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PORTLAND CEMENT CONCRETE

Improving Concrete
Pavement Curing

Objectives

- Bvaluatethe effect of different curing material s and techniques on con-
crete pavement properties.

- Better understand the rel ationshi ps between various concrete test mea-
surements and concrete properties affected by curing.

Problem Statement

Curing of concreteisimportant for concrete pavement durability. Adequate
curing can help

- ensure the uniformity of the concrete layers

- control moisture and temperature conditions, both of which promote
cement hydration and concrete microstructure devel opment

- prevent or minimizerandom cracking in concrete pavements during the
first few days after construction

A variety of curing materials and techniques are available for use in con-
crete pavement construction. Spraying of a liquid, membrane-forming
curing compound isacommonly used curing method. Curing compounds
are generally economical, easy to apply, and maintenance free.

However, little is known about how different curing materials and tech-
niques affect the properties of concrete layers. Reliable standard testing
procedures are needed to evaluate the effectiveness of different curing
methods.

Research Methodology

Different curing materials and application techniques were selected and
evaluated in the lab and field.

In the lab investigation, three curing compounds were applied to mortar
specimens at three different times after casting using single- and double-
layer applications. Electrical conductivity, moisture content, sorptivity,
and degree of hydration tests were performed at different depths of the
specimens. Flexural and compressive strengths were also tested.

Inthefield investigation, three curing compounds were applied to recently
placed concrete using two different application rates. Electrical conduc-
tivity, temperature-maturity, and rapid chloride permeability tests were
performed at several locations.

Statistical analysis was used to examine the relationships between these
concrete properties as affected by curing.


http://www.ctre.iastate.edu/reports/tr451.pdf
http://www.ctre.iastate.edu/reports/curing2final.pdf

Key Findings

- Concrete property values vary considerably with depth. Regard-
less of curing method, properties of the near-surface layer of con-
crete (such as moisture content, sorptivity, degree of hydration,
and permeability) differ from those of the internal concrete.

- Adequate curing can provide concrete pavement with more uni-
form propertiesthroughout its depth. Application of acuring com-
pound significantly increases moisture content and degree of ce-
ment hydration and decreases sorptivity of the near-surface layer,
which reduces the differences in concrete properties between the
near-surface layer and internal concrete.

- For given concrete materialsand mix proportions, the optimal cur-
ing compound application time depends primarily upon weather
conditions.

- If asufficient amount of ahigh-efficiency-index curing compound
isuniformly applied, double-layer application is not necessary.

- Of the test methods applied in the lab study, the sorptivity test
proved to be the most sensitive for evaluating the subtle changes
in near-surface-layer concrete propertiesrel ated to microstructure
caused by different curing methods. Sorptivity measurements of
the near-surfacelayer of concrete demonstrate acloserelationship
with moisture content and degree of hydration. Because of the close
relationship, the sorptivity of concrete in the field might be esti-
mated from moi sture content and degree of cement hydration mea-
surements, but further research is needed for application of the
sorptivity test method for field concrete specimens.

- Inthefield, the electrical conductivity tests demonstrated the dif-
ferences among concrete pavements treated with different curing
methods.

- Rapid chloride permeability tests demonstrated the property dif-
ferences between layers of concrete. However, permeability,
strength, and maturity tests did not provide adequate eval uation of
the subtle changes in the near-surface layer of concrete provided
by different curing methods.

Implementation Benefits

Adequate curing helps ensure that concrete achieves and maintains
its designed properties by ensuring the uniformity of the concrete
layers. Curing can help control moisture and temperature conditions,
both of which promote cement hydration and concrete microstruc-
ture development. Curing can also help prevent or minimize random
cracking in concrete pavements during the first few days after con-
struction.

Implementation Readiness

Thisresearch has provided useful insight into the relationships
between curing methods and concrete properties and has estab-
lished abaseline for further development of testing procedures for
evaluating curing material s and techniques.
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From Problem to Solution

The PCC pavement industry faces a challenge: develop better designs and processes for building longer-lasting,
better-performing PCC pavements. Then move the best new designs and processes out of the laboratory and into

the hands of design engineers, materials suppliers, contractors, and construction managers.

The Center for Portland Cement Concrete Pavement Technology (PCC Center) is helping to meet that challenge.

Housed in the Center for Transportation Research and Education at lowa State University, the PCC Center focuses

research on critical needs of the PCC industry and delivers the best findings, methods, and processes to people

who will use them.

PCC Center News

Order training publications

Inexpensive reference sheets for workers and in-depth booklets for engineers are available for order from

the PCC Center. Learn more about the publications and then place an order.

http://www.pcccenter.iastate.edu/index.cfm (1 of 3)2/22/2005 9:42:18 AM


http://www.ctre.iastate.edu/
http://www.iastate.edu/
http://www.pcccenter.iastate.edu/publications/index.cfm
http://www.pcccenter.iastate.edu/publications/order.cfm

Center for Portland Cement Concrete Pavement Technology at |owa State University

Spring workshops

. FHWA Best Practices for PCC Pavements is the latest in this series of workshops. It will be held

March 22 at the Scheman Building, lowa State University, in Ames.
. PCC Pavement Design Seminar, April 6 at CTRE in Ames. Space is limited. More details soon.

Questions? Contact Denise Wagner, 515-294-5798.

Recently completed research

. Evaluating Properties of Blended Cements for Concrete Pavements

. Stringless Portland Cement Concrete Paving

. Developing an Effective Construction Training Program for Hispanic Supervisors and Craft Workers

Major ongoing projects

Long-term plan for PCC pavement

For details see the project website.

Material and construction optimization

The Federal Highway Administration, the lowa Department of Transportation, the PCC Center, 15 other
state departments of transportation, the American Concrete Paving Association, and state paving chapters
have joined forces to conduct a pooled-fund study of material and construction optimization for

prevention of premature pavement distress in PCC pavements.

For more details, see the project web site.

Last updated: February 16, 2005

Address: Center for Portland Cement Concrete Pavement Technology

ISU Research Park
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Center for Portland Cement Concrete Pavement Technology at lowa State University

2901 S. Loop Drive, Suite 3100

Ames, IA 50010-8632

Phone: 515-294-8103 ~ Fax: 515-294-0467

Email PCC Center: prochnow@iastate.edu

Email webmaster: mregenol@iastate.edu
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