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Concrete Pavement Overlays

• Use of PCC overlays has grown 
tremendously

• Significant research
FHWA (ISTEA Section 6005)FHWA (ISTEA Section 6005)
NCHRP and ACPA Studies
State studies
LTPP
MN Roads



Why Concrete Overlays?

i i i f• Do not require extensive repairs of 
existing pavement

• Long performance life
• Low maintenance requirementsLow maintenance requirements
• High load-carrying capacity

With t d h t k t ffi• Withstands heavy truck traffic
• Effective life-cycle costs



National Concrete Overlay 
DatabaseDatabase 

• Consult theConsult the 
National Overlay 
Explorer App on 
the ACPA website.

• Data on many 
projects.



National Concrete Overlay Explorer



National Concrete Overlay Explorer



Family of Concrete Overlays
Concrete OverlaysThinner Thicker

Bonded Resurfacing Family Unbonded Resurfacing Family

Bonded 
Concrete 

Bonded 
Concrete 

Bonded 
Concrete 

Unbonded 
Concrete 

R f i

Unbonded 
Concrete 

R f i

Unbonded 
Concrete 

R f iResurfacing 
of   

Concrete 
Pavements

Resurfacing 
of     

Asphalt 
Pavements

Resurfacing 
of 

Composite 
Pavements

Resurfacing 
of   Concrete 
Pavements

Resurfacing 
of     Asphalt 
Pavements

Resurfacing 
of 

Composite 
Pavements
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Bonded Resurfacing Family g y

• Thin Overlays (2” – 6”)
• Over concrete, asphalt, and composites
• Bond is criticalBond is critical

Bonded Resurfacing Family
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Whitetopping - HistoryWhitetopping History
• First Whitetopping

h th d– South 7th street in Terre Haute, Indiana - 1918
– Existing flexible pavement was overlaid with 3 -

4 in. of reinforced concrete4 in. of reinforced concrete
• During 40’s and 50’s  -

Used to upgrade military & civil airportsUsed to upgrade military & civil airports
• Highway use

– Started approx. 1960pp
– Types have included JPCP, JRCP, CRCP, FRC



Whitetopping HistoryWhitetopping History

• Began in Iowa in 1960’s as overlay on 
farm to market asphalt roads

• Thickness greater than 4”
• Performance was excellentPerformance was excellent
• Bonding to asphalt layer was noticed







Mechanics of
Composite SectionComposite Section

Neutral Axis
PCC PCC
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Effects of Joint Spacing:
Bonded Concrete Resurfacing of Asphalt PavementsBonded Concrete Resurfacing of Asphalt Pavements

10 0 ft3 0 ft 3 0 ft 3 0 ft 10.0 ft3.0 ft 3.0 ft 3.0 ft

Short joint spacing allows the slabs to deflect instead of bend.
This creates the need to balance thickness and joint spacing.j p g



Influence of Slab Geometry on Stresses

15 ft x 3.25 ft 7.5 ft x 3.25 ft 

 

Maximun tensile stress = 350 psi Maximun tensile stress = 74.3 psi 
Principal stresses on the top of the slab, Red is tensile strength 

Deformation of the slab 
 



Slabs Sizes and Thickness For Same Top Stress 
(363 psi)(363 psi)

Concrete Thickness: 10 in.
Slabs: 15 ft x 12 ft

C Thi k 6 3 iConcrete Thickness: 6.3 in.
Slabs  6 ft x 6 ft



Uses and Advantages- Bonded 
Resurfacing of Asphalt or Composite g p p

Pavements

2”–6” thickness

• Use to eliminate any surface defects, 
increase structural capacity, and 
improve surface friction and ride.p

• Use to avoid reconstruction and make 
use of existing materials.



Uses and Advantages- Bonded 
Resurfacing of Asphalt or Composite 

P tPavements

2”–5” thickness

• Typically used directly over asphalt 
without additional repairs except 
for milling.

• Working cracks in existing pavement 
fwill not reflect through.

• Can used in conjunction with 
wideningwidening.



Bonded Concrete 
Resurfacing of 
Asphalt 
Pavements

• Spots of distress that aren’t visible can be determined through evaluation such as the 
stiffness of the asphalt pavement and subgrade support conditions. 

