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Innovative Concrete Pavement Joint Design, Materials, and Construction

National CP Tech Center Project Booklet

NEED & OBJECTIVES
Joints are always a concern in the construction and long-term performance of concrete 
pavements. Research has shown that some type of positive load transfer is needed across 
transverse joints. The same research has directed pavement designers to use round dowels 
spaced at regular intervals across the transverse joint to distribute the vehicle loads both 
longitudinally and transversely across the joint. The objectives of this project were to 
evaluate the performance of elliptical steel dowels as compared to round dowels and to 
evaluate the impact of joint spacing on the relative performance of elliptical and round 
dowels in the field.

FINDINGS & CONCLUSIONS
The medium and large elliptical steel dowels performed equal to or better than the ••
conventional steel dowels in terms of deflection, visual distress, and joint faulting. No 
conclusions could be reached on the relative performance in terms of joint openings.
The medium-sized elliptical steel dowels can be spaced up to 15 inches (381 mm), cen-••
ter to center, and perform as well as or better than conventional round bars.

PRODUCTS & BENEFITS
The results of this project indicate that changes can be made in the Iowa Department of 
Transportation specifications to allow for the use of elliptical shaped steel dowels as an 
alternative to the standard round steel bars currently in use.

Field Evaluation of Elliptical Steel Dowel Performance

SPONSORS
FHWA;
AHT;
Fred Carlson Co., Inc.

RESEARCH LEAD
Jim Cable, Iowa State University

FUNDING
$282,000

STATUS
Completed (May 2008)

NEED & OBJECTIVES
Admixtures are ingredients in the form of powder or liquid added to the concrete matrix 
during mixing. Very little documentation exists today on the effect of concrete admixtures 
on the behavior of roller-compacted concrete (RCC) mixes. The objective of this project is 
to develop an understanding of the effect of concrete admixtures on RCC mixtures, and 
to prepare recommendations for their appropriate use.  The project emphasis will be on 
retarders and water reducers and will not include the study of air-entraining agents.

ANTICIPATED BENEFITS
The results from this project will be utilized as guidelines for producers and contractors in 
the use of admixtures for RCC mixes.  A set of recommended guidelines will be developed 
for producers and contractors for the use of admixtures based on the detailed literature 
review and laboratory investigation results; the documents could be used by any agency 
working on RCC.

Effect of Admixtures on Roller-Compacted Concrete (RCC) 
Mixtures

SPONSORS
FHWA;
Portland Cement Association

RESEARCH LEAD
Halil Ceylan, Iowa State University

FUNDING
$125,000

STATUS
In progress (completion estimated 2010)
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High-Speed Concrete Pavement Rehabilitation and Construction

National CP Tech Center Project Booklet

Guide to Concrete Overlay Solutions
NEED & OBJECTIVES
The objective of this project was to develop the Guide to Concrete Overlay Solutions to help 
pavement owners and contractors understand, design, and build various types of concrete 
overlays. The guide was designed to emphasize that concrete overlays can serve as cost-
effective maintenance and rehabilitation solutions for almost any combination of existing 
pavement type and condition, desired service life, and anticipated traffic loading. 

PRODUCTS & BENEFITS
The first edition of the Guide to Concrete Overlay Solutions was published in January 2007. 
The 28-page guide provides detailed information on the six major types of concrete 
overlays, along with specifics on materials, typical sections, and important construction 
elements. 

The CP Tech Center printed and distributed 10,000 copies of the first edition of the guide. 
Copies were delivered to state and regional concrete paving chapters, state DOTs partici-
pating in the field application program, and other potential training venues. 

In September 2008, a second edition of the guide was published to address additional 
topics not included in the first edition and to clarify terminology. The National CP Tech 
Center distributed 7,500 copies of the second edition. 

SPONSOR
American Concrete Pavement Association

RESEARCH LEAD
Tom Cackler, National CP Tech Center

FUNDING
$79,000

STATUS
Completed (January 2007)

Concrete Overlay Field Application: Demonstration 
Projects
NEED & OBJECTIVES
The FHWA/CP Tech Center’s Field Application Program is a two- to three-year effort, begun 
in 2007, to apply concrete overlays in the field in 20 states and to develop a comprehen-
sive manual on concrete overlay solutions. The objective of this project is to support the 
Field Application Program by guiding six state departments of transportation (DOTs) 
through the concrete overlay design and construction process. These demonstration 
projects will draw from the Field Application Program’s multi-state research projects to 
teach, demonstrate, and document various concrete overlay applications. The Guide to 
Concrete Overlay Solutions, Second Edition will serve as the primary source document for 
these demonstrations. 

