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US 131 Unbonded Overlay

US 131 (4 lane north and southbound freeway)
between Grand Rapids and Kalamazoo, Michigan.

Existing Pavement
*5 mile long freeway design built in 1959
»JRCP 9 * PCC with wire mesh
=99 ft joint spacing’s
*4’ Iinside and 10’ outside asphalt shoulders

*Foundation: 14” sand (day lighted to shoulder), 4”
gravel subbase.

*Transverse cracks appeared at about 18 ft. intervals).
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US 131 Unbonded Overlay

Overlay:
Unbonded overlay -1998 construction, no patching done.

7.5 " concrete overlay with 1” asphalt interlayer (non
porous surface mix)

*Pours- one 22’ pass and one 16’ ft. pass

*Traffic: 50,000 VPD with 10 to 15 % trucks.
Post Overlay:

*One patch in 2006

8 to 9 small patches in 2008



Need to Move Concrete Overlays Forward

Overlay Guide (what do we know!)

Concrete
Field Research

(What we don’t Overlay Field Application

know & how to Application Program |
solve a problem) Program (We can build it!)

u Simpler Design Explanation of
Gonte Current Programs



Concrete Overlay Guide second edition

CO n t e n tS National Concrete Pavement

1. Overview of Overlay

Families
2. Overlay types and uses Guideto
3. Evaluations & Selections
4. Six Overlay Summaries coNanTF0VEnlnvs

(1 1”X1 7 “S h eetS) Sustainabl_e_ So_\utionfs fpr Resurfacing
5. DeS|gn SeCtlon and Rehabilitating Existing Pavements
6. Miscellaneous Design

Detalls
7. Overlay Materials Section
8. Work Zones under Traffic
9. Key Points for Overlay

Construction
10. Accelerated Construction

11. Specification
o= Considerations

\‘ u 12. Repairs of Overlays

Tech Center

A practical approach to understanding and successfully using concrete overlays, from selection to opening

Second Edition September 2008

Second Edition September 2008



Concrete Overlay Field Application
Program

The overall objective of the
program is to increase the
awareness, knowledge and
strengthen confidence in
concrete overlay
applications among state
DOTs, cities, counties,
contractors, and
engineering consultants




Concrete Overlay
Field Application States

6 States — 6” Bonded Overlays over HMA (6'x6’ joints)
4 States — 6” Unbonded Overlays over Concrete (6'x6’ joints)
1 State — 7" Bonded CRCP over Plain Jointed Concrete

Joined the Program
Delaware
Georgia
Louisiana
Maryland
Nevada

New Mexico
North Dakota
Pennsylvania
9. South Dakota
10. Washington
11. West Virginia

O NOGA~WDNE

Interested States
1. Arkansas
2. California
3. Indiana
4. Kentucky
5. Maine
6
7
8
9
1

Minnesota
Nebraska
North Carolina
. Texas
0. Virginia

lowa — 2009-2010
Field Application
Research Projects



Concrete Overlay Field Application
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Program

 Conduct initial field site review

« Walk through the evaluation
process

* Walk through the design phase

e Attend pre-pour, pre-bid or pre-
construction conference

« Attend during construction & may
use mobile lab

e




Concrete Material and Pavement
Testing Mobile Laboratory

« With the concurrence of each State
DOT, the CP Tech Center’s Mobile
Concrete Lab will be on-site during
construction of the overlay
demonstration projects

* Will perform comprehensive
concrete testing ( for each type of
overlay) as well as offer technical
support to the State DOT.

