GUIDE FOR THE

Development of Concrete Overlay

Construction Documents

STANDARD DRAWINGS

GUIDE SPECIFICATIONS

COSTS

LESSONS LEARNED

AUGUST 2018

About the National CP Tech Center

Acknowledgments

The mission of the National Concrete Pavement
Technology (CP Tech) Center at Iowa State University
is to unite key transportation stakeholders around the
central goal of advancing concrete pavement technology
through research, tech transfer, and technology
implementation.

The development of this guide was sponsored by a Federal
Highway Administration (FHWA) cooperative agreement.

Notice

The National CP Tech Center thanks the FHWA for the
partnership and support in developing these technology
transfer materials to help address technical barriers and
support increased use of sustainable concrete pavement
technologies in future projects.

This document is disseminated under the sponsorship
of the U.S. Department of Transportation in the
interest of information exchange under DTFH6112-H-00010 Technology Transfer of Concrete Pavement
Technologies. The U.S. Government assumes no liability
for the use of the information.

The Center and authors of this guide are grateful to
the knowledgeable and experienced professionals who
helped on this project. The authors would like to thank
the following technical advisory committee members for
their contributions:

The U.S. Government does not endorse products
or manufacturers. Trademarks or manufacturers’
names appear in this material only because they are
considered essential to the objective of the material.
They are included for informational purposes only and
are not intended to reflect a preference, approval, or
endorsement of any one product or entity.

Mike Byers, Indiana Chapter ACPA

Quality Assurance Statement

Gary Fick, Trinity Construction Management Services, Inc.

The Federal Highway Administration (FHWA) provides
high-quality information to serve Government, industry,
and the public in a manner that promotes public
understanding. Standards and policies are used to
ensure and maximize the quality, objectivity, utility, and
integrity of its information. FHWA periodically reviews
quality issues and adjusts its programs and processes to
ensure continuous quality improvement.

Iowa State University
Non-Discrimination Statement
Iowa State University does not discriminate on the basis
of race, color, age, religion, national origin, pregnancy,
sexual orientation, gender identity, genetic information,
sex, marital status, disability, or status as a U.S. veteran.
Inquiries regarding non-discrimination policies may
be directed to Office of Equal Opportunity, 3410
Beardshear Hall, 515 Morrill Road, Ames, Iowa 50011,
Tel. 515-294-7612, Hotline: 515-294-1222, email
eooffice@iastate.edu.

Front Cover Credits
Images: Jerod Gross, Snyder & Associates, Inc.
Design and Layout: Alicia Hoermann, Institute for
Transportation Publications

Brent Burwell, Oklahoma/Arkansas Chapter, ACPA
James Cable, Cable Concrete Consultation LC
John Cunningham, Aggregate & Ready Mix Association
of Minnesota
Dan DeGraaf, Michigan Concrete Association
Eric Ferrebee, ACPA
Angela Folkestad, Colorado/Wyoming Chapter – ACPA
Todd Hanson, Iowa DOT
Dan King, Iowa Concrete Paving Association
Kevin McMullen, Wisconsin Concrete Pavement
Association
Kevin Merryman, Iowa DOT
Greg Mulder, Iowa Concrete Paving Association and
Iowa Ready Mixed Concrete Association
Jason Reaves, South Dakota Chapter, ACPA
Randy Riley, Illinois Chapter, Inc. – ACPA
Gordon Smith, National CP Tech Center
Chris Tull, CRT Concrete Consulting, LLC
Jimie Wheeler, Illinois Chapter, Inc. – ACPA
Tom Yu, FHWA
Matt Zeller, Concrete Paving Association of Minnesota

Reference Information for this Guide
Gross, J. and D. Harrington. 2018. Guide for the
Development of Concrete Overlay Construction Documents.
National Concrete Pavement Technology Center, Iowa
State University, Ames, IA.

Technical Report Documentation Page
1. Report No.

2. Government Accession No.

3. Recipient’s Catalog No.

4. Title and Subtitle

5. Report Date

Guide for the Development of Concrete Overlay Construction Documents

August 2018
6. Performing Organization Code

7. Author(s)

8. Performing Organization Report No.

Jerod Gross and Dale Harrington
9. Performing Organization Name and Address

10. Work Unit No. (TRAIS)

National Concrete Pavement Technology Center
Iowa State University

11. Contract or Grant No.

2711 South Loop Drive, Suite 4700

Part of DTFH61-12-H-00010

Ames, IA 50010-8664
12. Sponsoring Organization Name and Address

13. Type of Report and Period Covered

Office of Pavement Technology

Guide

Federal Highway Administration

14. Sponsoring Agency Code

1200 New Jersey Ave., S.E.
Washington, DC 20590
15. Supplementary Notes

Visit http://www.cptechcenter.org/ for color pdfs of this and other reports from the National Concrete Pavement Technology Center.
16. Abstract
Concrete overlays have proven to be a successful and feasible preservation method providing additional life for a roadway
pavement. To be successful, a thorough evaluation process is critical to choosing the proper overlay type.
The purpose of this document is to provide guidance for the development of a concrete overlay project. This guide includes essential
items needed to design and construct successful concrete overlay projects:
•

Examples of construction drawings

•

Specification guidance

•

Cost information

•

Design lessons learned

This guide was developed as part of a Federal Highway Administration (FHWA) cooperative agreement to support more sustainable
concrete pavement technical solutions.

17. Key Words

18. Distribution Statement

concrete overlays—concrete pavement maintenance—concrete pavement
preservation—overlay construction costs—overlay construction plans—
pavement construction drawings

No restrictions.

19. Security Classification (of this
report)

20. Security Classification (of this
page)

21. No. of Pages

22. Price

Unclassified.

Unclassified.

45

NA

Guide for the Development
of Concrete Overlay
Construction Documents
August 2018

Principal Investigator
Peter Taylor, Director
National Concrete Pavement Technology Center, Iowa State University

Project Manager
Jerod Gross

Authors
Jerod Gross and Dale Harrington
Technical Contributing Author
Anne Marsh
Technical Drawing Details
Danil Shlain and Justin Dye
Managing Editor
Sue Stokke
Graphic Designer and Digital Communication Specialist
Alicia Hoermann
Copyeditors
Mary Adams, Christinia Crippes, and Sue Stokke
Sponsored by
Federal Highway Administration
A guide from
National Concrete Pavement Technology Center
Iowa State University
2711 South Loop Drive, Suite 4700
Ames, IA 50010-8664
Phone: 515-294-5798 / Fax: 515-294-0467
www.cptechcenter.org

Contents
About this Guide
Developing a Concrete Overlay Project 
Construction Drawings 
Guide Specifications 
Cost 
Design Lessons Learned 

vi
vi
vi
vi
vi
vi

Section 1. Developing a Concrete Overlay
Project
Getting Started
History and Growth
Bonded Concrete Overlays 
Unbonded Concrete Overlays 
Concrete Overlay Widening 
Concrete Overlay Design

1
1
1
1
2
2
3

Section 2. Sample Construction Drawings
Keep It Simple
Description of Drawing Sheets 
Title Sheet
Legend and Survey Control
Estimated Quantities and Reference Information
Existing Section and Milling Sheet
Bonded and Unbonded Typical Cross-Section
Bonded PCC Overlay Jointing
(With and Without Widening)
Unbonded PCC Overlay Jointing
(With and Without Widening)
Miscellaneous Details
Profile Transition Details
Right Turn and Bridge Approach Details
Shoulder and Paved Access Details
Guardrail and Paved Shoulder Detail
Quantity Tabulations
Existing Roadway Plan and Profile for Reference Only
Staging and Traffic Control Notes
Staging Construction Open to Traffic
Staking Layout
Jointing Layout
Section 3. Guide Specifications
Part I. General
Part II. Products 
Part III. Execution 
iv

4
4
4
4
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6

25
25
25
25

Section 4. Costs
How Much Does a Concrete Overlay Cost?
What Variables Will Impact the Cost of Concrete
Overlays the Most?