ANTICIPATED BENEFITS
The results of the demonstration projects will be used to develop improved design and 
construction guidelines for concrete overlays. These guidelines will allow government 
agencies to use concrete overlays with confidence and will help agencies meet traffic, 
construction time, and performance requirements during overlay construction. 

In addition, informal open houses will be held during each project to showcase important 
research activities, and the results of the demonstration projects will be presented in tech 
notes to provide the background and standards that designers can use to evaluate overlay 
projects.

SPONSOR
FHWA

RESEARCH LEAD
Paul Wiegand, National CP Tech Center

FUNDING
$425,000

STATUS
In progress (completion estimated December 
2010)
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High-Speed Concrete Pavement Rehabilitation and Construction

National CP Tech Center Project Booklet

Concrete Overlay Field Application: Research Projects
NEED & OBJECTIVES
The objective of this project is to increase awareness of and confidence in concrete overlay 
applications by demonstrating improved concrete overlay construction techniques on dif-
ferent types of concrete overlay projects. Techniques will include stringless paving, fabric 
stress relief layers, GPS control for grades, different traffic control strategies, and compari-
sons of strength versus opening time.
 
ANTICIPATED BENEFITS
Research will focus on four locations in Iowa, including two state routes and two county 
facilities. The research results will be compared to existing construction techniques and 
project design elements to identify changes that can be implemented to speed con-
struction of quality concrete overlays. The information from this research project will be 
included with the items learned from the six-state demonstration projects conducted for 
the FHWA/CP Tech Center’s Field Application Program and will be included in modifica-
tions to the design guide for concrete overlays.

SPONSORS
FHWA; 
Iowa DOT

RESEARCH LEAD
Paul Wiegand, National CP Tech Center

FUNDING
$500,000

STATUS
In progress (completion estimated May 2010)

Guide for Existing Concrete Overlay Design Methodology
NEED & OBJECTIVES
Guidance for concrete overlay thickness design has been published by several national 
agencies and state departments of transportation. Much of this guidance has been used 
for over 15 years to help agencies design and construct numerous pavement projects. 
However, these design methodologies have limitations, such as a tendency to generate 
conservative design approaches, relatively non–user–friendly design tools, and the signifi-
cant amounts of input needed to arrive at a reliable and reasonable pavement thickness. 
The result is often a design that does not fully use the advantages inherent to concrete 
overlays. The objective of this project is to develop straightforward guidance that will help 
pavement engineers use the design procedures commonly practiced today. 

ANTICIPATED BENEFITS
This project will result in a guide that outlines the existing concrete overlay design process, 
defines the key inputs, and provides numerous design examples and typical cross sections. 
Both existing and state-of-the art analytical design methods will be cited, many based on 
mechanistic principles, and the methods’ most sensitive variables will be identified. The 
guide will also describe the underlying design philosophies so that users may modify the 
inputs to suit their project-specific values while adhering to the overall process.  

SPONSOR
FHWA

RESEARCH LEAD
Tom Cackler, National CP Tech Center

FUNDING
$270,000

STATUS
In progress (completion estimated March 
2010)
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High-Speed Concrete Pavement Rehabilitation and Construction

National CP Tech Center Project Booklet

NEED & OBJECTIVES
Previous asphalt resurfacing efforts have extended the design lives of many aging con-
crete pavements. Now, engineers need concrete alternatives that provide longer life at a 
lower life-cycle cost. The goal of this research project was to investigate the stability and 
durability of thin unbonded concrete overlays over time. This project evaluated many 
independent design variables to gain information regarding the most cost-effective thin 
overlay designs for composite pavement.

