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Concrete Overlays

* Preservation or rehabilitation method to extending the life of an
existing pavement with an overlay of a new concrete surface

L Image: Rich Brumm, Mitchell Co.
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Questions?




Design

* It's more than refining thickness to the nearest mm

* The real questions...
* “What do we really need?”
* “How do we deliver it”
* “What about the details?”
* “Will it work?”

* “But...”




Outline

 Design
* The big picture
* Choices
* More detailed choices
* Those equations
» Other detalls

* Why should | bother?




The Big Picture

- Existing pavements get old and tired




The Big Picture

- Existing pavements get old and tired

* Or their surfaces are less than ideal




The Big Picture

» Existing pavements get old and tired

* Or their surfaces are less than ideal

* Or their load capacity
IS Inadequate




What can we do?

* We can:
* Toss them out and start again
* Along-term solution

» Creates a disposal headache

- Takes energy to move them out of
the way

- Takes time = traffic delays




What can we do?

* We can:
- Patch them — buy a few years

* Limited materials usage,
energy and traffic impact

* Short term solution




What can we do?

* We can:
« Qverlay them
« Use existing equity
* Minimize sustainability impacts
* Long term solution

« Elevations / connections are
tricky




Next level of choices

* What is the existing system —
asphalt or concrete?

« GO outside
* Look online




Next level of choices

> Condition
* Review records
- Materials layers, thickness, age
* Ride data

Comments

LCT LG ENNRSTT T 3 inches of Type D asphalt (2015)
e 5.5% binder
e 6.5% average in-place air voids

Concrete 8 inches of JPCP (1971)
Pavement e 15-foot joint spacing
e 1%-inch load transfer dowels
Subbase 6 inches of dense-graded crushed aggregate

(1971)
Subgrade A-4, compacted to 95% standard Proctor (1971)




Next level of choices

» Condition
« Conduct coring and examination
- Estimate the extent of repairs




Assessing Existing Pavement Condition

 Define distresses (and their causes)
» Assess foundation system

- What about drainage

* Note elevation restrictions




Assessing Existing Pavement Condition

* Visual inspection
» Cracking and movement
- Patches
» Coring
* Thickness
» Stripping
* Foundation
 Load transfer
 Plate load test
- DCP




Existing
Asphalt

Poor - Frequent surface distresses such as potholes,
block cracking, or thermal cracking plus alligator cracking,

Good - Structurally sound with minor rutting, shoving, slippage, stripping, and raveling
surface defects and minor cracking

Deteriorated - Significant surface and structural
distresses, including potholes, block cracking, or
thermal cracking plus alligator cracking, rutting,

shoving, slippage, stripping, and raveling

Fair - Structurally sound with minor surface distresses
such as potholes, block cracking, or thermal cracking




Existing
Concrete

Poor - Full-depth joint deterioration, working
cracks, spot structural failures, faulting, and/or
material-related distress

Deteriorated - Significant surface deterioration and
structural distresses, including joint deterioration
from freeze-thaw damage or material-related
distress at 50% or more of the joints

Fair - Structurally sound with minor surface
distresses such as random cracking, periodic
partial-depth joint spalling, and shadowing




Next level of choices

* Shoulders and Widened Sections
* Traffic




Next level of choices

* Bonded or Unbonded? Why the fuss?
- Affects design
* Not much difference >~6" on asphalt

Sl SR LR

» Affects construction actions
- Mainly for concrete

Concrete

Unbonded Bonded
Thicker Thinner




Next level of choices

What is the pavement in place?

Asphalt Concrete
[

What is the condition? What is the condition?