CONCRETE RESURFACING OF ASPHALT PAVEMENTS
• Localized areas of weakness can be strengthen through patching. Milling can remove 

a number of asphalt surface distresses.



Bonded Concrete Resurfacing of Composite Pavements

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



Repairs-Bonded Resurfacing of 
Asphalt or Composite Pavement



Milling: Bonded Resurfacing
of Asphalt or Composite 

PavementsThe three main objectives of milling: 

1. to remove significant surface distortions that 
contain soft asphalt material, resulting in an 
inadequate bonding surfaceinadequate bonding surface

2. to reduce high spots to help ensure minimum 
resurfacing depth and reduce the quantity of 
concrete needed to fill low spots; andconcrete needed to fill low spots; and 

3. to roughen a portion of the surface to 
enhance bond development between the 

t l d th i tinew concrete overlay and the existing 
asphalt. (don’t leave a thin lift)



Milling: Bonded Resurfacing
of Asphalt or Composite 

Pavements
• Complete removal of 

t i t d d hruts is not needed when 
rutting in the existing 
asphalt pavement does 
not exceed 2”not exceed 2 . 

• Any ruts in the existing 
t fill d ithpavement are filled with 

concrete, resulting in a 
thicker concrete overlay 
above the rutsabove the ruts.

• A minimum of 3"–4" of asphalt should be left after   
milling because of the reliance on the asphaltmilling because of the reliance on the asphalt 
pavement to carry a portion of the load.



Important Elements-Bonded Resurfacing of 
Asphalt/Composite PavementAsphalt/Composite Pavement

• Clean Surface/Bond is important for good / p g
performance

• Thin milling may be required to eliminate 
significant surface distortions of 2” or more and g
provide good bond.

• Leave at least 3” remaining   asphalt after 
milling.g

•Control surface temperature of existing asphalt to below 120ºF•Control surface temperature of existing asphalt to below 120ºF.

•Try to keep joints out of wheel paths.

•Curing should be timely and adequate.

•Small joint spacing to minimize bonding shear stress



BCOA Thickness Designer



BCOA Thickness Designer

View @  http://apps.acpa.org/apps/bcoa.aspx@ p // pp p g/ pp / p



BCOA Thickness Designer

• Available 24-7 from web
• Calibrated with available overlay performance y p

data (Illinois, Iowa)
• Research underway to improve some criteria (by  

CP T h C t )CP Tech Center)
– Temperature modeling
– CalibrationCalibration

• Will incorporate technology into ACPA’s 
StreetPave along with other design models



BCOA - ME



BCOA ME Sponsors



BCOA ME
Main ScreenMain Screen



BCOA ME
TrafficTraffic



BCOA ME
EnvironmentEnvironment



BCOA ME
Main ScreenMain Screen



Macro Fibers



BCOA ME
Design w/ FibersDesign w/ Fibers



Overlay Experiences

• Spokane, WA
3 sections on I 90 3” 4” 5”– 3 sections on I-90, 3 , 4 , 5

– Constructed in 2004
E tb d AADT 40 000– Eastbound AADT 40,000

– Excellent performance in 4” and 5” sections
d– Reconstructed in 2011







Overlay ExperiencesOverlay Experiences

l ll• Kalispell
– 5” on ?”-5” of HMA
– 6’ joint spacing
– 18,000 ADT in 2000
– 30% Trucks
– Built in 2000
– Performing very well











Overlay ExperiencesOverlay Experiences

ll• Bellevue
– 3” PCC on 3” AC
– Built 1998
– Still in service
– Cracking in edge panels due to lack of 

support.  Edge panels have been replaced.





Overlay ExperiencesOverlay Experiences

/ ddl d• US 20/26 & Middleton Road
• Built in 2005
• 4” on 4”
• Still in serviceStill in service
• Excellent performance





Other NW Projects

• Portland
– NE Columbia Blvd.

• 4” 6” PCC on 0” 4” Asphalt• 4” – 6” PCC on 0” – 4” Asphalt
– N. Denver Avenue

• 2.5” PCC on Variable Sections
• Eugene• Eugene

– Coburg Rd.
– 6” PCC on 4” Asphalt

Y ki• Yakima
– 40th and Knob Hill
– 6” PCC on 2” – 4” Asphalt



Portland



Yakima



QUESTIONS?