FINDINGS & CONCLUSIONS
Overlay depths of 3.5 inches or greater can be built without the use of fiber inclusion. ••
Adding fibers to overlay depths of 4 inches or less will provide insurance against loss of 
materials in the event of an individual slab loss-of-support or multiple cracking. In over-
lays of 4.5 inches or less, structural fibers can provide an opportunity for larger slab sizes 
without subsequent loss of load transfer or increased cracking rates.
Minimal scarification of the base asphalt surface is shown to be the most efficient way ••
to control overlay quantities, ensure proper cross slope, and minimize overlay thickness 
design while placing additional concrete in the rutted areas of existing surface.
Maintenance personnel with normal materials and equipment can maintain the con-••
crete surface when isolated panels fail under this design system.

PRODUCTS & BENEFITS
Understanding the design variables of thin unbonded overlays can help engineers de-••
sign concrete pavement revitalization projects with optimum cost-effectiveness.

Composite Pavement Unbonded Overlays

SPONSORS
FHWA; 
Iowa Highway Research Board (TR-478)

RESEARCH LEAD
Jim Cable, Iowa State University

FUNDING
$270,000

STATUS
Completed (August 2006)

Crack Development in Ternary Mix Concrete Utilizing 
Various Saw Depths
NEED & OBJECTIVES
Early-entry sawing, which uses a lightweight machine to apply earlier and shallower cuts 
than conventional sawing, is believed to increase sawing productivity and reduce costs. 
However, some early-entry saw joints in Iowa have experienced delayed cracking, includ-
ing delays of weeks or months after sawing. An urgent concern is whether early-entry 
sawing could lead to late-age random cracking. This study was designed to investigate 
whether delayed random cracking may occur in pavements constructed using early-entry 
sawing. Because cracking is related to stress development in concrete, the specific objec-
tive was to examine the stress levels that develop at pavements’ early-entry sawing joints.

FINDINGS & CONCLUSIONS
Although most joints made using the early-entry sawing method cracked later than ••
the joints made with conventional sawing, all 30 joints examined in this study cracked 
within 25 days after paving. 
No random cracking was observed in the test section two months after construction.••
The average joint cracking time for early-entry sawing was 12.3 days. The average joint ••
cracking time for the joints made with the conventional sawing method was 2.2 days

PRODUCTS & BENEFITS
With the results of this study, agencies and the paving industry can identify potential ••
late-age random cracking problems in pavements constructed with early-entry sawing.
The results may also help the Iowa DOT and paving contractors modify early-entry saw-••
ing operations—for example, in terms of sawing depth and joint spacing for low-shrink-
age concrete mix pavements.

SPONSOR
Iowa Highway Research Board (TR-587)

RESEARCH LEAD
Kejin Wang, Iowa State University

FUNDING
$40,000

STATUS
Completed (February 2009)
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High-Speed Concrete Pavement Rehabilitation and Construction

National CP Tech Center Project Booklet

NEED & OBJECTIVES
The concrete paving industry and state DOTs seek an optimal balance between construc-
tion methods, materials, and costs to minimize delay time and improve the performance 
of patching materials. The objective of this project was to provide an evaluation of con-
crete pavement patching techniques related to patch thickness, strength development, 
and traffic opening in order to optimize concrete pavement patching practices.

FINDINGS & CONCLUSIONS
Increased patch depth enhances the concrete strength gain associated with the heat of ••
hydration and maturity testing.
Maturity testing effectively determines opening times to traffic vs. achieved flexural or ••
compressive concrete strength.
The Schmidt hammer can monitor strength gain over time in concrete pavement patches.••
Near-surface concrete strength development may benefit from the compression effect ••
of early traffic loading and from cement hydration. Before concrete starts to harden, 
proper compression from appropriate traffic loads may facilitate concrete early strength 
development by improving concrete density. However, if the load is too large or applied 
too early, it will damage the concrete.
An optimal time exists for pavements made with a given concrete mix to open to traffic. ••
Rebound test results indicate that the optimal opening time is five hours after place-
ment for the C4 mix patches and three hours for the M4 mix patches.

PRODUCTS & BENEFITS
Improvements to concrete pavement patching practices can be made based on the 
research results.