Good Bad Good Bad
| | | |
Bonded (COA-B) Unbonded (COA-U) Bonded (COA-B) Unbonded (COA-U)

— —
-
-




Next level of choices

Concrete on Asphalt Concrete on Concrete

COA-B (Full Depth and Composite) CDA1LU (Full Depth and Composite)




On Concrete

 Unbonded — more common

* Must take action to debond

- Bonded
* Ensure enough bond

«  Ensure uniformity of bond




On Asphalt

 Unbonded — more common

* No special action needed

ey iige o ¥
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- Bonded

« Survival of bond




Thickness Design Procedures

- Empirical Design Procedures
- Based on observed performance
=72, '86/'93 AASHTO Design Procedures




Thickness Design Procedures

* Mechanistic-Empirical Design Procedures
- Based on mathematically calculated pavement responses
= Pavement-ME (MEPDG)
= ACPA PavementDesigner
= PCA Design Procedure (PCAPAY)
= StreetPave (ACPA Design Method)
= BCOA-ME (Univ. of Pittsburgh) (Bonded on asphalt)
= UNOL (Univ. of Pittsburgh) (Unbonded on Concrete)




Other Design Decisions

* Vertical Constraints
* Bridge structures
» Overhead clearance requirements

- Guardrails, parapet walls, cable barriers, and median
barriers

» Curb and gutter sections

- Storm sewer inlets

* Intersecting roadways and access drives
 Drainage conduits and culverts

» Safety slopes and ditches




Other Design Decisions

» Adjustments of the Profile Grade
* To correct crossfalls and drainage
» To accommodate connections




Other Design Decisions

* Milling can mitigate the adjustment to the profile grade

 For existing asphalt pavements, milling also:
* Removes surface defects
 Controls the volume of concrete necessary
- Enhances the bonding potential




Other Design Decisions

* Pre-overlay Repair & Surface Preparation
* Full-depth repair of deteriorated joints
- Partial-depth repair of severely spalled areas

- Load transfer restoration or full-depth repair of working
cracks ‘

 Surface preparation
- Mechanical preparation
* Clean the surface




Unbonded Overlay Over Concrete Detalils

Widening Detail

5" Min L3 LY " Min. SN V- V- A
. ickness
17 Thickness /Tle bar [ /-Tie bar
Unbonded - - . . - - » Unbonded . s » . -
& . Cohcrgte P oe—— J; h— » - Concrete” - - p‘( — -~ Shoulder
Overlay - . I C B Shoulder -~ » Overla e e P 8" Min.
[} . % Widefing . 4 . Wideging -,
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LAYER FOR WIDENING UNIT




Connections

Existing curb

Concrete overlay
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Connections

New concrete overlay

Casting
(ring and cover)

Internal
chimney
seal

Watertight mastic
(for movement)

Manhole

New concrete overlay

Adjusting rings

Subbase material

0.5-1in. (0.8-1.1 m)
isolation joint

(for existing concrete or
composite pavement)

Note: Remove existing
pavement around manhole
and replace with concrete




Unbonded Overlay Over Concrete Detalils

Urban

Drainage

Detail o |
Construct 12 in.- wide x 26 in.- deep Porous
Drainage Trench Adjacent to the Existing Subgrade
lUnderdrain Trench

Excavation

/ /_ = \ / Thin Concrete Unbonded Overlay
:///y/////ﬂ_ T E e e e e e T Interlayer

Existing Concrete Pavement

Existing Lane Tie Bars

Existing Granular Subbase

Existing Subgrade Underdrain
6 in. in a 1.0-ft x 1.0-ft Trench Backfilled with
CL=ll Granular Material

New Curb and Gutter Drainage Detall



Other Design Decisions

» Separation Layer (if needed)
* |solate overlay from existing concrete
* Provide level surface for construction

* Provide some cushion




Options for a Separation Layer

» 1" asphalt
» A stress relief layer

« Can help prevent keying of the overlay in faulted concrete
pavements

* Stripping of the asphalt binder can
occur due to poor drainage and
heavy truck traffic.




Options for a Separation Layer

» Geotextile
» Easy to place at lower cost
* Improved drainage, but must have outlet

» Faulting should be minimal
to prevent keying of the
overlay

* Movement?