\‘

Tech nrer
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Tech Center

Project Reports

* For each state a project
report will be developed
that includes the mobile
lab report

— Site selection

— Overlay type and design
— Construction issues

- Benefits and drawbacks
- Recommendations

- Lessons learned

 All State reports will be
completed and also
compiled into one report

Overlay Field Application Program
South Dakota Route 50
Final Report

Faderal Highway Administration
Siats of Saath Daukuta
. Depariment of Transporiaion

Notfional Concrede Povernent

Technology Canter f’f_-'_- |
]

P
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Technical Working Group (TWG) Meetings
e Exchange of lessons learned between participating
State DOT's

e Held first TWG conference call May 18, 2009 with
nine states participating; Next call April 29, 2010

= Review uses & benefits

» States share evaluation criteria and overlay selection
process

» States share their issues, solutions and lessons learned
= Suggestions on update of Overlay Guide
J = Overall information sharing among states

Tech Center



Guide for Existing Concrete Overlay
Design Methodology

* Design programs are not always user friendly

Pl

* Programs take a significant amount of input )
. . . _ A\ Design of
* What is needed is straightforward and simple % \@siaitell

Structures

guidance for concrete overlay design

* More specifically, guidance is needed in how to
use the AASHTO and other design procedures =
that are most commonly used today el g e

« With guidance, DOT’s can rest assured that their
concrete overlay designs are based on sound
engineering fundamentals, and validated by field

(\ performance.

i

Tech Center



Concrete Overlay Design Project

 Develop Guide for Existing Concrete
Overlay Design Methodology in the next 12
months

— ETG selected and held first meeting

- Evaluate 4 to 5 software programs, choose
one to two for each type of Overlays carry
forward and develop a number of
examples.

— Guide will be 40+ pages

— Tech brief near completion summarizing
software programs
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lowa Highway Research Board / CP Tech
Center/[FHWA on Overlay Research

* There Is a need to improve upon the
construction techniques for the construction
of overlays to Improve concrete overlay
durabllity

* Tested ways of project development, site
preparation, construction methods and
traffic control work for overlays

 To meet the public needs for mobility and

. access

\

Tech Center
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CP Tech Center/[FHWA on Overlay
Research

The research elements are:

Establish profile grades & machine control before or
Immediately after letting

Determine ways to guide longitudinal joint forming operation
to match the underlying joint alignment

Determine the appropriate opening strength for depths of
concrete of 6 inches or less

Determine ways of handling traffic control for construction of
single lane overlays as part of a two lane or multilane overlay

Determine the best way to establish the level of need and
timing of milling for existing asphalt surface preparation

Minimizing pavement train width

Use of innovative materials, such as geotextile layers, for use
as bond separator layers



Global positioning system (GPS) controls will likely be
able to eliminate the need for a string line in the future

GPS Receiver

GPS Controller
and Laser
Height Gages

P

Tech Center

High Resolution
Laser




Robotic Total Stations and
Prisms

Command Center



Tech Center
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Overlay Costs

National Concrete Consortium
TTCC
April 6, 2010
Savannah, Georgia

Gary Fick
Representing
The National Concrete Pavement Technology Center



Overlay Cost Tech Brief

TECH BRIEF EENETTYTIN

Concrete Overlay Field Application Program
Concrete Overlay Cost Frequently Asked Questions

[ Author Introduction

Gary Fick The need for cnginccn:d preservation and rehabilitation strategics for maintaining the
nation’s highway pavemnents has never been greater. To advance the use of concrere

Trinity Construction Management . 5 5 . oo

Services, Inc. overlays as cost-effective solutions for a wide variety of pavement conditions, the

405-823-7313 Federal Highway Administration (FHWA) and the National Concrete Pavement

gfick @trinity-cms.com Technology Center (CP Tech Center) are implementing the Concrete Overlay Field

[ D eve I O d t d d Application Program. The overall objective of this program is to increase awareness
p e O a re S S and knowledge and strengthen confidence in concrete overlay applications among state
departments of transportation (DOTs), cities, counties, contractors, and engineering
consuleants.

common guestions we have s of concrots overays

Concrete cm:rlays arc catcgm‘jmd as cither bonded or unbonded, dcpcndjn.g on how

received during our e L e

existing pavemnent structure. Cucmpn:hmsivc guidana: on the selection, dr_u'gn, and

