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Facilitators

Alen Keri, P.Eng. Tim J Smith, P.Eng., MSc. Eng.
Director of Technical Services Senior Director, Built Environment,
Concrete Ontario Transportation and Public Works
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Housekeeping

Approximately a 45-minute webinar with Q & A at the end
All participants are muted
Questions? Use the GoToWebinar ‘Questions’ Pane

Webinar will be recorded and posted on the Concrete Ontario
website along with a PDF copy of the presentation.

https://www.rmcao.org/publications/webinar-presentations/
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CP Tech Center

Integrated Materials and Construction

Practices for Concrete Pavement:
A STATE-OF-THE-PRACTICE MANUAL
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Concrete Pavement Dist_ress
Assessments and Solutions
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Presenter

Dr. Peter C. Taylor P.E. (IL)

Director
CP Tech Center
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Peter Taylor is the Director of the National
Concrete Pavement Technology Center at lowa
State University. He is involved in conductinF
projects and programs investigating materials
related aspects of concrete pavements. He also
spends time helping agencies and contractors
implement best practices in concrete pavement
design, construction and maintenance. His
research is focused on developing mixtures that
are engineered to meet the requirements of the
environment that will be used in.

He is a Professional Engineer, registered in lllinois
and active in a number of professional societies.
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What is a good vibration”?

 Missing is fundamental understanding of the “how to” details
* Energy
* Frequency
- Amplitude
» Duration
* Spacing
* For a given
- Workability
» Air void system
- Bleed / segregation



Research Activities

* Increased frequency
- Moves water sideways

- Excess vibration
* Impacts air void system

Absorption time (s) Absorption time (s)
138 2530

Vertical (mm)
@ ) =) ]

0
0 20 40 60 B0 100 120 140 160 180 200
Horizontal (mm)

Horizontal (mm)

(a) Mixture 1 - slump 10cm (b) Mixture 3 - slump 2.5cm



Research Activities

 Pooled fund being prepared
to dig into the details

» How much vibration
* A vibrator proof mixture

* Feedback from paver
to batch plant




Research Needs

* Achieving uniformity load to load
* Machine control

* Moisture content

« Carbonation rates

* Buckling

- Alternative SCMs

* Paving in cold weather
* Chains




Innovations

- Portland limestone cements
» Up to 15% limestone added at the grinding mill
- Small effects on performance
* Synergy with fly ash
» Cuts CO, footprint
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Aggregates

* Recycled concrete aggregates

Recycling Concrete
Pavement Materials:

A PRACTITIONER'S REFERENCE GUIDE
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Innovations

* Reclaimed fly ash

+ SCMs from other industries

I TECH BRIEF T
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USE OF RECLAIMED FLY ASH IN HIGHWAY INFRASTRUCTURE

CONTRIBUTORS
Steven L. Tritsch, PE.
Lawrence Sutter, Ph.0., E.
tvan Diaz-Loya, Ph.D.

PONSOR
Faderal Highway Administration

National Concrete Pavement
Technology Center

2711 South Loap Drive, Suits £700
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sptechcenterorg

Dirsctor, Peter Taylor
515-2043230 / praylor@iastate edu
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Summary and Disclaimers
The purposc of this Tech Bricfis to
describe the characteristics of harvested
or rechaimed coal fly ash and identify
considcrations for its use in highway
infrastrucrure. The document is
intended for highway agency and

contractor engincers.

The contents of this document do not
have the force and cffect of law and

are not meant to bind the public in

any way. While this is non-binding
guidance, compliance with applicable
statutes and regulations cited is required.
ASTM International and American
Assaciation of State Highway and
Transpontation Officials (AASHTO)
standards arc private, volantary
standards that arc not required under
Federal law. Thesc standards, however,
are commonly cited in Federal and
State construction contracts and may
be enforceable when included as part of

the contract.

Introduction

Coal fly ash is an intcgral part of
durable concresc for use in highway
infrastructure. Historically fly ash has
been obtained dircctly from coal-fired
power plants as it is being produced.
Recent changes in fly ash production
and availability, however, have resulted
in challenges regarding both the supply
and quality of fy ash in some markets,
which in turn has caused providers to
turn to a new source for the material,
harvested fly ash.

Harvested fly ash is ash that was not
used as it was produced but was instead
deposited in landfills or impound

ash is good-quality ash; there simply
was not suficient market demand for

it to be used bencicially at the time

of production. Harvested fiy ash is
becoming a principal source of fly

ash for the concrete industry in some
geographic arcas and is soon expected to
become a significant portion of the total
fly ash supply.

Background

Fly ash is the airborne, non-
combustible residuc that results from
coal-fired dlectric power production. lts
usc in concrete was first described in
1937 (Davis cx al. 1937), bur despite
the compelling rescarch present

in that carly publication, fly ash was
initially used only to replace the most
expensive part of a concrete mixture
(ic., the portland cement) as a less
expensive fller, nor as a supplementary
cementitious material (SCM).

Over time, largely in the last 50
yeass, concrete engineers have come
to understand how to improve the
propenties of concrete by induding
fly ash in a concrete mixture, and

fly ash has now become a commaon
component in concrete.

Benefits of Fly Ash in Concrete
Workabiliry - Replacing, on a weight
basis, portland cement with fly ash,
which typically has a lower specific
gravity than cement, increases the paste
volume if the water-to-cementitious
material mass ratio (w/em) is held
constant. The volume of the concrete
mixture typically is corrected by
withholding an equal volume of finc
agpregate. Increased pastc content

for disposal. In many cases, the disposed
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Innovations




Innovations

First slipform paver was in lowa 1950’s




Innovations

» Current machines
* Wide and heavy
» Controlled vibrators
* Adjustable pans
- Stringless
* Real time smoothness




Innovations

» Tining
» Curing













Questions?
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