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Why Concrete Overlays?

 Does not require
extensive repairs
of existing pavement

 Long performance
 High load-carrying capacity

e Well demonstrated/documented
maintenance and rehabilitation method

Effective life-cycle costs

Over 1000 miles IA.



Concrete Overlay Guide

A 75-page “Guide to Concrete
Overlay Solutions”

- For Field Application —Overlay Materials Section
Program -~Work Zones under Traffic
- Overview of Overlay -Key Points for Overlay Construction
Families -Accelerated Construction
- Overlay types and uses - Project & Specifications Considerations
- Six Overlay Summaries ~ 10,000 to be printed

— Evaluations & Selections
— Design Section

- Miscellaneous Design
Details OVERLAYS
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System of Concrete Overlays

Concrete Overlays

Bonded Overlay System

Unbonded Overlay System

Bonded Bonded Bonded
Concrete Concrete Concrete
Overlay of Overlay of Overlay of
Concrete Asphalt Composite
Pavements Pavements Pavements

Unbonded Unbonded Unbonded
Concrete Concrete Concrete
Overlay of Overlay of Overlay of
Concrete Asphalt Composite
Pavements Pavements Pavements

Bond is integral to design
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Old pavement is base
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Existing pavement condition
before repairs

Overlay Solutions for
Rehabilitation and Maintenance

Excellent

Time



CONDITION
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Uses and Advantages- Bonded
Overlay of Concrete 2"-5" thickness

. | ~ _ «Use when existing

gpisan - pavement is in good

Good = structural condition with
W some surface distress.
Poor e Use to eliminate any

surface defects; increase

structural capacity; and
ey improve surface friction,
__ noise, and rideability.

Deteriorated

 Typically used directly over concrete without
additional repairs except for spot-repairing of
severely deteriorated areas.
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Surface Preparation for Bonded Overlay
Bonding is Critical

. Milling
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Important Elements-Bonded

Resurfacing of Concrete -
» Clean Surface/Bond is important -
for good performance as a
monolithic pavement.

e Concrete aggregate used should have thermal properties similar to that of
existing pavement to minimize shear stress in bond.

« EXisting joints must be in fair condition or be repaired
« Timing of joint sawing Is important.

« Matching joints with underlying pavement allows structure to move
monolithically.

« Cut tranverse joints full depth +1/2” and longitudinal joints at T/2.

» Curing should be timely and adequate, especially near the edge, due to the
surface-to-volume ratio and the risk of early-age cracks.



Cleaning the Surface to Prepare for
Bonding

« Sweeping surface followed by compressed air
cleaning in front of the paver.

 Air blasting or water blasting is only necessary to
remove material that cannot removed any other way.

e Water or moisture
should not be on the
surface prior to
paving or de-bonding
can OcCcur.
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Uses and Advantages- Bonded Overlay of

2"-5" thickness

» Use when existing
pavement is in fair or better
structural condition with
surface distress.

CONDITION

» Use to eliminate any
surface defects; increase
structural capacity; and
Improve surface friction,
noise, and ride.

Doteriaraiod
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Milling: Bonded Overlay
of Asphalt or Composite Pavements

The three main objectives of milling:

1. to remove significant surface distortions that
contain soft asphalt material,

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

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

overlay and the existing asphalt. (don’t leave a
thin lift)




Important Elements of Bonded
Concrete over Asphalt/Composite

Bonded Concrete Resurfacing of Asphalt Pavements
—previously called ultra-thin whitetopping, UTW-
» Small square panels reduce curling, warping, &
shear stresses.

= Mill if necessary to correct crown, remove surface
distresses, improve bonding. Insure to leave 3”
min. HMA after milling.

= HMA surface temperature below 120 F before
paving.

Bonded Concrete Resurfacing of Composite
Pavements

» Same as Asphalt Pavements.

» Look at HMA profile and condition for underlining
o~ PCC distress.
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Uses and Advantages - Unbonded

Overlay of Concrete Pavements
4" - 11" thickness

r-|.

L

» Use when existing pavement is in
poor condition, including with
material-related distress such as
D-cracking and ASR, when
underlying pavement and
subbase are stable and uniform
except for isolated areas that can

o be repaired.

T S
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« Use to restore structural capacity of the existing pavement
and increase pavement life equivalent to full-depth

pavement.
T

\‘ : * Also results in improved surface friction, noise, and ride.
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Asphalt Separation Layer
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Important Elements - Unbonded Concrete
Overlay of Concrete Pavements

* Full-depth repairs are required only
where structural integrity Is lost at
Isolated spots.

= » Asphalt separator layer is important
/ = to isolate unbonded overlay from
< underlying pavement and minimize
reflective cracking.

 With heavy truck traffic, adequate
drainage design may be important to

reduce pore pressure.
« Shorter joint spacing helps minimize curling and warping
stresses.

@ * No need to match joints with those of the underlying

concrete pavement.