- - construction of concrete overlays is provided in the Guide to Comcrete Overlitys, 2
I I I I p e I I l e n a I O n e O r S Edition, which is available from the National CF Tech Center.
Mational Concrete Pavemnent Technology

Center
2711 South Loop Drive, Suite 4700 Bonded Overlay Systems Unbonded Overlay Systems
Ames, 1A 50010-8664 (Resurfacing/Minor Rehabilitation) (Minor/Major Rehabilitation)
www._cptecheenter.ong In general, bonded overlzys are used o add In general, unbonded overlays are used o
_ structural capacity andfor eliminate surface habilitate p with tural
Diractor distress when the existing pavement is in good deterioration.
Tom Cackler structural condition. Thay are basically new pavements constructad an
515-284-3230 Banding is essznsial, so tharough surface an existing, stabie platform [the exisfing pzvemant].
teackler@iastate.edu preparation is necessary before resurfacing.
Editor Bonded Concrete Overlays of Ci
‘Sabrina Shields-Cook ¥ U Concrete Overlays of Concrete Pavements
—praviously callad bonded overlays— —previously cailed snbonded ovarlays—

515-204-T124
shieldse@iastate.edu
Concrete Overlays Program Manager
Dale Hamington
515-084-2020 Bonded Concrete Overlays of Concrete Overlays of Asphalt Pavements
dhamrington @ snyder-associates.com inusly called utra-thi wii i -previously called i i i
Technology Center

’ . iu Bonded Concrete s of Composite F Concrete Dverl ays of Composite

l = =

ez IOWA STATE UNIVERSITY
= Enstitute for Transportation Figura 1. Type of concrete overlays (from Guide to Concrate Overiays, 2nd Edition)




Overlay Cost Tech Brief

e Cost information is derived from representative bid

tabulations
- 6 states
— 33 projects
— All types of overlays

— Overlay costs are inclusive of furnishing concrete, placing the overlay

and all costs associated with joints

— Costs exclude: pre-overlay repairs and separation layer for unbonded

overlays

Overlay Type

Range of
Nominal
Thickness

(in.)

Range of
Project
Size

(8Y)

Number
of
Projects

Bonded

5to07

40,759
to
117,952

4

Unbonded

4to0 11

21,155
to
279,940

29




Overlay Cost Tech Brief

« How much does a concrete overlay cost?

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

$4.00
C")
d

$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
$0.00 T T .
IA Ml MN MO OK IL
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Tech Center

Overlay Cost Tech Brief

$45
$40
$35
$30
$25
$20
$15
$10

$5

$0

Concrete Overlay Cost ($/yd?)

* — 'S
: r Sl
$
L 2
4 5 6 7 8 9 10 11
Overlay Thickness (in.)
y= 0.3599%2 - 2.0216x+ 16.807
¢ Overlay Cost ($/SY) ----- Polynomial Trend Line Rz=0.7705

12




Overlay Cost Tech Brief

Average Concrete Overlay Cost per Mile (24' Wide)
(adjust as appropriate for wider pavements)
(includes $3.00/yd? unbonded separation layer for 7" & thicker
$600,000
typical bonded thickness . typical unbonded thickness
$500,000 /
D $400,000
@
% $300,000
(]
o
1]
8 $200,000 /
$100,000
$0
3 4 5 6 7 8 9 10 11 12
Overlay Thickness (in.)

Tech Center



Overlay Cost Tech Brief

 How does the cost of concrete overlays
compare to the cost of asphalt?

- Assume asphalt has an in-place density of 112 Ib/yd?/in

— Convert the average concrete overlay cost to a per ton
equivalent =%$54.54 per ton

— As a comparison, IADOT'’s average price for an asphalt
surface course during the same time frame was $57.32
per ton
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Overlay Cost Tech Brief

Have concrete prices increased at the same rate as

asphalt prices?