26
27
30

Section 5. Design Lessons Learned
32
Heave of Widening Unit (UBCOA)
32
Recommendation: Support with Drainable Subbase 32
Over-Reinforcing Bottom of Overlay (UBCOA,
UBCOC)
33
Recommendation: Reduce Steel and Relocate Tie Bar 33
Inadequate Thickness at Widening Unit
(All Overlay Types)
33
Recommendation: Increase Thickness of
Widening Unit
34
Incorrect Location of Longitudinal Sawcut
(All Overlay Types)
34
Recommendation: Proper Location of Existing
Pavement Edge for Sawcut
34
Corner Cracking (BCOA, UBCOC, UBCOA)
34
Recommendation: Use Appropriate Slab Dimensions
and Design for Adequate Thickness 
35
Differential Horizontal Movement between the
Concrete Overlay Mainline and Widening Unit or
Paved Concrete Shoulder (UBCOC)
35
Recommendation: Eliminate Measurable Differential
Horizontal Restraint
35
Utilizing Synthetic Structural Fibers for Thin
Concrete Overlays
36
Recommendation: Consider Fiber Reinforcement for
Thin Overlays
36
Selecting the Separation Layer
36
Recommendation: Under Equal Conditions, Consider
Using Nonwoven Geotextile Interlayer
37
Debonding of Overlay from Movement (BCOC) 37
Recommendation: Match Existing Joints, Saw Full
Depth, Evaluate Underlying Pavement Joint
37
Remaining Asphalt (BCOA, UBCOA)
38
Recommendation: Ensure Minimum Good
Asphalt Remaining
38
Patching for Pre-Overlay Repairs on Unbonded
Concrete Overlays (UBCOA, UBCOC)
38
Recommendation: Place Separation Interface on
Patch Areas
38
References

Guide for the Development of Concrete Overlay Construction Documents

39

Figures

Tables

Figure 1. Concrete overlays as a percentage of total
concrete paving (yd2)
1
Figure 2. Bonded concrete overlays
2
Figure 3. Unbonded concrete overlays
2
Figure 4. Typical concrete overlay section
2
Figure 5. Guide to Concrete Overlays front cover
4
Figure 6. Guide Specifications for Concrete Overlays
front cover
25
Figure 7. States and number of projects included in the
cost evaluation
26
Figure 8. Average concrete overlay cost per square yard
per inch by state
27
Figure 9. Concrete overlay cost by thickness
30
Figure 10. Average cost per mile for concrete overlays 31
Figure 11. Longitudinal cracking along end of tie bar 32
Figure 12. Improper cross-slope from heave
32
Figure 13. Longitudinal cracking from heaving action 32
Figure 14. Support widening with drainable subbase 32
Figure 15. Tie bars affixed to existing pavement
using epoxy
33
Figure 16. Tie bar at mid-depth for overlays > 5 in. 33
Figure 17. Excessive shoulder loading
33
Figure 18. Increase thickness of widening area
34
Figure 19. Improper sawcut
34
Figure 20. Proper sawcut alignment
34
Figure 21. Interior corner cracking
34
Figure 22. Exterior corner cracking
35
Figure 23. Restraint cracking
35
Figure 24. Extending interlayer to outside shoulder 35
Figure 25. Synthetic fibers
36
Figure 26. Concrete overlay with synthetic fibers
36
Figure 27. Asphalt separation layer
36
Figure 28. White geotextile fabric separation layer  37
Figure 29. Cracking from joint lockup
37
Figure 30. Sawcut width on BCOC 
37
Figure 31. Construction equipment hauling damage of
remaining asphalt after milling
38
Figure 32. Non-woven geotextile placed over concrete
in unbonded overlay
38

Table 1. Typical design and software parameters
Table 2. Cost summary of concrete overlay projects
Table 2. Cost summary of concrete overlay projects
Table 3. Variation of overlay projects sampled
Table 4. Recommended geotextile thickness

Guide for the Development of Concrete Overlay Construction Documents

3
28
29
27
37

v

About this Guide
Purpose
The purpose of this document is to provide guidance for
the development of a concrete overlay project. This guide
includes sample construction drawings, the information
needed on guide specifications, information on costs,
and details on design lessons learned.

Developing a Concrete Overlay Project
Concrete overlays have proven to be a successful and
feasible preservation method providing additional life
for a roadway pavement. In order to be successful, a
thorough evaluation process is critical to choosing the
proper overlay type.
Bonded concrete overlays restore the structural
capacity of the original roadway. They are designated
for pavements in fair to good condition. Unbonded
concrete overlays improve the pavement structure and
load carrying capacity. Both types of concrete overlays
offer good rehabilitation solutions for pavements in
moderately deteriorated to poor condition.
Construction Drawings
How do you develop a set of construction drawings for a
concrete overlay? This guide provides the details needed
along with typical starter construction plan sets that you
can download from http://www.cptechcenter.org/research/
research-initiatives/overlays/. In addition, .DWG files for
use with your CAD program are available upon request.
Often, too much emphasis is placed on displaying the
road profile. This leads to drawing sets that are large,
cumbersome, and costly to develop. The drawing sets for
concrete overlays can be developed without road profiles
and multiple plan views. Concrete overlay construction
drawings should be smaller and less costly to develop
than a drawing set for a reconstructed pavement for
example. The drawings provided for download with this
guide include standard details and commentary, which
can be customized for a specific project.
Guide Specifications
To supplement the construction drawings, the National
Concrete Pavement Technology (CP Tech) Center’s
Guide Specifications for Concrete Overlays are referenced
with an overview on how to use them and what they
include. The development of these guide specifications
were a result of the Federal Highway Administration
(FHWA) pooled fund Next Generation Concrete
vi

Pavement Road Map (TPF-5(286)). Five states,
including Georgia, Iowa, Michigan, Oklahoma, and
Pennsylvania, were instrumental in the development of
the guide specifications.
The specification format follows that of an agency’s
standard specifications for concrete pavement and uses
a common three-part structure, including General
Information, Products, and Execution. A public
agency can use this guide in developing supplemental
specifications or special provisions related to its own
concrete pavement specifications.
Cost
What will a concrete overlay cost? With the assistance
of eight states (Colorado, Illinois, Iowa, Michigan,
Minnesota, Missouri, Oklahoma, and South Dakota),
construction costs from 36 concrete overlay projects
were compared. Project information including name,
date, location, thickness, overlay type, joint spacing,
and separation layer type was collected. The costs are
representative of concrete overlay pavement furnishing
and placement.
Common comparisons such as cost per square yard per
inch and costs per mile were compiled.
Non-direct costs including milling, subdrain, traffic
control, and mobilization are not included in this cost
summary. However, using the information provided, a
realistic budget can be determined.
Design Lessons Learned
To provide a high performing concrete overlay, it is
beneficial to be aware of lessons learned from previous
projects. For example, on concrete overlays with
widening or paved shoulders, it is critical to note design
guidance that can reduce the potential for longitudinal
cracking along the edge of the pavement. Design lessons
learned include the following:
• Provide adequate drainage in support layer of
concrete overlay widening
• Include special consideration to tie bar placement in
the overlay widening
• Include adequate thickness for concrete overlay
widening
• Design for proper placement of longitudinal sawcuts
between the concrete overlay mainline and widening
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Section 1. Developing a Concrete
Overlay Project
Getting Started
This guide includes essential items needed to design and
construct successful concrete overlay projects: examples
of construction drawings, specification guidance,
cost information, and design lessons learned. Before
developing a concrete overlay project, the existing
pavement must be evaluated, and the proper type of
overlay must be chosen. The National Concrete Pavement
Technology (CP Tech) Center’s Guide to Concrete
Overlays (at http://www.cptechcenter.org/technicallibrary/documents/Overlays_3rd_edition.pdf ) provides
the information necessary to evaluate a pavement.

state primary and county roads have been successfully
rehabilitated with concrete overlays. From 2009
through 2010, the use of concrete overlays has increased
dramatically. Figure 1 shows the percentage of concrete
overlays as compared to total concrete paving.

The five-step evaluation process consists of the following:
1. Pavement history review
2. Visual examination of pavement
3. Core analysis
4. Optional analysis (material related, subsurface,
surface texture tests)
5. Condition assessment profile
Concrete overlays share at least two key design
requirements with on-grade concrete pavements to
achieve satisfactory performance:
• Uniform support conditions
• Effective control of movement
Nearly all of the documented cases of premature overlay
failures can be traced to some violation of these two
requirements. Often, premature failure can be attributed
to choosing the wrong overlay (bonded vs. unbonded)
to design or construct. The evaluation of existing
pavement is critical in determining if uniform support
and movement control exists (for unbonded overlays)
or if the underlying pavement can be cost-effectively
repaired or milled to remove surface deterioration (for
bonded overlays).

History and Growth
Concrete overlays have been in existence for more
than 100 years. Since 1901, thousands of miles of

After Voigt 2017, ACPA, used with permission

Figure 1. Concrete overlays as a percentage of total concrete
paving (yd2)

From 2009 through 2016, an average of 7 million square
yards per year have been placed in the US according to
the American Concrete Paving Association (ACPA).
With technological advancements and sharing of
technical knowledge, concrete overlays continue to grow
in popularity and are a feasible and sustainable pavement
rehabilitation method.