SPONSORS
Iowa DOT;
Iowa Concrete Paving Association

RESEARCH LEAD
Jim Cable, Iowa State University

STATUS
Completed (September 2005)

Concrete Pavement Patching Techniques vs. Performance 
& Traffic Delay

NEED & OBJECTIVES
State DOTs and local agencies are faced with aging highways and a need to extend pave-
ment life. Existing design procedures for concrete overlays primarily involve an existing 
asphaltic pavement with an underlying granular base or stabilized base. The objective of 
this project was to provide concrete overlay strategies for existing composite pavements 
that require another overlay due to poor performance of the existing surface.

FINDINGS & CONCLUSIONS
Thin concrete overlays and widening units provide a viable and economical alternative ••
for narrow highway pavements.
Thicker whitetopping overlays were found to improve pavement performance by lower-••
ing deflections and stress maximums that were induced in the composite pavement 
under static loading.
The width, rather than the depth, of the widening units has a significant effect on reduc-••
ing deflection.

PRODUCTS & BENEFITS
This work provides the engineer with a concrete overlay solution to composite pavements ••
and conventional asphaltic concrete pavements that are in need of surface rehabilitation.
A concrete overlay design procedure has been developed that provides for acceptable ••
performance for traffic volumes of up to 2,000 ADT and in excess of 10 years. 
The results of this study provide the engineer with a way to use existing deflection ••
technology coupled with materials testing and a combination of existing overlay design 
methods to determine the design thickness of the concrete overlay.

SPONSORS
FHWA; 
Iowa Highway Research Board (TR-511)

RESEARCH LEAD
Jim Cable, Iowa State University

FUNDING
$227,000

STATUS
Completed (September 2005)

Design & Construction Procedures for Concrete Overlay & 
Widening of Existing Pavements
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NEED & OBJECTIVES
Many Iowa cities retain brick street surfaces in downtown and residential areas as the base 
for modern driving surfaces. However, the original brick surfaces were not built to handle 
current traffic loads. In recent years, these surfaces have tended to shift and become 
uneven, creating safety problems. Asphalt overlays have been the typical rehabilitation 
technique in these situations. While this technique has proven successful in some cases, in 
other cases the combination of the movement of the brick and the flexibility of the asphalt 
accentuated the original problem. The objectives of this project were to demonstrate the 
ability to design and place an ultrathin (approximately 3 inches) concrete overlay on an 
existing base of asphalt and brick and to evaluate the short- and long-term performance 
of the concrete overlay in comparison to the performance of an asphalt overlay of similar 
depth.

FINDINGS & CONCLUSIONS
Ultrathin overlays can be successfully used as a rehabilitation technique for aging ••
brick-surfaced streets that are experiencing increased traffic loads from serving as truck 
routes and reduced performance due to the failure of previous flexible overlays.
Conventional mixes with the addition of polyfibers can be used to ensure the perfor-••
mance of the 3- to 4.5-inch-deep overlay sections.
The deflection data from the falling weight deflectometer (FWD) indicate good load ••
transfer in all test locations, slab sizes, and testing periods.

PRODUCTS & BENEFITS
Ultrathin concrete overlays can be placed quickly with minimal closure and traffic delay.••
In areas where asphalt overlays have failed in the past due to the overlay material’s flex-••
ibility, ultrathin concrete overlays are a better alternative.

SPONSOR
Iowa Highway Research Board (TR-466)

RESEARCH LEAD
Jim Cable, Iowa State University

FUNDING
$20,000

STATUS
Completed (June 2006)

Unbonded Ultrathin Whitetopping of Brick Streets

Track 8. Long-Life PavementsLong-Life Concrete Pavements

Improving the Foundation Layers for Concrete 
Pavements Track
NEED & OBJECTIVES
The objective of this research is to improve the construction methods, economic 
analysis and selection of materials, in situ testing and evaluation, and development of 
performance-related specifications for pavement foundation layers. All aspects of foun-
dation layers will be investigated, including thickness, material properties, permeability, 
modulus/stiffness, strength, volumetric stability, and durability. Field investigations will 
be conducted at various sites in multiple states. Evaluating pavement foundation design 
input parameters at each site will provide a link between what is actually constructed and 
what is assumed during design. 

