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Why Consider Concrete Overlays?
Concrete overlays consistently provide cost-effective solutions.
Concrete overlays can be constructed quickly and conveniently.
Concrete overlays are easy to maintain.
Concrete overlays can serve, in and of themselves, as complete preventive maintenance, 
preservation, or rehabilitation solutions.
It is an integral component of a comprehensive asset management approach. 
Cost effectively extends pavement life and improves both functional and structural 
characteristics.
Concrete overlays are an effective means to enhance pavement sustainability and resiliency

By improving surface reflectance (albedo), 
increasing structural longevity, 
enhancing surface profile stability and maintaining ride quality.
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Where do we start…

CP Tech Center’s Overlay Resources
https://cptechcenter.org/concrete-overlays/

Guide to Concrete Overlays, 4th Ed.
https://intrans.iastate.edu/app/uploads/2021/11/guide
_to_concrete_overlays_4th_Ed_web.pdf 

https://cptechcenter.org/concrete-overlays/
https://intrans.iastate.edu/app/uploads/2021/11/guide_to_concrete_overlays_4th_Ed_web.pdf
https://intrans.iastate.edu/app/uploads/2021/11/guide_to_concrete_overlays_4th_Ed_web.pdf


Guide to Concrete Overlays

Pavement Evaluation
Determine Overlay Type
Determine Design Life and Traffic
Use Pavement Design Software
Consider Additional Design Features
Consider Construction Process
Create Construction Documents
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https://intrans.iastate.edu/app/uploads/2021/11/
guide_to_concrete_overlays_4th_Ed_web.pdf 

https://intrans.iastate.edu/app/uploads/2021/11/guide_to_concrete_overlays_4th_Ed_web.pdf
https://intrans.iastate.edu/app/uploads/2021/11/guide_to_concrete_overlays_4th_Ed_web.pdf


Evaluation Informs Design
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Maintenance
Resurfacing

Reconstruction



Evaluation and Survey Information

Existing Pavement History Evaluation

Layer materials, properties, depths, & age

Widening material type, depths, widths, & age

History of full depth patching by location, type & age 

“As Built” Plan Information

Vertical & horizontal alignment

Previous test sections in project limits

Previous drainage structure remains



Types of Concrete Overlays
Concrete Overlays



Overlay Type Selection

New, simplified classification:
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Overlay Type Selection
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Bonded versus Unbonded

Bonded: Use to eliminate surface 
defects; increase structural 
capacity; and improve surface 
friction, noise, and rideability.
Unbonded: Use to restore 
structural capacity and increase 
pavement life equivalent to full-
depth pavement.  Also results in 
improved surface friction, noise, 
and rideability.



How do we choose? 
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Maintenance
Resurfacing

Reconstruction



CONCRETE RESURFACING OF ASPHALT PAVEMENTS

• Asphalt is a good reflector of underlining concrete pavement condition. 

• A review of the existing profile grade line should be conducted and areas of 
significant deviation investigated through analysis of core samples in the 
laboratory

Concrete Overlay of 
Asphalt/Composite – 
Bonded 



Bonded Overlay Of Asphalt Or Composite Pavements
2”–6” thickness

Existing pavement condition
Fair or better structural condition with 
surface distress
• HMA pavements with some structural 

integrity
- Limited structural (fatigue) cracking
- No stripping/raveling in HMA layers
- HMA thickness after milling - 3 in 

minimum
• Rutting in HMA layers ok
• Non-load associated cracking ok
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Stripping

The loss of bond between aggregates and asphalt binder 
that typically begins at the bottom of the HMA layer and 
results in loss of structural support
Summary of Possible Causes: 
• Water in the HMA causing asphalt binder stripping along the 

aggregate face

• Bottom-up stripping is difficult to recognize because it manifests 
itself on the pavement surface as other forms of distress 
including rutting, shoving/corrugations, raveling, or cracking.  

• Asphalt overlays over existing open-graded 
     surface course can result in stripping.  
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Achieving Bond with Existing Asphalt

Milling
• Remove distortions 2” or more
• Reduce high spots to insure minimum overlay depth
• Match adjacent lanes
• Enhance bond
• Meet vertical elevation requirements
• Restore profile
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Achieving Bond with Existing Asphalt
Surface Cleaning

Power Sweeping

Water BlastingAir Blasting
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Bonded over Asphalt/Composite
Keys to Success

• Bonding is critical
• Small square panels reduce curling, 

warping, & shear stresses in bond (1.5 
times thickness).

• Mill to remove surface distresses, or 
improve bonding. 

• Be sure to leave 3” to 4” of HMA after 
milling.

• HMA surface temperature below 120 F 
before paving.