Bonded Concrete Overlays
Bonded concrete overlays primarily serve as a preventive
maintenance tool or minor rehabilitation strategy to
restore the structural capacity where major rehabilitation
is not required. However, there are some situations where
the existing pavement needs slightly increased structural
capacity due to additional traffic loading. In these
circumstances, the additional loading is handled by the
design thickness of the bonded overlay.
A bonded overlay is designed to behave as a monolithic
slab with the existing pavement. The existing pavement
is a critical part of the improved pavement system.
Therefore, the existing pavement must be in fair to good
condition for a bonded overlay to be successful. See
Figure 2 for types of bonded concrete overlays.
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Bonded concrete overlay on concrete (BCOC)

Bonded concrete overlay on asphalt or composite (BCOA)

Figure 2. Bonded concrete overlays

Unbonded concrete overlay on concrete (UBCOC)

National CP Tech Center

Unbonded concrete overlay on asphalt or composite (UBCOA)

Figure 3. Unbonded concrete overlays

Unbonded Concrete Overlays
For pavements needing improvement to their structure
and load carrying capability, major rehabilitation is
required. Unbonded concrete overlays provide the
additional structure and extend the overall service life of
the pavement. Unbonded overlays are popular because
they are effective when the existing pavement has a wider
range of manageable distress conditions.
The existing pavement may be in the moderately
deteriorated to poor condition. Surface distortions
are removed by milling and only isolated pre-overlay
repairs need to be made. The existing pavement needs
only to perform as a stable base and is not counted as a
monolithic section with the existing pavement.
In an unbonded concrete overlay, the thickness design
does not consider the existing pavement as part of the
structural system. See Figure 3 for types of unbonded
concrete overlays.
Based on historical data, unbonded concrete overlays
are more common than bonded concrete overlays.
Data from more than 1,000 concrete overlays from
the National Cooperative Highway Research Program

National CP Tech Center

(NCHRP) Synthesis 99, NCHRP Synthesis 204, and
the American Concrete Pavement Association (ACPA)
National Concrete Overlay Explorer show 75% of
unbonded overlays and 25% of bonded overlays have
been placed on either concrete or asphalt.

Concrete Overlay Widening
Some state primary and county roadways were originally
constructed with Portland cement concrete (PCC) at a
narrow width of 18-ft to 20-ft. Over the years, many of
these roads have been widened and overlaid with asphalt
as a temporary rehabilitation measure. In most cases,
these roadway sections are good candidates for a concrete
overlay. Figure 4 shows the plan for an unbonded
concrete overlay section over a typical, narrow PCC
pavement, with the pavement widening as part of the
concrete overlay.
When concrete overlays include widening or paved
shoulders, special attention should be given to the
widening support layer, drainage, tie bar steel, and joint
layout. Based on design lessons learned from concrete
overlays, long-term performance can be improved.

Figure 4. Typical concrete overlay section
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Concrete Overlay Design
Several software options may be utilized when designing
a concrete overlay. Table 1 lists the typical design and

software parameters as well as the recommended design
procedure for each type of concrete overlay.

Table 1. Typical design and software parameters
Typical Design and Software Parameters
Traffic
(Millions
of ESALs)

Typical
Concrete
Slab
Thickness

Maximum Joint
Spacing (ft)

Range of
Condition
of Existing
Pavement

Macrofibers
Option (in
software)

Transverse
Joint
Dowel Bars

*Mainline
Longitudinal
Tie Bars

Recommended
Design
Procedure

Bonded
Concrete
Overlay of
Asphalt
Pavement

Up to 15

3–6 in.

1.5 times thickness (in.)

Fair to Good

Yes

No

No

1, 2, 8

Bonded
Concrete
Overlay of
Concrete
Pavement

Up to 15

3–6”

Match existing cracks
and joints and cut
intermediate joints

Fair to Good

Yes

No

No

3, 4, 5

Bonded
Concrete
Overlay of
Composite
Pavement

Up to 15

3–6 in.

1.5 times thickness (in.)

Fair to Good

Yes

No

No

1, 2, 8

Thin Fibrous
Overlays
of Asphalt
Pavements

Up to 15

2–3 in.

4–6 ft

Fair to Good

Yes

No

No

7

Deteriorated
to Fair

Yes

For slabs >
7 in.

T ≥ 6 in.—
use agency
standards

3, 4, 5

Deteriorated
to Fair

Yes

For slabs >
7 in.

T ≥ 6 in.—
use agency
standards

3, 4, 5

Deteriorated
to Fair

Yes

For slabs >
7 in.

T ≥ 6 in.—
use agency
standards

3, 4, 5

For slabs >
7 in.

For ≥ 3.5 in.
slabs at tied
concrete
shoulders or for
T ≥ 6 in.—
use agency
standards

6

Bonded Overlays

Overlay
Type

Unbonded Overlays

Unbonded
Concrete
Overlay of
Asphalt
Pavement
Unbonded
Concrete
Overlay of
Concrete
Pavement
Unbonded
Concrete
Overlay of
Composite
Pavement
Unbonded
Short-jointed
Concrete
Slabs

Slab < 6 in.—use 1.5
times thickness (in.)
Up to 100

4–11 in.

Slab ≥ 6 in.—use 2.0
times thickness (in.)
Slab > 7 in.—use 15 ft
Slab < 5 in.—use
6 ft x 6 ft panels

Up to 100

4–11 in.

Slab 5–7 in.— use 2.0
times thickness (in.)
Slab > 7 in.—use 15 ft
Slab < 6 in.—use 1.5
times thickness (in.)

Up to 100

4–11 in.

Slab ≥ 6 in.—use 2.0
times thickness (in.)
Slab > 7 in.—use 15 ft

Up to 100

> 3 in.

4–8 ft

Poor to Fair

Yes

* See additional guidance regarding tie bars for shoulders and widening section
Recommended Design Procedures (far right column):
1. ACPA 2012a.
3. AASHTO 1993.
2. Vandenbossche 2015.
4. AASHTO 2008.

5. ACPA 2012b.
6. TC Pavements 2010.

7. Bordelon and Roesler 2011.
8. Roesler et al. 2008.

Reprinted from Guide to Concrete Overlays at http://www.cptechcenter.org/technical-library/documents/Overlays_3rd_edition.pdf, National CP Tech Center
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Section 2. Sample Construction
Drawings
The Guide to
Concrete Overlays
(available at http://
www.cptechcenter.
org/technicallibrary/documents/
Overlays_3rd_edition.
pdf ) provided a
substantial amount of
beneficial and necessary
design and construction
information (front cover
shown in Figure 5).
Figure 5. Guide to Concrete
Overlays front cover

The sample plan set found in this new supplemental
guide (and downloadable as a standalone pdf file online
at http://www.cptechcenter.org/research/researchinitiatives/overlays/) includes commentary for the
essential design and construction aspects of a concrete
overlay. A set of sample construction plans is an effective
tool in the development of an overlay project. This plan
set includes sample details and key drawings sheets that
are useful with most typical overlay projects.

Keep It Simple
One main item to note is that the concrete overlay
construction drawings do not need to be a lengthy set
of drawings. They can be simplified by excluding excess
pages of plan and profile information. The reproduction
of profile sheets is tedious, and these sheets do not need
to be included in the drawing set.
Because it is an overlay of the existing pavement, a profile
should not be necessary as long as the existing plan and
profile drawings are available for reference. However, the
pavement design should include a review of the existing
profile and cross-section information to determine the
effects on raising the grade with an overlay.
When raising the profile grade, special consideration
should be given to vertical constraints. These vertical
constrains may include the following:
• Overhead clearance
• Barriers and rails
• Safety edge
4

• Cross-road drainage structures
• Cross slope and superelevation
• Side roads and driveways
A bid item for construction layout typically includes
setting the overlay profile; therefore, the profile sheets
are not needed in the drawing set. When establishing
the profile, the more thorough the profile and crosssection review, the more accurate design overlay
quantities will be, and the better yield the contractor
will have during construction.
The sample drawings with this guide include details and
commentary for both bonded and unbonded concrete
overlays. Critical details include the jointing layout and
potential widening for both overlay types. The differences
between the bonded and unbonded concrete overlay
drawings are only in the details. The majority of the
drawing sheets are applicable to either type of overlay.
The sample drawing set includes several details that
may not be needed on a simpler, more straightforward
project. The details within this sample set include
pavement widening, turn lanes, jointing details,
transitions for bridges, traffic control, construction under
traffic, guardrails, miscellaneous quantity tabulations,
construction staking information and plans, and profiles.