ANTICIPATED BENEFITS
This study will result in conclusive findings that make pavement foundations more 
durable, uniform, constructible, and economical. The final report will be a compilation 
of what we currently know and all the new knowledge gained during the course of this 
study. It will include best construction practices to provide stable and uniform pavement 
foundations, outline QC/QA testing recommendations, provide design aids, and suggest 
improvements specifications. The results of this study will be included in the pooled fund 
study’s Manual of Professional Practice for Design, Construction, Testing and Evaluation of 
Concrete Pavement Foundations. 

SPONSORS
FHWA; 
Pooled fund (TPF-5[183]):
California, Iowa, Michigan, and Pennsylvania

RESEARCH LEAD
David White, Iowa State University

FUNDING
$1,700,000

STATUS
In progress
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Development of a Device for Analysis of Portland Cement 
Concrete and Composite Pavements, Phase I Feasibility 
Study

SPONSOR
FHWA pooled fund project

RESEARCH LEAD
Brent Phares, Institute for Transportation

FUNDING
$80,000

 STATUS
Completed (2009)

NEED & OBJECTIVES
Detecting portland cement concrete (PCC) and composite pavement distress is a difficult 
and cumbersome task with commercially available equipment. Using currently avail-
able technologies to obtain the needed measurements over a large network of highways 
is costly, slow, and creates hazardous conditions for both the traveling public and test 
technicians. The long-term goal of this effort is to develop a device that will detect and 
measure pavement distresses impacting the performance of PCC and composite pave-
ments while traveling at highway speeds. Phase I assessed the feasibility of developing 
such a device and establish the market need.

FINDINGS & CONCLUSIONS
It appears that it is theoretically possible to make the measurements needed to man-••
age a system-wide rigid pavement inventory. It should, however, be pointed out that 
the identified technologies would appear to be required to operate at the limits of their 
accuracy and precision. With the rapid advance of technological capabilities, this may 
optimistically become a non-issue.
The market needs study indicates that there is interest in the use of a system for making ••
system-wide PCC pavement measurements. The costs users might be willing to pay for 
such measurements appear to be in line with other similar types of measurements and 
what might be possible with such a device.

PRODUCTS & BENEFITS
State departments of transportation across the country would benefit from the devel-••
opment of this device.

Scan Team Implementation Plan (STIP) for Long-Life 
Concrete Pavements
NEED & OBJECTIVES
In May 2006, a team of 13 concrete pavement and materials specialists from the United 
States visited Canada and five countries in Europe to identify the design philosophies, 
materials requirements, construction practices, and maintenance strategies they use to 
construct and manage portland cement concrete pavements with long life expectencies. 
The objective of this project is for the CP Tech Center to provide implementation sup-
port to FHWA on the Scan Team Implementation Plan (STIP) recommendations. The task 
order currently underway is for technical and implementation support of two-lift paving 
technology.

FINDINGS TO DATE
A demonstration project and open house on two-lift concrete paving were held in ••
Saline County, Kansas, in the fall of 2008. The objective of the project was to verify that 
two-lift paving can be constructed economically using traditional equipment and pav-
ing methods and to evaluate several surface texturing methods for optimizing surface 
characteristics.
Research is underway to monitor the performance of the various test sections in Kansas.••

ANTICIPATED BENEFITS
As quality aggregate becomes scarce in some regions, two-lift paving will become a ••
more viable economic option. Two-lift construction can accommodate the use of differ-
ent qualities of aggregates to improve the economy of the mix.
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.

SPONSOR
FHWA

RESEARCH LEAD
Tom Cackler, National CP Tech Center

FUNDING
$275,000

STATUS
In progress 

Track 9. Data Collection        Concrete Pavement Accelerated and Long-Term Data Collection
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Concrete Pavement Performance

National CP Tech Center Project Booklet

NEED & OBJECTIVES
The objective of this research was to provide an initial evaluation of key factors contrib-
uting to concrete pavement deterioration and the typical attributes of good in-service 
pavements.

