixes?
• An airport’s needs are diverse and require more than one solution
• Current needs cannot be ignored while focusing on the future 

• Future needs cannot be ignored to focus on today

• Consultants with multiple airports need to be able to apply the fix that best fits the facility

• Pavement investments can be optimized

Pavement Preservation Tools
Concrete Solutions
◦ Concrete Overlays

◦ On concrete pavements

◦ On asphalt or composite pavements

◦ On rubblized concrete pavements

◦ Concrete Inlays

◦ Diamond Grinding and Grooving

◦ Full‐depth Reclamation

◦ Full‐depth Patching
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Flexible 
Distresses
Guidance provided in FAA Advisory 
Circular 150/5380‐6C

Rigid Distresses
Guidance provided in FAA Advisory 
Circular 150/5380‐6C
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AC 150/5380‐6C
Helpful details for preservation of both pavement types

AC 150/5380‐6C Details
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AC 150/5380‐6C Details

AC 150/5380‐6C Details
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Partial Depth Patching

*From Guide to Cracks 
and Spalls (UFC doc)

Wikipave http://wikipave.org/index.php/Early_Cracking

Table 6. Recommended Repairs of Cracking in Concrete Pavement Construction
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Concrete Overlays

Benefits of Concrete Overlays
o Easier/faster Construction

o Sustainability

o Resilience

o Safety

o Quality

o Performance

o Low Maintenance

o Built‐in Skid Resistance
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Improved Resilience

 When a concrete overlay is used, it takes the old pavement and turns it 
into a good stabilized base for the new surface…It hardens the system! 
 It also RAISES the pavement surface off of possible high water table

Offutt AFB (Omaha, NE)Henderson Field (Wallace, NC)

HOW CONCRETE OVERLAYS IMPROVE ASPHALT PAVEMENT’S 
RESILIENCE TO FLOODING

Concrete overlay increases both the height and the structural strength of the pavement

7000 lbs load.

7000 lbs load.

pressure 
 15 - 20 psi

Asphalt

Base

Subbase

Subgrade

Pressure ~3 - 7 psi
at the top of the 
Asphalt layer

Base & subgrade 
pressures are even 
lower

Concrete

Asphalt

Base

Subbase

Subgrade

New Pavement 
Elevation raised 
by the height of 

the overlay
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Overlay Design
• FAA AC 150/5320-6G – Chapter 4
• Reason for Rehabilitation
▫ Why is pavement ready for rehabilitation
▫ Structural, material distress, other

• Start with condition assessment
▫ Complete assessment of pavement materials 

and structural integrity
▫ Thickness, condition, nature and strength of 

each layer
• Design must correct reason for rehabilitation

Concrete Overlays
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Concrete Overlays

Overlay of Asphalt Pavement: Construction Considerations

Must keep a minimum of 3” good asphalt for thin 
concrete overlays (<6”)
◦ AFTER milling

Consider potential impact of construction traffic on 
existing asphalt

Cool existing surface if necessary
◦ Keep surface temp below 120°

Paving almost immediately after rain
◦ Go when there is no ponded water on surface

Maturity monitoring can speed completion time
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Unbonded Concrete Overlay of Asphalt
Increases pavement structural capacity

Overlay can be placed directly on existing pavement

Only minor repair of existing surface may be needed

Quick and easy construction

Construction traffic can use existing pavement

Raises the surface further above the water table

Concrete Overlay Performance
Rigid over Asphalt (WT)

AIRPORT Thickness Last PCI Year C

South Carolina

Lancaster Co RW 7.5 99 2010

Berkeley Co RW 9 99 2010

Laurens Co RW 5 99 2013

Greenwood Co RW 5 100 2014

Iowa

Storm Lake RW 5 89 1971

Corning RW 5 75 1987

Carroll RW 5 85 1988

Ft. Madison RW 6 94 1991

Spencer (RW 12 / RW 18) 5 / 6 91 / 100 1992 / 1994

Exceeds FAA 20‐year Design Life
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Concrete Overlay Performance
Rigid over Rigid (with Sep Layer)

AIRPORT Thickness Last PCI Year C

South Carolina

Charleston Exec RW 11 93 2010

Indiana

Columbus Municipal 10 98 2010

Iowa

Keokuk RW 6 94 1996

Denison RW 6 90 1997

Oskaloosa RW 6 87 1998

Exceeds FAA 20‐year Design Life

Columbus (IN) Municipal Airport 

The Opportunities…
Where are the Best Places to start?

▫ Existing Asphalt (or Concrete) in FAIR to POOR Condition
 Rutting / Cracks in the pavement are normal – can be addressed

▫ Areas where competitive bids have been lacking
▫ Enough pavement structure where milling (profiling) can be 

accomplished that helps with project economics
▫ Looking to improve pavement resiliency 
 Harden the system and Raise the grade (off high-water table)

Airfield Applications

Finding a good overlay candidate…
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One Last Thought…

Resources are readily available

• American Concrete Pavement Assn.

• Nat. Ready Mixed Concrete Assn.

• Nat. Stone, Sand, & Gravel Assn.

• Nat. CP Tech. Center

• National Road Research Alliance

• Am. Soc. of Concrete Contractors

• American Concrete Institute

General Aviation Airport Workshop
https://web.concretestate.org/events/GA‐Concrete‐Workshop‐1575/details

ACPTP:
◦ Federal Aviation 
Administration (FAA)

◦ National Concrete 
Pavement Technology 
Center (CP Tech Center)
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Thank you
MATT  ZELLER,  CPAM

JOHN  CUNNINGHAM,  ARM  OF  MINNESOTA