Description of Drawing Sheets
The following list describes each of the sample drawing
sheets for a concrete overlay project. The purpose of the
drawings is to provide guidance and detailed information
on the essential aspects of the concrete overlay.
The text boxes with red type include commentary for
the specific drawing sheet or individual topic. At a
minimum, the construction drawings usually require a
project title, survey control, quantities, typical sections,
miscellaneous details, and profile transition details.
Additional optional information may include right-turn
details, bridge approach details, shoulder and paved
access, guardrails, other tabulations, plan and profile for
reference only, and staging, traffic control, staking, and
jointing layouts.
Title Sheet
The title sheet provides basic project identification:
name, location map (and detour map if necessary),
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mileage summary, traffic data, index of sheets, and
engineer’s certification.
Legend and Survey Control
The legend and survey control sheet provides survey
control information necessary to locate and stake out the
overlay improvements. For the new concrete overlay, it is
recommended to match the alignment stationing for the
existing pavement.
Estimated Quantities and Reference Information
This sheet lists the bid item quantities and the estimate
reference information. The bid item quantities should
match those listed on the form of bid. The estimate
reference information includes references to details and
tabulations found within the plan set.
The sample plan provided includes separation of
quantities into two divisions. This separation may be
utilized when there are separate funding sources, such as
a roadway that is located in multiple counties or partially
located within a municipality and county.
Existing Section and Milling Sheet
The milling sheet includes typical sections for the existing
roadway and the pavement milling. The sheet includes
commentary on the goals of the milling operation with
respect to the type of concrete overlay and amount of
pavement remaining after the milling process.

Bonded PCC Overlay Jointing (With and
Without Widening)
This sheet includes a typical section with a drainable
subbase and treatment of the existing widening unit and
edge details, with guidance on the placement of tie bars
for a bonded concrete overlay with widening. This sheet
also presents a critical detail describing the sawcut width
with respect to the underlying concrete pavement for a
bonded concrete overlay on concrete.
Unbonded PCC Overlay Jointing (With and
Without Widening)
This sheet includes a typical section plan view, joint
layout and edge details for the tie bar placement, and
details for a separation layer with an unbonded concrete
overlay with widening. The widening details include a
drainable subbase, treatment for the existing widening
unit, and drainage of the separation layer.
If the tie bars are placed at the slab’s mid-depth, it is
important that the longitudinal saw cuts are limited
to thickness divided by 3 (T/3) so that the tie bars are
not severed. The drawing also covers recommended
non-woven geotextile thicknesses based on the concrete
overlay thickness.
Miscellaneous Details
This sheet includes utility access details, curb treatments,
and examples of separation layer drainage in urban areas.

Bonded and Unbonded Typical Cross-Section
This sheet illustrates the typical cross-sections for bonded
and unbonded overlays. It includes a tabulation of
quantities and the typical cross-section. An important
item on this sheet is the separation layer, which is only
required for unbonded concrete overlays over concrete.

Profile Transition Details
This sheet includes vertical profile transition details and
taper ratios based on vehicle speed. (These details are
also found in the Guide to Concrete Overlays at http://
www.cptechcenter.org/technical-library/documents/
Overlays_3rd_edition.pdf.)

The separation layer can be a non-woven geotextile layer
or a thin (typically 1 in.) hot-mix asphalt (HMA) overlay.
The primary benefits of using a non-woven geotextile
include the lower cost and the ability for the general
contractors to control their own placement operations.

Right Turn and Bridge Approach Details
This drawing sheet provides details for right-turn lane
and bridge approach geometry. This is an optional
drawing sheet dependent on the specifics of the project.

When using a non-woven geotextile, it is very important
to provide a drainage outlet. This may be accomplished
by terminating the material above a drainable subbase
material, daylighting it at the ditch foreslope, or
terminating it into a working subdrainage system.

Shoulder and Paved Access Details
This drawing sheet includes quantity tabulations for
extended paving at side access locations and shoulders.
This is an optional drawing sheet based on the specifics
of the project.
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Guardrail and Paved Shoulder Detail
This drawing sheet includes a sample guardrail barrier
and associated details. It is important to use the
jurisdictional agency standard for barriers and guardrails
instead if one is available. This is an optional drawing
sheet based on the specifics of the project.
Quantity Tabulations
This drawing sheet provides several tabulations that refer
to construction bid item quantities. This is an optional
drawing sheet based on the specifics of the project.
Existing Roadway Plan and Profile for
Reference Only
The roadway plan and profile sheets are recommended
to be made available to the contractor for reference;
however, new plan and profile sheets are not necessary
for the construction drawing set. This is an optional
drawing sheet based on the specifics of the project.
Staging and Traffic Control Notes
Traffic control and project staging are major
components to the success of the project; however,
sometimes too much effort goes into developing
unnecessary and detailed staging drawings. The most
important items needed for the contractor are the
critical schedule dates and list of known work or events
in the vicinity of the project.
The contractor is typically the best at developing
staging plans based on the stated criteria. It is then
recommended that the contractor submit a staging and
traffic control plan. This is an optional drawing sheet
based on the specifics of the project.

(available at http://www.cptechcenter.org/technicallibrary/documents/Overlays_3rd_edition.pdf ), which
includes a schematic plan to construct a concrete overlay
without closing the road to traffic. That drawing sheet is
repeated in this set of sample drawings as an image, and
the staging diagrams show a concrete overlay for a twolane roadway with paved shoulders.
The diagrams show the layout of the construction
zone and the zone open to traffic. They also discuss
the critical steps through the progression of work. The
diagrams also offer an option for closing the road to
traffic during construction.
This is an optional drawing sheet based on the specifics
of the project, and other staging schematic plans appear
in the Guide to Concrete Overlays (available at http://
www.cptechcenter.org/technical-library/documents/
Overlays_3rd_edition.pdf ).
Staking Layout
This sheet shows a typical layout for staking of the
overlay including stationing, radius points, paved
shoulders, and special shaping areas. This is an optional
drawing sheet based on the specifics of the project.
Jointing Layout
It is recommended to provide the joint layout at
intersections to give guidance to the contractor. With the
jointing layout, it is noted that field adjustments to joint
types and locations are allowed and are often necessary.
With careful consideration, the field changes can be
made successfully. This is an optional drawing sheet
based on the specifics of the project.

Staging Construction Open to Traffic
The advancement of technology including stringless and
zero-offset pavers allows more flexibility in how traffic
is addressed during paving operations. Various staging
diagrams are shown in the Guide to Concrete Overlays

Concrete overlays can be effectively constructed
while roadways are open to traffic. However, there
are increased traffic control costs associated with
this type of construction and these costs need to
be considered and weighed against the benefits of
closing the road during construction.
Based on lessons learned from past projects,
consideration should be given to closing sections of
the roadway with local detours as an alternative to
constructing the overlay under traffic conditions.

6

Based on the success of previous projects,
constructing a concrete overlay while a roadway
is open to traffic may be viable for roadways with
traffic volumes in the range of 5,000 to 7,000
vehicles per day. For four-lane roadways with higher
traffic volumes, two lanes typically are closed for
construction while the other two lanes have headto-head traffic. For roadways with fewer than 5,000
vehicles per day, it may be more feasible to close the
road during construction.

Guide for the Development of Concrete Overlay Construction Documents

7

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

8

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

9

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

10

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

11

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

12

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

13

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

14

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

15

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

16

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

17

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

18

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

19

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

20

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

21

Guide for the Development of Concrete Overlay Construction Documents

Section 2. Sample Construction Drawings

Remaining Paved
shoulder shoulder
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shoulder
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COMPLETED OVERLAY
STAGE 1.

NOTES:

Repair surface, prepare for overlay, and construct base shoulder
widening and separation layer

• Install traffic control and close the left lane. Follow
jurisdictional requirements for traffic control. Check
with jurisdiction regarding allowable lane closure
length. If surface repair and preparation for the
overlay are minimal, then slow-moving traffic control
may be appropriate. Closing the lane may require
additional traffic control (e.g., signals, flaggers, and/or
pilot cars).
• Repair the surface as appropriate. Prepare the surface
for the overlay (or, in the case of concrete overlay on
concrete, the separation layer) as described in the
contract document.

STAGE 2.

• Prepare for shoulder widening by trenching the
existing shoulder and trimming to the specified
width. The trench should be rolled and compacted
as necessary to obtain a firm and stable platform as
specified in the contract documents. A continuous
progression approach with the shoulder trencher
and placement of the base shoulder widening
material is encouraged.
• Construct separation layer (only for unbonded
overlay on concrete).

STAGE 3.

typical machine adjustment. Speeds should be
additionally restricted adjacent to paver when
clearance between the paver and vehicle traffic is
tight
• Construct concrete overlay on the existing
pavement. Complete right PCC shoulder widening
with the overlay. Bull float work shall operate from
the outside shoulder only.
•The "X" dimension between the roadway centerline
and vertical panel is for the paving machine track
and stringline.