Other Design Decisions

» Joints
- Panel sizes depend on type and thickness of overlay
* Bonded:
- Match existing
» Cut full depth
* Unbonded:
» Thinner overlay = smaller panels
- Saw depth: T/3




Other Design Decisions

* The Mixture
« Conventional requirements (R101):

* Transport (permeability)
- Cold weather
» Strength
- Shrinkage
* Aggregates
- Workability




Other Design Decisions

* Fibers
* Fibers do not increase the concrete’s strength
* Increases post-crack integrity
» Help control plastic shrinkage cracking
» Help keep cracks tight
» Macro synthetic structural fibers most used




Construction

» Under Traffic
- Safety
 Traffic Flow
* Work Zone Space
* Impact to shoulder




Construction

* With Detour
* Faster
« Safer
 Traffic control is simpler

* More effort needed on public
relations




Construction

Pre-Overlay Repairs
Unbonded
- Restore areas with structural distresses that might lead to
distresses in the overlay
Bonded

* Restore the existing pavement to fair or
good condition




Construction

* Placing - Conventional requirements:
» Paver speed
- Head
* Vibrator speed
- Edge slump

*« Smoothness




Construction

 Finishing
* Fill surface voids
* Avoid over-finishing




Construction

« Sawing Joints
- Joints must match existing for bonded
- Saw cuts must be full depth
» Thinner overlays will need earlier :

S Width of new overlay
Overlay joint transverse joint
- More saws needed Conerata—— N\
marlayfF—————— % %
n'-\o&'-n‘-n‘-b'p-
_ll _I-I _I-I ) _l-I I'_l-I &
J R4 | RN .‘L*'a>
Sawcut in
existing slab

Underying crackin
axiating zlab




Construction

« Sawing
» Quantity of saw cuts is increased
 Longitudinal cuts are as critical as transverse
* Increased base friction
» Mix temperature control — set times




Construction

» Curing
* Timing
- Before surface drying
- (After bleeding ends)
- Materials
- Poly-alpha-methyl-styrene
- Coverage
* Enough
- Everywhere




Construction

» Opening to traffic
« Same or less than limits for full depth
pavement

» Use maturity (AASHTO T413)




Do they work?

|

Total number of
projects: 385

data points: 1,212
Total number of

35 year

Age=

60 %

PCl =
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0
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Very Poor

30 40 50 60
Age (year)

20

10

* Yup




Do they work?

» Survival Analysis
- Evaluates the expected amount of time before an event or

O UtCO m e OCCU rS Survival of All Concrete Overlays to PCI| < 60
Cverlay Type: — COA — COC-U
1.001
075
=
goﬁo- :"; - i —
D)
0251 ‘\_‘
p < 0.0001 |
0007

0 10 20 30 40
Time (years)




Do they work?

* 190 NY 2012

* “(Looks) Like the
day it was placed.




Resources

GUIDE TO GUIDE TO

CONCRETE OVERLAYS OF CONCRETE OVERLAYS

ASPHALT PARKING LOTS i

SEECOND EDITION

— OIEEEm

e s B
..\--...,,c.v..ﬁ Development of Concrete Overlay
Guide Specifications Construction Documents

Concrete Overlays

National Concrete Pavement
Technology Center

NOVEMBER 2021

e ](MV,\ S‘]'A’['E Nationdl Concrete Povernent
e UNIVERSITY Technology Center ﬁ
missraton 3




Resources

* https://www.fhwa.dot.gov/pavement/tops/concrete resources.cf
m

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

[=]



https://www.fhwa.dot.gov/pavement/tops/concrete_resources.cfm
https://www.fhwa.dot.gov/pavement/tops/concrete_resources.cfm
https://cptechcenter.org/concrete-overlays/

13" INTERNATIONAL ,
CONFERENCE ON CONCRETE PAVEMENTS |

100 Technical Paper Presentations

10 four-hour workshops and Student Competitions
MNROAD and City Street Tours

Social Events, Food, and Fun!

National Concrete Consortium (NCC)

www.13thiccp.concretepavements.org

ssssssssssssssssssssssssssssssssss

EUROPEAN CONCRETE PAVING ASSOCIATION

ey (W
Eﬁi‘!—*{

INTER

SOCIETY For
CONCRETE
PAVEMENTS

Minneapolis
Aug 25-29, 2024
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