• Joints in the overlay should not be placed 
in wheel paths, if possible

• Application of curing compound is critical
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COA-B Construction – Placement and Finishing

Same as conventional PCC paving
Slipform

Fixed form

Conventional Mixes
May Include Fibers

Avoid surface contamination
Typically only use tie bars, no 
dowels
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COA-B – Joint Sawing and Curing

CRITICAL
•Effective curing 
•Timely joint sawing
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Longitudinal Joint Layout
2 ft x 2 ft

0.6 m x 0.6 m

3 ft x 3 ft
0.9 m x 0.9 m

6 ft x 6 ft
1.8 m x 1.8 m

4 ft x 4 ft
1.2 m x 1.2 m
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Selecting a Pavement Design Tool

Best Design Tools for Concrete Overlays on Asphalt – Bonded:
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Can Design:

Bonded on Asphalt
FREE Mechanistic – Empirical design tool 
specifically for Concrete Overlays of Asphalt

Assumes a partially bonded condition
Developed at University of Pittsburgh under 
FHWA Pooled Fund TPF-5(165)
Incorporates climatic loading
Joint spacing is featured as an input
Allows for design with macrofibers directly

BCOA – ME

Google “BCOA ME” or click:
https://www.engineering.pitt.edu/Sub-Sites/Faculty-Subsites/J_Vandenbossche/BCOA-ME/BCOA-ME/



Can Design:

Bonded on Asphalt

BCOA – ME

The Impact of Bonding on Asphalt



Can Design:

Bonded on Asphalt

BCOA – ME

5 to 7 ft
Long. & Diag 

Crack

Positive ΔT Negative ΔT

< 4.5 ft
Corner 
Break

Positive ΔT 

10 x 12 ft
12 x 12 ft
12 x 15 ft

Trans. Crack







ACPA
k-value
web app

Annual Mean 
Daily Average 
Temp



Pavement ME
A.K.A. MEPDG

Can Design:

Unbonded on 
Asphalt

Unbonded on 
Concrete

Bonded on 
Concrete

• AASHTO’s current design/analysis tool
• Current version is v3

• License is yearly-based subscription
• Incorporates climate data
• Allows most control of all design tools
• Features joint spacing as an input

• Down to 5’ x 5’
• SJPCP failure mechanism is longitudinal cracking

Bonded on Asphalt
“SJPCP”

• https://me-design.com/MEDesign/

https://me-design.com/MEDesign/


AASHTO Pavement ME: SJPCP

Short Jointed Plain Concrete Pavement (SJPCP) Bonded Overlay 
of AC Pavement
Uses AASHTO ME’s traffic axle spectrum
Uses existing HMA layered damage modulus procedure with 
modification

BCOA-ME procedure uses simplified method for calculating damaged 
dynamic modulus of existing HMA



Pavement ME SJPCP



SJPCP – Output Report
4” SJPCP on 5.5” of HMA
6x6 Joint Spacing
6,000 Trucks



A VERY LONG History of Performance 
and  Cost Effectiveness

Concrete Overlays



U.S. Concrete Pavement Market Regularly Averages 50 M SY
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Full-Depth Concrete Pavement Concrete Overlays



We Engineers are Conservative!



… but Bonded is Increasingly Common!



Concrete Overlays in the U.S.

Existing compilations of project details:
NCHRP Synthesis 99, “Resurfacing with 
Portland Cement Concrete” (1982) – 
375 projects back to the 1910s!
NCHRP Synthesis 204, “Portland 
Cement Concrete Resurfacing: A 
Synthesis of Highway Practice” (1994) – 
708 projects



Performance History of Concrete 
Overlays in the United States

Overview of Concrete Overlays in 
the US
12 Detailed Case Histories for 
each type of overlay in all roadway 
functional classifications including:

Design details
Performance history

https://intrans.iastate.edu/app/uploads/2018/08/Performance-History_FHWA-acknowledgment_tagged.pdf

https://intrans.iastate.edu/app/uploads/2018/08/Performance-History_FHWA-acknowledgment_tagged.pdf


Concrete Overlays for All Applications
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Intersections Rural secondary roads

Urban arterial Rural primary/interstate

Urban freeway/interstate



Performance History of 
Iowa’s Overlays

Nearly 2,000 miles of concrete 
overlays evaluated
How long do they last

Approximately 470/506 overlay 
projects are still in service today
Includes 68/96 constructed before 
1990

Over 175 BCOA projects included 
in evaluation

39
https://intrans.iastate.edu/app/uploads/2017/09/Iowa_concrete_overlay_performance_w_cvr.pdf

https://intrans.iastate.edu/app/uploads/2017/09/Iowa_concrete_overlay_performance_w_cvr.pdf