Construct left lane concrete overlay

• Close the opposite lane to traffic and place the
concrete overlay according to contract documents,
using the same procedures as described in stage
2. Note that stringline may not be necessary for the
right edge of the paving when the paved overlay
constructed in stage 2 is used as the paver control in
this stage. If the right stringline is not used, the "X"
dimension could possibly be reduced to 3 ft (0.9 m).
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j
•

ja
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Construct right shoulder and concrete overlay

• Shift the traffic control to the left lane and close the
right lane to traffic. The length of the closure will
depend on the jurisdiction's maximum closure length
with pilot car. Traffic controls and traffic control
signals will be based on jurisdictional requirements.
• Repair and prepare the surface for the overlay or the
separation layer and subsequent overlay as described
in the contract documents. Construct separation layer
(for unbonded overlay).
• Normal space for the paver stringline is 1-1.50 ft (0.300.46 m) and the paver track is a minimum of 2.50-3 ft
(0.76-0.91 m). 1 ft (0.3 m) incremental encroachment
reduction (up to 2 ft (0.6 m) total) is common through

!..

• If the outside edge dropoffs at the shoulder exceeds
the jurisdictional allowance for a 1:1 fillet, then
construct the granular shoulders in this stage.
• Complete shouldering. Install (mill) rumble strips
in the paved shoulders and complete pavement
marking and regulatory signing in accordance with
contract documents.

Traffic
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CD Follow jurisdictional requirements
for traffic control devices.
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______
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® See centerline fillet illustration and
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subsequent removal on figure 103.
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©
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necessary to accommodate paver
control and paver track.
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(j) The "X" dimension can be reduced
overlay placement
to 3 ft (0.9 m) minimum when the
Surface repair
right lane is used as paver control.
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(only for unbonded overlay on concrete)
MUTCD IFHWA 2009) section 6F.77
STAGE 2
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® Construct longitudinal joint.
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The sheet provides guidance for staging work when the roadway is open to traffic during construction. This staging
diagram, as well as others, are found in Chapter 6 of the Guide to Concrete Overlays (Third Edition), May 2014.
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2. PCC Overlay Pavement Jointing:
Refer to sheets B.3 - B.4.

rrr ->

,L-�

--

NOTES:
I. Full Depth Rt. Tum Lane and Intersection Paving:
Transverse Joints are "CO" Joints "1th 12' spacing.
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This sheet provides a diagram of joint types and
locations at intersections or turn lanes when the
joint type differs from the typical cross section.
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Section 3. Guide Specifications
The Guide Specifications
for Concrete Overlays
(available at http://
www.cptechcenter.
org/technical-library/
documents/overlay_
guide_specifications.
pdf ) were developed
in September 2015, at
the request of various
paving associations
across the country, and
re-issued in February
Figure 6. Guide Specifications for 2016 (see front cover in
Figure 6.)
Concrete Overlays front cover
The intent of the publication is to provide guidance
for the development of project specifications for
concrete overlays, and the development of these guide
specifications was a result of the Federal Highway
Administration (FHWA) pooled fund Next Generation
Concrete Pavement Road Map (TPF-5(286)). Five
states, including Georgia, Iowa, Michigan, Oklahoma,
and Pennsylvania, were instrumental in the development
of the guide specifications.
A technical advisory committee (TAC) consisting of six
individuals from state departments of transportation
(DOTs) and the FHWA was assembled to review the
format and content of the guide specifications. The guide
specifications should be reviewed and compared to the
agency’s standard concrete paving specification to develop
a specification that relates directly to concrete overlays.

The specifications format is broken into three sections
as follows.

Part I. General
This section describes the type of concrete overlay,
types of submittals (including mix design, materials,
and equipment), quality control, scheduling, delivery,
measurement, and payment.

Part II. Products
The products section lists materials and concrete
mixes that are allowed for use to complete the
project. American Association of State Highway and
Transportation Officials (AASHTO) and ASTM
International references are used where necessary.
A majority of this section references the contract
documents, which include the agency’s standard
materials used in the concrete mix design. The section
also includes a table on the recommended geotextile
material requirements.

Part III. Execution
The execution sections include the construction
requirements for the project. This covers equipment,
pavement construction, surface preparation, paving
operations, finishing, curing, and jointing.

Section 3. Guide Specifications

25

Section 4. Costs
With any rehabilitation project, the solution will nearly
always be dependent on the funding available and the
associated costs. This section provides information
on concrete overlay costs to assist those considering a
concrete overlay project.

per state that were constructed in the past five years.
Two bonded and two unbonded overlay projects were
requested. Figure 7 shows the map of the associations
that were contacted and the number of projects
submitted per state.

In June 2010, the National CP Tech Center published a
Tech Brief titled Concrete Overlay Cost: Frequently Asked
Questions, which is available at http://www.cptechcenter.
org/technical-library/documents/cost-FAQ-brief-2010.
pdf. The document covers concrete overlay cost data
collected from six Midwestern states.

Once the information was collected and reviewed, a bid
cost table was populated in a similar format as the 2010
document. The cost information is a compilation of 36
projects with bid dates ranging from May 2008 through
2016. The overlay costs are inclusive of furnishing
concrete, placing the overlay, and all costs associated
with finishing, curing, and jointing. The cost data is
provided in Table 2 on pages 28 and 29.

In 2016, the National CP Tech Center reached out to
the concrete paving associations from eight states in
the Midwest to identify four concrete overlay projects

National CP Tech Center

Figure 7. States and number of projects included in the cost evaluation
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All types of overlays of various thicknesses and project
sizes are represented in the sample of overlay costs. Only
six of the projects (see Table 3) were bonded overlays.

The concrete overlay average costs include the following:
• Furnishing concrete
• Placement of the concrete overlay

Table 3. Variation of overlay projects sampled
Overlay Type

Nominal
Thickness (in.)

Project Size
(yd2)

Number of
Projects

Bonded

3 to 5

15,205–65,057

6

Unbonded

4 to 9

9,898–310,481

30

• Tie bars
• Curing
• Sawing and sealing joints
The concrete overlay average costs do not include:

Of the six bonded overlay projects, only one was a
bonded overlay on concrete.

• Pre-overlay repairs

How Much Does a Concrete Overlay Cost?
The overlay cost information was compiled using the bid
tabulations received from the individual states. The costs
were analyzed using the separate costs for furnishing
and placement of the concrete overlay. The total costs
were derived by factoring the furnishing and placement
costs across the area of the project. These costs included
any direct costs related to the concrete overlay such as
placement of tie bars, curing, sawing, and sealing. The
unit cost ($/yd2/in.) was derived by dividing this cost by
the thickness of the overlay.

• Separation layer (for unbonded overlays)
• Other non-direct costs including traffic control and
mobilization
Figure 8 shows the concrete overlay cost per square yard
per inch for the individual states.

Average Concrete Overlay Cost ($/yd2/in.)
Bonded and Unbonded Overlays

$4.45

$4.50
$4.00
$3.50

$3.35

$3.58

Missouri

Oklahoma

South
Dakota

$4.07

Colorado

Minnesota

$2.82

$3.00
$2.50

$3.35

$4.05

$2.52

$2.00
$1.50
$1.00
$0.50
$0.00

Iowa

Michigan

Illinois

Figure 8. Average concrete overlay cost per square yard per inch by state
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Table 2. Cost summary of concrete overlay projects

Project Number

Bid Date

State

County

Bonded
on Concrete

Bonded
on
Asphalt

Unbonded
on
Concrete

1.

09035-110397

January 10, 2014

MI

Bay/Arenac

2.

63459-119633-2

January 10, 2014

MI

Oakland

3.

56045-106848-2

May 22, 2013

MI

Midland

4.

63459-116114

June 1, 2012

MI

Oakland

5.

J4S2246

May 23, 2008

MO

Jackson/Cass



6.

J6S1961

October 24, 2008

MO

Jefferson/St.
Genevieve



7.

J3PO792B

May 14, 2010

MO

Shelby/Marion

8.

J3P2193

February 22, 2013

MO

Marion/Ralls

9.

S.A.P. 013-630-014

February 11, 2014

MN

Chisago

10.

S.A.P. 024-601-017

March 11, 2014

MN

Freeborn

11.

S.A.P. 052-615-024

February 13, 2015

MN

Nicollet

12.

S.A.P. 002-622-034

March 17, 2015

MN

Anoka

13.

72G92-189

March 6, 2015

IL

Sangamon

14.

DE075-13A

April 25, 2014

IL

Macon

15.

99507-070

May 24, 2013

IL

Hamilton

16.

89609-065

August 2, 2013

IL

Henderson

17.

B-00809A

April 17, 2012

IL

Lake

18.

ST-12-05

May 14, 2012

IL

DuPage

19.

60N05-069

June 17, 2011

IL

Will

20.

STP-S-C050(99)--5E-50

January 22, 2014

IA

Jasper

21.

