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BCOA-ME: A New Design Procedure for Thin Concrete Overlays
of Asphalt Pavements

Background

Thin bonded concrete overlays of existing asphalt pavements (BCOA), also known as
“whitetoppings”, are becoming increasingly popular as an economical way to extend the life of an
in-place pavement. While there had been several procedures developed in the past to structurally
design this pavement rehabilitation option, the need for a more rational mechanistic-empirical based
procedure still existed. Recognizing this gap in knowledge, the Minnesota Department of
Transportation began in 1993 to construct various BCOA test sections designed to develop data for
a comprehensive new design procedure for BCOA. By 2007, many other states in the U.S. were
also interested in improved design procedures for BCOA. So in 2008, a 5-year long pooled fund
research project was initiated and funded by 6 states, including Minnesota, Missouri, Mississippi,
New York, Pennsylvania and Texas. By the completion of the project, the states of lowa, Kansas,
North Carolina and South Dakota had also joined the project.

The pooled fund research contract was awarded in September 2008 to Julie Vandenbossche at the
University of Pittsburgh. Julie and her team of researchers completed a final version of the new
BCOA-ME design procedure in September 2013.

What’s New?

There are several fundamental improvements incorporated into the new BCOA-ME procedure.

e A variety of panels sizes are available for consideration

e Structural fatigue cracking models are based on panel size, rather than slab thickness

e Climate effects are considered for both the concrete overlay and the underlying asphalt
layers

e There is recognition of the potential for reflective cracking in bonded concrete overlays
exposed to cold climates

e Project suitability guidelines were updated

e Guidelines for repairs were produced

e Comprehensive theory and user manuals, along with a training video, were produced to
help implementation

Basic Inputs
The BCOA-ME was designed to require only standard pavement design type inputs. It was also

created with an architecture similar to recent national mechanistic-empirical design procedures,
such that it will be easier to incorporate into those procedures in the future.

The following inputs are needed:
e Project location (GPS coordinates) [accounts for climate effects]
e Design traffic
e Maximum allowable slabs cracked at end of life (%)
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e Design reliability (%)
e Climate (national maps provided for easy selection)
0 Average daily temperature
0 Sunshine zone
e Remaining asphalt properties
0 Thickness
o Condition
e Subgrade modulus (k-value)
o0 Presence of transverse cracks (helps in determination of potential for reflective

cracking)

e Concrete overlay material properties

0 Flexural strength

o Elastic modulus

o Coefficient of Thermal Expansion
e Use of structural fibers

o To account for contribution of fibers in post-cracking residual strength
e Panel size

0 Range: 2’x2’ to 15’x12’

Output includes recommended design thickness and indication of potential for reflective cracking in
the concrete overlay. Predicted slab thickness ranges from 3 to 6.5 inches.

Design Procedure
The BCOA-ME design procedure is available for anyone to use. It is located at the following
internet address: http://www.engineering.pitt.edu/Vandenbossche/BCOA-ME DesignGuide/

A screenshot of the procedure can be found on the last page of this tech brief. The procedure is
applicable to all BCOA projects in the lower 48 states of the continental U.S.

Documentation
All associated documentation for this procedure can be found on the same internet site as the design
procedure itself. The following documentation categories are:

e Practitioner’s Information
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User’s Guide

Design Examples and Sensitivity Analysis

Project Pathway from Project Selection Through Construction
Future Rehabilitation Guidelines

e Technical Documents
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Theory Manual

Performance of Past Projects
Longitudinal Cracking Structural Model
Climactic Considerations

Effects of Fiber on Performance
Debonding Models

e Atraining video, based on the supporting documentation will be available in February 2014.
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Summary

Through the cooperation of a pooled fund project, a new rational mechanistic-empirical design
procedure for thin bonded concrete overlays of existing asphalt pavements (whitetoppings) is now
available. As experience is gained with the designs generated from this procedure, future
improvements can be made to keep this valuable pavement design tool current.

For More Information Contact:

Minnesota Department of Transportation

Office of Materials and Road Research

Maplewood, MN

Tom Burnham [Tom.Burnham@state.mn.us] (651) 366-5452
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