Case Studies
Southeast’s Experience with Concrete Overlays



North Carolina – E. Morehead St. in Burlington

Built in 1996
First BCOA in Carolinas
Still in service as of 2018



North Carolina – E. Morehead St. in Burlington
8/7/1996



North Carolina – E. Morehead St. in Burlington
8/7/1996



North Carolina – E. Morehead St. in Burlington
9/25/2018



North Carolina – E. Morehead St. in Burlington
9/25/2018



7-in Concrete Overlay (c2010) 

over 8” Binder Base Course, B-25

Small panel size

Bonded Overlay of Asphalt (BCOA) 
NCDOT to Review and Report

I-85 at EXIT 22
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Trucks/day ESALs BCOA-ME
Up to 1000 Trucks 7.8M 5.5-inches

Up to 2500 Trucks 19.6M 6-inches

Up to 2500 Trucks 19.6M 5-inches w/ fibers

20-year design, 10% max cracking, 
85% Reliability, 7x7 max panel size
650 Flex Concrete
3-in Minimum of Asphalt after milling

PavementDesigner.org links to BCOA-ME

7500 ADT, 10% Trucks



North Carolina – I-85 Exit 22



Georgia – US-82 and US-84 in Waycross

Built in 2003
4” Thick
Thin COA-B



Georgia

SR-196/SR-119
Hinesville

SR-25 at Brampton Rd 
Garden City



Case Studies Across the Country
Bonded Concrete Overlays of Asphalt



Recent IL
COA-B 

Projects < 6”

Logan Co. ‘09

Clay Co. ‘08

Clay Co. ‘10

Shelby Co. ‘10

Henderson Co ‘10

Henderson Co. 2013

Richland Co. ‘10

Shelbyville, ‘13



Oakland & Eldorado
Built 1998
Still in service as of 
2020

16,025 ADT
1,125 ADTT (2011)

Illinois COA-B Intersection



Oklahoma – US-69 in Pittsburg County

Built in 2001
Still in Service
~1.5 miles long
4” and 6” BCOA
2011 Two Way ADT = 16,000

30% Trucks
Joint spacing 6’ x 6’
3 lb/cy synthetic macrofibers



I-70 Western Kansas
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October 2017 
Bus Trip

6’ X 6’ X 6” Concrete Overlay
2 projects constructed in 2010 

and 2 in 2011



I-70 Western Kansas

30 Miles of 6’ x 6’ x 6” Overlay



I-70 Western Kansas



I-70 Western Kansas



Iowa – SH-13 Near Manchester

Built in 2002
Still in service
~9.5 miles long
4” COA-B
2002 Two Way ADT = 2,930

11% Trucks
Monolithically widened with 
thickened edges



Iowa – Highway 3 in LeMars
Built in 2022
9+ miles long
6” COA-B
Monolithically widened 
with thickened edge
Paving completed and 
opened to traffic in 25 
days

Conventional HMA or 
PCC overlay would be 
90 calendar days (60 
working days)



Resources to Make it Happen
Concrete Overlays



Lots of Guidance Available…



Sustainable Concrete Overlays

https://intrans.iastate.edu/app/uploads/2021/11/
guide_to_concrete_overlays_4th_Ed_web.pdf 

https://projects.acpa.org/concrete-overlays/ 

https://cptechcenter.org/concrete-overlays/  

https://intrans.iastate.edu/app/uploads/2021/11/guide_to_concrete_overlays_4th_Ed_web.pdf
https://intrans.iastate.edu/app/uploads/2021/11/guide_to_concrete_overlays_4th_Ed_web.pdf
https://projects.acpa.org/concrete-overlays/
https://cptechcenter.org/concrete-overlays/


Concrete Overlay Staging

Can be successfully and          
cost-effectively constructed        
without closing the roadway       
to traffic
A common misperception is that concrete 
overlay construction on two-lane roadways 
requires road closures
Concrete overlays may be constructed on 
four-lane divided roadways without 
crossovers and head-to-head traffic



Construction Staging & MOT Examples



Specifications and Construction Documents

Guide specifications and 
standard drawings and 
design details available in 
CP Tech Center 
Resources
Plans can be simple

Typical Section

72

• https://cptechcenter.org/concrete-overlays/
• https://intrans.iastate.edu/app/uploads/2018/09/overlay_construction_doc_dev_guide_w_cvr.pdf

https://cptechcenter.org/concrete-overlays/
https://intrans.iastate.edu/app/uploads/2018/09/overlay_construction_doc_dev_guide_w_cvr.pdf


Thank You!
Any Questions?  

Main Website | acpa.org
Concrete Wiki | wiki.acpa.org

App Library | apps.acpa.org
Desktop Software | software.acpa.org

Resources | resources.acpa.org
On-Demand Training | ondemand.acpa.org

Live Online Training | webinars.acpa.org
Your Local Contact | local.acpa.org

Eric Ferrebee, P.E.
Director of Technical Services

American Concrete Pavement Association
eferrebee@acpa.org  |   847.423.8709
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