Percent Change

300%

Producer Price Index Analysis
2009

27%% ——June 2005 through November 2009 A
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Overlay Cost Tech Brief

e Introduction of overlay types

e Brief discussions of cost variables — materials,
labor handwork, etc.

e Explanation of measurement and payment by
sqguare yard and cubic yard
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Concrete Overlay Quantities
-REALITY SITUATION-

eConcrete is bid in sq.
yards for placement, PCC OVERLAY

cu. yards for material
Hold
Minimum —

A

Profile is not perfect ™ckness +
and needs corrected

l

Profile needs
corrected

*Cross slope needs
correction

d

EXISTING PAVEMENT

Slope Varies
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Quantity Estimates

e Estimating plan quantity
* Overlay cubic yard pay item is to adjust the
theoretical volume by an appropriate factor that
accounts for the non-uniformity of the existing

surface
. Additional % Total Adjustment
15" Placement :
Concrete Adjustment for Factor to be
Tolerance as a % :
Overlay : Gross Surface Applied to
: of Design . :
Thickness : Irregularities in the Theoretical
Thickness .
Existing Surface Volume
4” 12.5% 5% 17.5%
6” 8.3% 5% 13.3%
8” 6.3% 5% 11.3%
10” 5.0% 5% 10.0%
12” 4.2% 5% 9.2%




Cross Section or Grade Corrections with
Interlayer

 Tendency to utilize the asphalt separation layer as the
medium for correcting cross slope & profile

» Results in variable asphalt thickness and can lead to very thin
asphalt sections (less than 1)

= When compacted creates variable roll down

* The result being a non-uniform surface which still must be
corrected

* Most effective way to make corrections is by utilizing a
nominal thickness of asphalt (typically 1”) as a
separation layer

N Make cross-slope and smoothness adjustments in the
d = concrete overlay

Tech Center



Cross Section or Grade Correction
by Milling

 Milling should be minimized to reducing structural
support of the milled pavement.

e Purpose of Milling:
= Remove distortions 2" or more
» Reduce significant high spots
» |[ncrease bond of overlay

» Meet vertical elevation requirements

o It is preferable to mill to a depth that will minimize the
potential for delamination between lifts

= e Grade corrections should be made in the thickness of

\‘ ] the concrete overlay
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Minnesota Department of

Transportation (MNDOT) Pay Method

Set an initial plan quantity based on the theoretical cubic yards

This quantity is used only for the purposes of bidding and
awarding the contract

After the separation layer has been placed or any milling has
been performed, a physical survey is performed

For a 24’ wide crowned pavement section, lines of survey are
taken at the crown point and both edges at 25’ or 50’ centers

Using this survey information along with the proposed profile
grade and design cross-slope(s), a revised cubic yard plan
guantity is calculated

Payment for cubic yards of concrete is then capped by
specification at 102% of this revised plan quantity
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Engineering Survey

Construction Survey

1.

Establish horizontal alignment control from the existing
pavement edge, centerline, median drainage structures.

Set two control stringlines at a uniform height (typically 2).

Measure down to the surface of the existing pavement at
multiple points to identify high points in the existing
pavement.

Adjust the two control stringlines so that the identified high
point in the exiting pavement measures a uniform height

(typically 2).

Adjust the two control stringlines for smoothness between
the high points by eyeballing. Periodically double check
with a transverse string.



Bonded Concrete Overlays

of Asphalt Pavements Nomeiad conergs o)
. with square panels

—previously called @

ultra-thin whitetopping —

fe—

@

] l
Existing asphalt pavement

— e NOrmal cracks with
= ' openings less than the maximum
T size overlay aggregate do not
Full-depth repair patches need to be filled
with-surface distresses

Bleeding / Shoving

Localized fatigue cracks
(alligator cracking) Slippage

Pothole /

Rutting

Normal longitudinal &
transverse thermal cracking

Figure 13. Bonded concrete overlay of fair or better
condition asphalt pavement with surface distresses

"
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Tech Center




Overlay Cost Tech Brief

Questions?
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