Overlay Costs

National Concrete Consortium
TTCC
April 6, 2010
Savannah, Georgia

Gary Fick
Representing
The National Concrete Pavement Technology Center

)

ud

Tech Center




Overlay Cost Tech Brief

TECH BRIEF EENETTYTIN

e Developed to address
common guestions we have
received during our
Implementation efforts

ud

Tech Center

Concrete Overlay Field Application Program
Concrete Overlay Cost Frequently Asked Questions

M Author
Gary Fick

Trinity Construction Management
Services, Inc.

405-823-2313

\gfick @ trinity-cms.com

National Concrete Pavement Technology
Center

271 South Loop Drive, Suite 4700
Ames, IA S0010-8664

www cptechcenter.ong

Director

Tom Cackler

515-204-3230

teackler @iastate.edu

Editor

‘Sabrina Shields-Cook

515-204-T124

shigldse@iastate.edu

Concrete Overlays Program Manager
Dale Hamington

515-064-2020
dhamrington @ snyderassociates.com

National Concrete Pavernent
Technology Center (“
o =

1OWA STATE UNIVERSITY

Enstitute for Tranzportation

Introduction

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
r.werh}rs as cost-effective solutions for 2 wide variety onm'tmcm conditions, the
Federal Highway Administration (FHWA) and the National Concrete Pavement
Technology Center (CP Tech Center) are implementing the Concrete Overlay Field
Application Program. The overall objective of this program is to increase awareness
and knowledge and strengthen confidence in concrete overlay applications among state
departments of transportation (DOTs), cities, counties, contractors, and engineering

consuleants.

Types of concrete overlays

Concrete cm:rlays arc catcgm‘jmd as cither bonded or unbonded, dcpcndjn.g on how
the existing pavement is considered in the thickness design procedure (see Figure

1). Both types of concrete overlays take advantage of the equity investment in the
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
Edjtion, which is available from the National CP Tech Center.

Bonded Overlay Systems
(Resurfacing/Minor Rehabilitation)

In general, bonded overlzys are used to add
structural capacity andfor eliminate surface
distress when the axisting pavement is in good
structural condition.

Banding iz essental, so tharough surface
praparation is neceszary before resurfacing.

Unbonded Overlay Systems

(Minor/Major Rehabilitation)

In general, unbonded averlays are used o
il with

tural

deterioration.
Thay are bazically new pavements constructad an
an axisting, stabla platform [the existing pavement).

Concrete Overlays of Concrete Pavements
—previously cailed snbonded ovarlays—

iously called uitra-thin wih o y called
Bonded Concrete ys of Composite P Comerete Overays of C it

Figure 1. Type of concrete overlays (from Guids to Concrate Overiays, Znd Edition)
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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

Range of | Range of
Nominal Project Number
Thickness Size of
Overlay Type (in) (8Y) Projects
40,759
Bonded 5to7 to 4
117,952
21,155
Unbonded 4t0 11 to 29
279,940
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« How much does a concrete overlay cost?

Average Concrete Overlay Cost ($/yd?/in.)
Bonded and Unbonded Overlays
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Concrete Overlay Cost ($/yd?)
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Average Concrete Overlay Cost per Mile (24' Wide)
(adjust as appropriate for wider pavements)
(includes $3.00/yd? unbonded separation layer for 7" & thicker
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typical bonded thickness . typical unbonded thickness
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« 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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« Have concrete prices increased at the same rate as
asphalt prices?
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* Introduction of overlay types
e Brief discussions of cost variables — materials, labor

handwork, etc.
o Explanation of measurement and payment by square

yard and cubic yard




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

)

ud

EXISTING PAVEMENT

Slope Varies




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

" Placement

Additional %

Total Adjustment

)

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%
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Cross Section or Grade Corrections with
Interlayer

e 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
| : :
‘ o I Make cross-slope and smoothness adjustments in the

concrete overlay



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
* Increase 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

| G | | |
‘ J Grade corrections should be made in the thickness of
the concrete overlay



Minnesota Department of
Transportation (MNDOT) Pay Method
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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 Etweet chireretn mtay
—previously called @ with square pansls
ultra-thin whitetopping —
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] 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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Questions?
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