STP-S-C060(88)–5E-60

December 17, 2013

IA

Lyon

22.

FM-C098(065)–55-98

February 18, 2014

IA

Worth

23.

STP-S-C084(147)–5E-84

March 17, 2015

IA

Sioux

24.

Route 1B

January 2015

SD

Union

25.

NH 0014(176)338

March 21, 2012

SD

Beadle

26.

NH 0212(159)367

September 4, 2013

SD

Codington

27.

IM 0903(91)174

September 3, 2014

SD

Jones/Jackson

28.

CIRB-137C(075)RB

May 16, 2013

OK

Kingfisher

29.

NHPPIY-0044-1(098)000

October 17, 2013

OK

Cotton

30.

STP-STIM(421)AG

February 2010

OK

Canadian/
Cornwell

31.

IMY-0040-6(369)265

October 21, 2010

OK

McIntosh

32.

IM 0701-211

May 10, 2012

CO

Mesa

33.

STA 0142-051

May 7, 2015

CO

Larimer & Weld

34.

IM 0705-079

February 19, 2015

CO

Kit Carson

35.

IM 0705-079

February 19, 2015

CO

Kit Carson

36.

STA 0132-019

December 17, 2015

CO

28

Unbonded
on
Composite









































Moffat

TOTAL

Unbonded
on
Asphalt
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Table 2. Cost summary of concrete overlay projects
Furnish Materials

Placement

Furnish +
Placement

Furnish
Concrete
($/yd2)

Square
Yards
(yd2)

Square
Yards
(yd2)

Total
Cost
($/yd2)

$7.80

150,051

$10.83

$18.63

$7.80

32,830

$11.54

$19.34

$12.06

310,481

$3.50

$15.56

$10.20

31,583

$2.65

$12.85

6,558

$15.16

44,973

$7.50

$22.66



6.5 ft

30,600

—

200,287

$5.00

$16.45



6 ft

15,893

$10.17

101,812

$4.36

$14.53

5 in.

6 ft

18,088

$10.06

113,246

$6.90

$16.96

6 in.

6.5 ft × 12 ft

11,625

$18.00

69,750

$7.40

$25.40

10.

5 in.

6 ft × 6 ft

13,180

$11.30

86,248

$4.30

$15.60

11.

5 in.

6 ft × 6 ft

13,596

$13.69

96,284

$6.75

$20.44

6 in.

6 ft × 6 ft

5,020

$23.34

30,061

$13.67

$37.01

8 in.

6 ft 6 ft

2,260

$23.34

10,178

$12.76

$36.10

13.

6 in.

6 ft

25,347

—

152,080

$26.81

$26.81

14.

3 in.

4 ft

1,538

$11.16

15,205

$17.10

$28.26

15.

4 in.

4 ft

4,622

$11.59

40,530

$3.62

$15.21

16.

5 in.

6 ft

7,357

$18.42

52,674

$5.27

$23.69

5 in.

4 ft

192

—

1,384

$30.00

$30.00

$6.00

$41,520

6 in.

6 ft

1,685

—

10,105

$30.00

$30.00

$5.00

$303,150

18.

5 in.

4 ft

1,376

—

9,898

$25.36

$25.36

19.

4 in.

4 ft

13,789

—

125,350

$15.25

$15.25

20.

7 in.

12 ft

24,256

$13.19

125,031

$4.00

$17.19

21.

5 in.

6 ft

10,520

$9.95

65,057

$3.00

$12.95

22.

5 in.

6 ft

10,156

$10.19

65,288

$2.80

$12.99

23.

6 in.

11 ft × 11 ft

11,149

$12.47

63,482

$2.59

$15.06

24.

5 in.

5 ft

6,657

$16.53

40,272

$6.15

$22.68

25.

5 in.

5 ft

14,804

$13.87

100,322

$2.80

$16.67

26.

9 in.

15 ft

57,000

$28.42

226,450

—

$28.42

27.

8 in.

15 ft

45,100

$26.88

181,214

$5.25

$32.13

28.

5 in.

6 ft

8,556

$16.72

54,077

$4.25

29.

9 in.

15 ft

41,348

$21.72

61,257

30.

3 in.

15 ft

1,897

$10.00

31.

8 in.

15 ft

86,271

32.

6 in.

6 ft

33.

8 in.

15 ft

34.

8 in.

35.

8 in.

36.

6 in.

Project
Number

Calculated
Overlay
Thickness
(in.)

Joint
Spacing
(ft)

Cubic
Yards
(yd3)

1.

6 in.

12 ft

33,057

2.

5 in.

12 ft

4,700

3.

6 in.

12 ft

57,770

4.

5 in.

12 ft

3,000

5.

5 in.

6 ft

6.

5 in.

7.

5 in.

8.
9.

12.

17.

Separation Layer
Asphalt

Geotextile
Fabric

Geotextile
Fabric Cost
($/yd2)





$3.50









$4.45







$2.50

Total Cost
($/yd2/in.)

Total Cost
($)

$3.11

$2,795,450

$3.87

$634,932

$2.59

$4,831,084

$2.57

$405,838

$4.53

$1,019,088

$3.29

$3,294,726

$2.91

$1,479,328

$3.39

$1,920,652

$4.23

$1,771,650

$3.12

$1,345,469

$4.09

$1,968,045

$6.17

$1,112,558

$4.51

$367,426

$4.47

$4,077,265

$9.42

$429,693

$3.80

$616,461

$4.74

$1,247,847

$5.07

$251,013

$3.81

$1,911,588

$2.46

$2,149,282



$2.40

$2.59

$842,488






$1.91

$2.60

$848,091

$1.64

$2.51

$956,039

$2.40

$4.54

$913,369

$2.81

$3.33

$1,672,368

$3.16

—

$4.02

$5,822,406

$20.97

$4.19

$1,133,995

$6.00

$27.72

$3.08

$1,698,044

22,764

$8.00

$18.00



$6.00

$409,752

$18.76

159,055

$3.48

$22.24



$2.78

$3,537,383

36,827

$63.01

203,967

$7.87

$19.25

$3.21

$3,926,365

—

—

233,965

—

$39.00

$4.88

$9,124,635

15 ft

—

—

245,162

—

$31.55

$3.94

$7,734,861

15 ft

—

—

179,500

—

$31.55

$3.94

$5,663,225

6 ft

—

—

146,347

—

$25.29

$4.22

$3,701,116






$2.91
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When these costs were compared to the 2010 study, it
was found that the average costs across the 36 projects
have increased slightly from $2.99/yd2/in. to $3.45/yd2/
in. Figure 9 illustrates the average cost of the concrete
overlays per square yard sorted by individual thickness.
Figure 10 shows the average cost for concrete overlays
per mile using a fixed cost of $3.45/yd2/in. based on a 24
ft wide pavement width.

What Variables Will Impact the Cost of
Concrete Overlays the Most?

The costs include an additional $3.00 per square yard for
the separation layer on unbonded overlays of 7 in. and
greater. Costs associated with the non-woven geotextile
separation layer were listed separately in Table 2. The
simple average cost for the non-woven geotextile fabric
over nine projects was $2.72. The weighted average of
the geotextile fabric was $3.03, which includes the size
of the overlay project in square yards.

• Fuel costs

Many variables affect the costs of concrete overlays. The
primary factors include the following:
• Cost of concrete materials
• Labor costs

• Traffic control
• Project size
The cost of concrete materials will have the greatest
effect on the concrete overlay cost. When developing a
concrete overlay project, consideration should be given

Concrete Overlay Cost ($/yd2)
$40.00
$35.00
$30.00
$25.00
$20.00
$15.00
$10.00
$5.00
$0.00

3.0”

4.0”

5.0”

6.0”

Overlay Thickness (in.)
Concrete Overlay Cost ($/yd2)
Figure 9. Concrete overlay cost by thickness
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9.0”

Average Concrete Overlay Cost Per Mile (24 ft wide)
Based on fixed cost of $3.45/yd2/in. and $3.00/yd2 for separation layer for unbonded overlays 7 in. and thicker
$600,000

Cost Per Mile ($)
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$100,000

$0
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Figure 10. Average cost per mile for concrete overlays

to the amount of pavement that can be constructed
using a slip form paver. The increase in handwork adds
to the labor effort required on an overlay project.
As stated in the 2010 Tech Brief, labor costs vary from
state to state and local wages should be considered when
evaluating the overlay costs and comparing them to
other states. As with any construction project, fuel costs
have an impact on construction cost. The farther that
equipment and concrete material need to be hauled to
the construction site, the more costly the project.
Careful consideration should be given to traffic control
during the construction of the project. As illustrated in
Chapter 6 of the Guide to Concrete Overlays at http://
www.cptechcenter.org/technical-library/documents/
Overlays_3rd_edition.pdf, technology has advanced

to the point that a majority of concrete overlays can
be constructed under traffic. However, the volume of
existing traffic on the roadway should be evaluated to
ensure that the traffic control approach is feasible for the
project. Although concrete overlays can be constructed
while open to traffic, there are additional costs for
maintaining traffic flow and building in stages versus
closing the roadway and placing larger quantities of
pavement more quickly.
Finally, project size can affect the cost of the concrete
overlay pavement. In Minnesota, concrete overlay costs
per square yard per inch are lower ($3.50/yd2/in.) for
overlays over 100,000 yd2 as compared to those 30,000
yd2 and less (which range from $4.00 to $5.50 per yd2
per in.).

