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NEED & OBJECTIVES
Ground granulated blast-furnace slag improves many properties of both plastic and hard-
ened concrete. Concrete containing slag generally exhibits excellent long-term strength 
and durability. However, some concerns exist about the scaling resistance of concrete 
containing slag. The objective of this project is to investigate the variables that impact the 
scaling resistance of concrete containing slag cement. Researchers will determine from 
the field study and construction/design records which mixtures and construction param-
eters produce scale-resistant concrete containing slag. The lab study will investigate how 
specific variables influence the deicer scaling resistance of concrete mixtures. The effec-
tiveness of ASTM C672 in predicting the deicer scaling behavior of field concrete will be 
evaluated.

FINDINGS TO DATE
Phase 1 of this research project indicated that scaling was occasionally observed on field ••
concrete pavements and bridge decks that contain slag cement.
Phase II will consist of a laboratory evaluation of binary and ternary mixtures with differ-••
ent cementitious materials contents and slag replacement percentages.

ANTICIPATED BENEFITS
This project will result in a better understanding of how specific variables influence the ••
deicer scaling resistance of concrete containing slag cement.
Alternative procedures will be recommended to improve the correlation between lab ••
and field performance of concrete containing slag cement.

SPONSORS
FHWA;
Pooled fund (TPF-5[100]): 
     Connecticut, Iowa, Kansas, New York, and 	
     Ohio;
Slag Cement Association

RESEARCH LEADS
Scott Schlorholtz, Iowa State University; 
Doug Hooton, University of Toronto

FUNDING
$450,000

STATUS
Phase I completed
Phase II in development

Deicer Scaling Resistance of Concrete Pavements & 
Bridge Decks Containing Slag Cement

NEED & OBJECTIVES
Curing of concrete is important for concrete pavement durability. The objectives of this 
research were to evaluate the effect of different curing materials and techniques on con-
crete pavement properties and to better understand the relationships between various 
concrete test measurements and concrete properties affected by curing.

FINDINGS & CONCLUSIONS
Concrete property values vary considerably with depth, regardless of curing method.••
The sorptivity test is effective for evaluating the subtle changes in near-surface layer ••
concrete properties related to microstructure development as these properties are 
impacted by different curing methods.

PRODUCTS & BENEFITS
Adequate curing can help ensure the uniformity of the concrete layers, control moisture 
and temperature conditions, and prevent or minimize random cracking in concrete pave-
ments during the first few days after construction.

SPONSOR
Iowa Highway Research Board (TR-451, TR-479)

RESEARCH LEADS
Jim Cable, Iowa State University;
Kejin Wang, Iowa State University

FUNDING
$167,000

STATUS
Completed (March 2003)

Improved Pavement Curing Materials & Techniques
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NEED & OBJECTIVES
Adding supplementary cementitious materials (SCMs), such as fly ash and other indus-
trial byproducts, to cements can improve concrete workability, durability, and long-term 
strength; however, a gap in knowledge about the variation in performance of concrete 
containing SCMs has limited its use. This research addressed the knowledge gap by evalu-
ating the behavior of concrete made with SCMs under a variety of conditions.

FINDINGS & CONCLUSIONS
Fly ash can function as a water-reducing agent in cement mixtures. As a result, ternary ••
cement concrete can achieve the same flowability as ordinary portland cement (OPC) 
concrete.
As SCM content increases, longer curing times or higher curing temperatures may be ••
needed. Covering slabs to trap heat, extending curing times, and/or using accelerators is 
recommended for SCM concrete paving in cold weather conditions.
SCM concrete can perform as well as or better than OPC concrete in hot weather. SCM ••
concrete generally has a lower risk of thermal cracking because the maximum heat of 
hydration in binary/ternary concrete decreases with the amount of SCM replacements.
The required time-temperature factor (TTF) value to open pavement to traffic should ••
be based on the strength-TTF correlation of the concrete materials and mix proportions 
under the field curing conditions.

PRODUCTS & BENEFITS
A more informed use of SCMs in concrete can lead to improved concrete workability, 
lower risk of thermal cracking, improved concrete durability and long-term strength, and 
reduced overall concrete cost.

SPONSORS
Iowa DOT; 
Iowa Concrete Paving Association

RESEARCH LEAD
Kejin Wang, Iowa State University

FUNDING
$54,000

STATUS
Completed (December 2003)

Properties of Blended Cements for Concrete Pavements

NEED & OBJECTIVES
Two-lift paving is being reconsidered as a construction technique for concrete pave-
ments due to changes in the availability of aggregates, advances in materials knowledge 
and construction equipment, and the increasing demands for pavement surfaces that 
meet specific noise, durability, and safety objectives. Cost, mix design, and construction 
concerns are inhibiting the use of two-lift paving. The objective of this research was to 
review the two-lift paving experience and assess the challenges that restrain the use of 
this technique.

FINDINGS & CONCLUSIONS
The construction costs for two-lift pavements are about double those of concrete pave-••
ments constructed using a standard one-lift technique.
If a contractor can use less expensive aggregate in the thick lower lift, the savings might ••
be enough to offset part or all of the additional costs of two-lift paving.
Some of the additional costs may also be reduced with advances in two-lift paving ••
equipment and techniques.

PRODUCTS & BENEFITS
As quality aggregate becomes scarce in some regions, two-lift paving will likely become ••
a more viable economic option. Two-lift paving will help some agencies around the 
country consume growing recycled asphalt stockpiles, which could reduce overall costs 
while benefiting the environment.
Two-lift paving has the potential to meet emerging surface characteristics needs by ••
providing a high-quality and durable surface. Wear resistance can be improved by using 
higher quality aggregate in the upper lift.

SPONSOR
FHWA

RESEARCH LEAD
Jim Cable, Iowa State University

FUNDING
$70,000

STATUS
Completed (September 2004)

Two-Lift Concrete Pavements to Meet Public Needs
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Pervious Concrete Mix Design for Wearing Course 
Applications, Phase 1
NEED & OBJECTIVES
Portland cement pervious concrete has great potential to reduce roadway noise, improve 
splash and spray, and improve friction as a surface wearing course. To date, two key issues 
that have impeded the use of pervious concrete in the U.S. are that strengths of pervious 
concrete have been lower than necessary for required applications and that freeze-thaw 
durability of pervious concrete has been suspect. The objective of this research is to con-
duct a comprehensive study focused on developing pervious concrete mix designs that 
have adequate strength and durability for wearing course pavements and have surface 
characteristics that reduce noise and enhance skid resistance, while providing adequate 
removal of water from the pavement surface and structure. 

ANTICIPATED BENEFITS
This project will provide missing information about suitability and long-term behavior of 
pervious concrete mixes for highway applications. This information will provide the first 
data of its kind in the United States—data that is essential to understand the potential 
use of pervious concrete in pavements for noise reduction, skid resistance, splash control, 
and environmental benefits. The research may result in a reduction in noise in concrete 
pavements, increased safety due to increased skid resistance and reduced spray, as well as 
environmental benefits. 

SPONSORS
FHWA;  
Ready Mix Concrete Research Foundation;
Iowa DOT;
Iowa Concrete Paving Association

IN-KIND PARTNER
MnROAD

RESEARCH LEAD
Paul Wiegand, National CP Tech Center

FUNDING 
$455,000

STATUS
In progress (completion estimated 2010)
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2711 South Loop Drive, Suite 4700
Ames, IA 50010-8664

515-294-5798
www.cptechcenter.org

The mission of the National CP Tech Center is to unite key transportation stakeholders around the central goal of 
advancing concrete pavement technology through research, tech transfer, and technology implementation.