Uses and Advantages - Unbonded Concrete
Overlay of Asphalt or Composite Pavements

l: s 4" - 11" thickness

« Use when existing pavement is
deteriorated condition.

e Severe rutting,

e potholes,
« alligator cracking,
e shoving, and pumping

 exhibits past D-cracking
and ASR of composite

TIME

* Used when underlying pavements and subbase are stable and
uniform except for isolated areas that can be repaired.




e I IR Wl T WA SA Wil i NEW unoDonoaed resurmacing sl

Composite ///

Pavements

Meed for milling {in:tn:rmine{i
based on degree of surface Full-depth repair patches
distortions

Existing detenorated //_

composite pavemant {alligator cracking)

Block / =
Fothola cracking Shoving
. F!|||,'|_||‘|H /

Fatigue cracks

Longitudinal & transverse

thermal cracking

» Tented panels with significant movement can be repaired to relieve the
pressure and provide uniform support before construction of an overlay.

 Faulted panels that do not exhibit continuing movement have proven to
provide adequate support for concrete overlays.

» Edge drains have also been successfully used to reduce the progression of
faulting.



Important Elements - Unbonded Concrete
Resurfacing of Asphalt or Composite Pavements

* Full-depth repairs are required only where
structural integrity is lost at isolated spots.

 Mill surface distortions of 2 in. or more.

 Existing pavement profile indicates isolated
areas of vertical distortion in the underlying
concrete.

 Partial bonding between the overlay and
the asphalt layer of the existing
composite pavement is acceptable and
may even improve load-carrying capacity.

e Concrete patches in the existing pavement should be
e separated from the overlay with a thin layer of fabric or
‘ : other bond breaker; or joints should be sawed in the
=r=ra overlay around the concrete patch perimeter.




Evaluations of Existing Pavements
for Overlays

= Evaluation establishes if existing pavement is a good
candidate for an overlay.

v'The condition of the existing concrete pavement
can be initially assessed through:

 Visual examination of existing distresses.
e Cores for concrete material condition

v'Can it provide an uniform and stable support
system for the overlay?

e Surface deflects can be overcome.

* Does the condition of the pavement fit the type
of overlay proposed?

* |s the existing slab or joints moving?

N




Evaluations of Existing Pavements for
Overlays

Evaluation is also used to determine:
 required repairs where needed

 establish the concrete overlay design
thickness

 When combined with an overlay can the
existing pavement help carry anticipated
traffic as:

— an integrated part of the pavement
(bonded)

— Or serve as a base or subbase
g
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Pavement Evaluation

On high-volume roads, falling weight
defectometer (FWD) testing can provide
subgrade k-values and variability, concrete
modulus, load transfer efficiency, and
presence of voids.




Pavement Evaluation

Evaluating Pavement Condition for Concrete Overlays
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1 Pavement History

* Pavement matenal (including * Remaining life
aggregate coefficient of thermal : ,
expansion), design, age, thickness, . DE!I’BII h‘ﬂf!ll:: al'n! performance level
layers * Desired design life

e Existing traffic and performance level  * Elevations and grade restrictions

* Design life * Etc.
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3 Core Analysis

* Depth of distress

* Type of distress

* Verification of thickness for base/subbase
* Ete.
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5 Condition Assessment Profile

Concrete Asphalt / Composite
Surface Deficiencies Surface Deficiencies
* Friction loss * BleedingMushing —
» Joint deterioration (low to medium)  + Block cracking Condition
* Map cracking (non-ASR) * Eriction loss Evaluation
= Popouts * Noise Report
* Noise * Comugation __ and
* Scaling « Joint reflective cracking Pmrmrt:unt
* Roughness (not distress related) » Roughness (not distress related| . Eund!tinn
* Plastic shrinkage cracks * Rutting / na“klﬂﬂﬂ
« Thermal shrinkage cracks » Weathering/raveling S
* Ete, * Shoving
= Slippage
* Elc.
Structural Deficiencies Structural Deficiencies
* Comer breaks * Fatigue [alligator) cracking
* Joint deterioration (severe) * Depressions
= Temted panels * Heaves
* Longitudinal cracking * Longitudinal cracking
* PumpingAaulting * Potholes
* Punchout * Tramsverse thermal cracking
* Materials-related distress (medinm * Rutting/shoving
( to Savarel  Subgrade /Subbase Condition
= Transverse cracking " Fic.
* Subgrade/Subbase Condition
i




Overlay Decision Flow Chart
Pavement Gondition Rankings
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Overlay Decision Flow Chart

Pavement Condition Rankings
(hased on -iliﬁ pavement goenditions|
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Milling of Bonded Concrete Overlay Surface
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Milling of Bonded Concrete Overlay Surface




THANK YOU!

Dale S. Harrington
Representing the National Concrete
Pavement Technology Center
dharrington@snyder-
associates.com
515-964-2020