Section 4. Costs
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Section 5. Design Lessons Learned
Based on the performance of concrete overlays over the
years, some considerations have been developed to help
improve performance on future concrete overlay projects.
This section describes in detail the design lessons learned.
The details provided in the sample construction drawings
have incorporated each of the 11 items in this section.

Heave of Widening Unit (UBCOA)
In cold weather states, it has been shown that the outside
paved shoulder/widening can rise in elevation if the
subbase is not well drained. Once the pavement has
displaced vertically, longitudinal cracking can develop
when the shoulder and overlay lack support after the
initial vertical displacement during freeze-thaw cycles
and under heavy traffic loads. The initial crack is often
just off the end of a tie bar that is installed to hold the
shoulder unit to the mainline pavement (see Figures
11–13).

Figure 11. Longitudinal
cracking along end of tie bar

Recommendation: Support with
Drainable Subbase
The way to minimize this risk is to provide a drainable
subbase and a drainage outlet under the widening unit/
paved shoulder at the time of the overlay. The drainage
outlet can be in the form of daylighting the drainable
subbase to the foreslope in a rural section or connecting
to a subdrain system.
With an unbonded concrete overlay on concrete
(UBCOC), a non-woven geotextile fabric separation layer
provides the opportunity to wick water from the pavement
layers and send it to an outlet beyond the shoulder. This
is particularly true when there is a difference in thickness
between the overlay section and the widening/paved
shoulder (see Figure 14). This will allow the movement of
subsurface water away from the pavement structure and
minimize risk of widening unit heaving.

Figure 12. Improper crossslope from heave

Figure 13. Longitudinal cracking from heaving action

Figure 14. Support widening with drainable subbase
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Over-Reinforcing Bottom of Overlay
(UBCOA, UBCOC)
For unbonded concrete overlays, some states tie the
widening unit to the mainline concrete overlay by securing
reinforcing bars to the existing pavement. The bars are
installed by epoxy or staples/clamps (see Figure 15).

Quality control checks should be made to confirm the
locations of the tie bars behind the paver. The maximum
tie bar size should be No. 4 (1/2 in. diameter). The
epoxy-coated bars should be 36 in. long and spaced at
30 in. intervals. If the overlay is less than 5 in., tie bars
should be secured to the existing pavement as shown
in Figure 16. This will ensure tie bars are not damaged
when placing the sawcut. (Refer to Figure 18 later in this
section for placement of tie bar for overlays equal to or
greater than 5 in.)

Note: Secure tie bar to existing pavement if overlay < 5 in.

Figure 15. Tie bars affixed to existing pavement using epoxy

Figure 16. Tie bar at mid-depth for overlays > 5 in.

In these situations, the overlays can develop longitudinal
cracking that is likely due to over-reinforcement of
the bottom of the overlay slab where the overlay is in
tension. Due to the location of the steel at the bottom of
the overlay, the crack may not deploy at the joint of the
new overlay because the joint is reinforced. Cracks may
instead occur at the end of the tie bar because that may
be the weakest section. The way to reduce the potential
for cracking away from the saw cut joint is to ensure the
cut depth is T/3.

Inadequate Thickness at Widening Unit
(All Overlay Types)

Recommendation: Reduce Steel and Relocate
Tie Bar
In order to properly reinforce the overlay and widening
unit, consideration should be given to placing the tie
bar at mid-depth of the overlay (the neutral axis) when
possible. This can be accomplished with tie bar inserters
if placement tolerances can be maintained. Otherwise,
chairs may be necessary.

In rural areas, the paved shoulder/widening unit is
subjected to heavy loads such as farm equipment and
large wagons. If the widening unit is not thick enough,
cracking can result from heavy repetitive loading (see
Figure 17).

Figure 17. Excessive shoulder loading

Section 5. Design Lessons Learned
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Recommendation: Increase Thickness of
Widening Unit
Consider a thicker pavement when constructing a
widening unit/shoulder. Recommended minimum
thicknesses for widening unit/shoulder are 6 in. for
overlays < 4 in. and 7 in. for overlays > 4 in. The
thickness of the paved shoulder can also be designed
using traffic loading information from the farm
equipment (see Figure 18).

An option to measuring from the centerline before and
after the overlay is to measure a uniform distance from
the centerline throughout the project as long as the joint
does not fall into the widening unit. The measurements
should be checked at specified intervals throughout the
project to ensure the longitudinal sawcut in the new
overlay is above the existing pavement edge within a
tolerance of 1 in. where possible (see Figure 20).

Figure 18. Increase thickness of widening area

Figure 20. Proper sawcut alignment

Incorrect Location of Longitudinal Sawcut
(All Overlay Types)

Corner Cracking (BCOA, UBCOC, UBCOA)

When paving a widening unit on an overlay, it is critical
to locate the sawcut directly above the edge of the
existing pavement. If the sawcut is located incorrectly,
the crack may not deploy at the sawcut. In particular,
if the sawcut is located within the thickened widening
unit and, the cut is not at a depth of T/3, the crack will
deploy at the weakest point in the section; often along
the end of the tie bar on inner side of the lane. One
reason for the improper sawcut location may be due
to variability in the existing pavement width and the
method of establishing the sawcut (see Figure 19).

Interior corner cracking is generally associated with
the placement of repeated wheel loads directly on the
slab corners, which are the weakest part of each panel
(compared to loads placed at an interior location). Corner
load placement results from placing a longitudinal joint in
one of the wheel paths (see Figure 21).

Figure 21. Interior corner cracking

Figure 19. Improper sawcut

Recommendation: Proper Location of Existing
Pavement Edge for Sawcut
In order to correctly locate the edge of the existing
pavement, measurements should be taken on the existing
pavement from the centerline to the existing pavement
edge on both sides prior to construction of the overlay.
The existing centerline alignment should be verified prior
to any marking.
34

Other factors that can contribute to the development
of excessive corner stresses include panel movement
due to asphalt stripping of a concrete overlay on asphalt
and/or shear failure of the underlying HMA. The panel
movement and asphalt stripping can result in loss of
support and loss of bond (for BCOAs) at the slab corner.
Other causes of corner cracking include inadequate
surface preparation and slab curling and warping. This
results in inadequate mechanical load transfer (UBCOA
and UBCOC) due to a lack of dowels, tie bars, and/or
aggregate interlock across the longitudinal and transverse
joints at the slab corner.
Exterior corner cracking (i.e., cracks that form in the
travel lane along the lane-shoulder joint) is a result of the
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same mechanisms and factors listed for interior corner
cracking, except that the lane-shoulder joint is typically
located near, but not directly within, a wheel path. In
addition, overlay panels placed adjacent to the shoulder
may have very little edge support (i.e., no mechanical
load transfer across the lane-shoulder joint) when the
shoulder is constructed separately and/or constructed of
asphalt (see Figure 22).

and/or shoulder has a structural base such as a cementtreated base with very restrictive movements or an
over-tied widening unit or shoulder. The result, as shown
in Figure 23, is longitudinal-diagonal cracking at the
transverse joint in the UBCOC, which is referred to as a
“smile crack.”

Figure 22. Exterior corner cracking

Recommendation: Use Appropriate Slab
Dimensions and Design for Adequate Thickness
When laying out panels, it is important that the
longitudinal joint is not located near or within the wheel
paths wherever possible. Second, it is critical to provide
adequate thickness for the overlay. Finally, appropriate
slab dimensions should be used to reduce potential curl/
warp stresses to negligible levels. This is typically 6 ft × 6
ft or less for UBCOAs ≤ 6 in. thickness.
Ensure that the designed joint layout does not result
in panels that exceed the recommended maximum
aspect ratio of 1:1.5. A goal should be to keep the ratio
of width to length as close to 1.0 as possible. Use the
guideline that the length/width of joints in feet is limited
to 1.5 times the overlay thickness in inches for overlays <
6 in. and 2.0 times for overlays > 6 in. with a maximum
spacing of 15 ft.

Figure 23. Restraint cracking

This also has been known to result in delamination of
the UBCOC above the thickness midpoint. When the
pavement has delaminated, additional cracking of the
pavement surface is often observed between the original
“smile crack” and the nearest outside longitudinal
widening unit or shoulder joint.
Recommendation: Eliminate Measurable
Differential Horizontal Restraint
Avoid using structural bases for the widening unit or
shoulder when the existing pavement does not have the
same type of base. One option would be to extend the
interlayer under the widening unit or shoulder allowing
for the same horizontal movement between overlay and
the widening unit or shoulder. See Figure 24 for details.

It is also important to take steps during design to ensure
adequate support of the panel edges, including the use of
dowel load transfer devices (for overlays > 7 in.) and tie
bars (for overlays > 5 in.).

Differential Horizontal Movement
between the Concrete Overlay Mainline
and Widening Unit or Paved Concrete
Shoulder (UBCOC)
Differential horizontal movement between the concrete
overlay mainline and widening unit or shoulders
typically results when there is measurable differential
restraint between the two and they are not allowed
to move in unison. A good example occurs when an
UBCOC has an asphalt interlayer and the widening unit

Figure 24. Extending interlayer to outside shoulder

This also allows for the proper drainage of the interlayer
to the outside of the pavement section. Utilize No. 4 tie
bars between the overlay and widening unit or shoulder.
Avoid over-tying with heavier bars or closely spaced bars.
Section 5. Design Lessons Learned
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Utilizing Synthetic Structural Fibers for
Thin Concrete Overlays
When a thin concrete overlay is required to meet vertical
restraints, residual strength is necessary, or tight cracks
are needed to provide load transfer between joints.
Consideration needs to be given to the use of synthetic
fiber reinforcement, particularly for those overlays < 4 in.
Used with sufficient dosages and uniform distribution,
fibers can help reduce the overlay thickness by increasing
toughness (enhanced post-crack flexural performance)
and ductility of concrete and providing some flexibility
to the designer. They also offer an additional benefit of
helping control differential slab movement as a result of
temperature changes, curling/warping, or load induced
movement. Fibers can span the crack portion below the
saw joint. Fibers can also offer an advantage of increased
resistance to plastic shrinkage cracking when the
concrete is in a plastic state. Figure 25 shows synthetic
fibers prior to mixing in concrete.

Selecting the Separation Layer
A separation layer or interlayer is an important feature of
unbonded concrete overlay performance. An unbonded
overlay needs the separation layer to isolate the existing
pavement from the overlay, provide adequate drainage,
and serve as a uniform cushion for the overlay to reduce
bearing stresses. A typical asphalt separation layer is 1
in. thick, or at least thick enough to provide adequate
coverage over irregularities existing in the pavement (see
Figure 27).

Figure 27. Asphalt separation layer

Figure 25. Synthetic fibers

Recommendation: Consider Fiber
Reinforcement for Thin Overlays
Based on the benefits outlined above for overlays <
4 in. thick, it is recommended to calculate thickness
necessary with and without fibers. This will provide an
understanding of the residual strength gain from the use
of fibers. The software program that can be utilized is the
BCOA-ME program (Vandenbossche and Sachs 2013).
See Figure 26 for a concrete overlay with fibers.

The concern with asphalt separator layers is the
stripping of the asphalt when the separator layer is
poorly drained and experiences heavy truck traffic.
Anti-stripping agents may be utilized in the asphalt mix
to reduce this potential.
An alternative to the asphalt separation layer is the
nonwoven geotextile separation layer which has
grown in use for approximately the last 7 to 10 years.
Regarding performance, these have proven to be good
separation layers, have excellent drainage qualities, and
are often less costly than an asphalt interlayer. Because
they are very thin, they do provide a benefit when there
are vertical constraints.
Both asphalt and nonwoven geotextile separation layers
require proper drainage.

Figure 26. Concrete overlay with synthetic fibers
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Recommendation: Under Equal Conditions,
Consider Using Nonwoven Geotextile Interlayer
If the structural condition of the existing concrete
pavement is assessed to be adequate, a nonwoven
geotextile interlayer is recommended. See Figure 28 for
an example of a nonwoven geotextile separation layer.

Figure 29. Cracking from joint lockup

Larry Engbrecht, South Dakota Chapter, ACPA

Figure 28. White geotextile fabric separation layer

The thickness of the geotextile layer is related to the
thickness of the concrete overlay. See Table 4 for
recommended geotextile thicknesses.
Table 4. Recommended geotextile thickness
Overlay
Thickness

Recommended non-woven
geotextile thickness

< 5 in.

13.3 oz./yd2

> 5 in.

14.7 oz./yd2

Recommendation: Match Existing Joints, Saw
Full Depth, Evaluate Underlying Pavement Joint
For BCOCs, the joints in the overlay must match
the location of the joints in the existing concrete. In
addition, the width of the existing underlying pavement
crack should be evaluated during design. This can be
done by excavating down alongside the edge of the
existing pavement. The width of the new transverse
joint in the overlay should be equal to or greater than
the crack in the existing pavement. This will allow
for the monolithic pavement structure to expand and
contract without debonding of the overlay. In addition,
transverse joints must be sawed full depth plus 0.5 in.
and longitudinal joints must be sawed to a depth of at
least T/2; some agencies saw the longitudinal joints to
full depth plus 0.5 in. (See Figure 30.)

Debonding of Overlay from Movement
(BCOC)
For a bonded concrete overlay on concrete (BCOC)
to be successful, it must be placed on a fair to good
condition concrete pavement to establish a good
bond and behave like a monolithic structure. Upon
construction, the newly improved pavement will restore
or perhaps slightly increase its structural capacity to
provide additional life. It is critical that the overlay
joints match the existing pavement joints so that
the overlay can move in unison with the underlying
concrete pavement. The movement includes expansion
and contraction with temperature changes. When the
existing concrete and overlay move, they will move
together unless the overlay does not have the same
or larger joint width. If this occurs, debonding (with
cracking) may happen when the overlay pushes against
itself (see Figure 29).

Note: Overlay joint width shall be equal to or greater than crack width of
the existing slab. If “Y” is 0.50 in. or greater, the underlying crack width
in the existing slab should be measured. If crack “Z” is 0.25 in. or greater,
and existing pavement does not have dowel bars, the joints should
be evaluated to determine if load transfer rehabilitation is required to
eliminate faulting. If there are numerous joints with this condition, the
existing pavement may not be a good candidate for a bonded overlay,
The existing joints should be filled/sealed to prevent intrusion of mortar
during overlay placement. In all cases, “X” must be Z+0.125 in.

Figure 30. Sawcut width on BCOC
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Remaining Asphalt (BCOA, UBCOA)
For concrete overlays on asphalt it is important to
understand the existing pavement structure to prevent
construction damage to the remaining asphalt. This
is accomplished by taking cores and evaluating the
condition. For a BCOA, the existing asphalt must be
in good condition for the overlay to bond to and carry
the load. For UBCOAs, the existing asphalt can be in
a moderately deteriorated to poor condition, but the
asphalt surface must be uniform. It is important to
know the thickness of asphalt when milling as part of
pre-overlay repairs. If the thickness is not adequate,
construction equipment can damage the asphalt leading
to the need for additional repairs (see Figure 31).

Patching for Pre-Overlay Repairs on
Unbonded Concrete Overlays (UBCOA,
UBCOC)
With any concrete overlay project, pre-overlay repairs
may require full-depth patching. PCC is recommended
for patching for durability and ease of operation for the
contractor. For unbonded overlays, it is important that
the overlay does not bond to the PCC patch when the
adjacent panel is asphalt. This allows the overlay above
the patch to move similarly to the adjacent lane. The
differential movement at the overlay interface will often
result in cracking of the overlay.
Recommendation: Place Separation Interface on
Patch Areas
To prevent bonding to the overlay at the patch area, it
is recommended to install non-woven geotextile fabric
over the patch so the new overlay does not adhere to the
patch. Figure 32 illustrates a non-woven geotextile fabric
placed over an existing concrete widening unit to prevent
bonding to the new PCC overlay.

Figure 31. Construction equipment hauling damage of
remaining asphalt after milling

Recommendation: Ensure Minimum Good
Asphalt Remaining
It is recommended that a minimum of 3 in. of good
condition asphalt remains prior to an UBCOA and a
minimum of 4 in. of good condition asphalt remains
for a BCOA prior to the overlay. The asphalt must be
in good condition or brought up to good condition by
milling and patching for the overlay to be successful. If
the overlay is thickened in areas of deeper milling, the
sawcut depths need to be T/3 in the thickened section.
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Figure 32. Non-woven geotextile placed over concrete in
unbonded overlay

This example has the same intent as placing fabric on
a concrete patch area. Placement of a sand seal on the
surface of a patch is another option to prevent bonding.
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