FINDINGS & CONCLUSIONS
Deterioration of concrete pavement is a continuous process that may start with one ••
specific type of distress and continue with the combination of additional distress types. 
Distress processes mutually promote each other.
In pavement degradation, water plays an important role. Poor drainage conditions are ••
generally associated with poor performance of pavement sections. A subbase with 
good drainability is necessary for adequate performance.
A major factor on most concrete pavement distress types is the traffic loading condition ••
of the pavement.
One of the most commonly observed pavement distresses in low- to mid-volume coun-••
ty roads is longitudinal cracking. This type of failure can result from concrete materials, 
mix design, and construction-related practices as well as from heavy agricultural loading 
and subgrade failure.
A well-compacted, engineered subgrade designed to meet the traffic loads in varying ••
environmental conditions is crucial for long-lasting performance.

PRODUCTS & BENEFITS
This research provides a better understanding of how pavement design, materials and mix 
design, construction, and traffic loading contribute to concrete pavement deterioration. 
This knowledge can be used to provide longer lasting concrete pavements.

SPONSOR
FHWA

RESEARCH LEAD
Jim Cable, Iowa State University

FUNDING
$11,000

STATUS
Completed (December 2004)

Attributes of Good In-Service Pavements

NEED & OBJECTIVES
Soil treated with self-cementing fly ash is often used to stabilize fine-grained subgrades 
but without a complete understanding of the short- and long-term behavior. The objec-
tives of this project were to understand the influence of non-uniform subgrade support 
on pavement performance and develop guidelines for using self-cementing fly ashes to 
stabilize soils.

FINDINGS & CONCLUSIONS
Non-uniform foundations reduce pavement performance; uniform subgrade reduces ••
critical pavement responses, such as deflections, and leads to improved pavement life.
Fly ash increases compacted dry density and reduces optimum moisture content. Soil ••
stabilized with fly ash exhibits increased freeze-thaw durability.
Unsoaked soil-fly ash mixtures exhibit higher strengths for higher compaction energies ••
at low moisture contents. Increasing compaction effort at high moisture contents shows 
little benefit for increasing compressive strength. In most instances, compaction delay 
has a negative influence on strength gain of soil-fly ash mixtures.

PRODUCTS & BENEFITS
Pavement life can be increased and pavement performance improved by using more ••
uniform subgrade/subbase support.
The benefits of using self-cementing fly ash for soil stabilization include environmental ••
incentives, because material used does not have to be wasted; cost savings, because fly 
ash is typically cheaper than cement and lime; and availability, because fly ash sources 
are distributed geographically across the state.
This project resulted in construction guidelines and specification recommendations for ••
using self-cementing fly ashes to stabilize soils.

SPONSORS
Iowa Highway Research Board (TR-461); 
FHWA

RESEARCH LEAD
David White, Iowa State University

FUNDING
$180,000

STATUS
Completed (April 2005)

Soil Stabilization of Non-Uniform Subgrade Soils
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National CP Tech Center Project Booklet

Concrete Preservation and Rehabilitation Workshop

SPONSOR
FHWA

RESEARCH LEAD
Tom Cackler, National CP Tech Center

FUNDING
$156,000

STATUS
Phase I completed
Phase II in progress

NEED & OBJECTIVES
The need for engineered preservation and rehabilitation strategies for maintaining the 
nation’s highway pavements has never been greater. In the face of shrinking budgets 
and increasing traffic levels, highway agencies are continually being asked to “do more 
with less” in the management of their pavement network. For portland cement concrete 
(PCC) pavements, there are a variety of preservation and rehabilitation strategies that are 
available to meet the demands of highway agencies. However, selecting the most cost-ef-
fective strategy continues to be a significant challenge to the transportation professional. 
The objective of this project is to develop a 1½-day workshop on PCC pavement preserva-
tion and rehabilitation with complementing reference documents, instructional materials, 
and handouts.   

ANTICIPATED BENEFITS
The material developed will be in modular form to allow future workshop facilitators 
to include modular sections if desired. Some sections of the workshop materials will be 
included as part of every workshop, such as the Introduction and Pavement Preservation 
Concepts. The overall learning objectives of the workshop are to provide participants with 
information on how to do the following:  
1.	 Evaluate the condition of existing concrete pavements
2.	 Select the appropriate category (preservation or rehabilitation) based on the 

evaluation
3.	 Select cost-effective and timely techniques within that category
4.	 Determine the materials and construction procedures of each technique that will 

provide the optimal combination of extended pavement service life and cost

Effective Training Program for the Hispanic Construction 
Workforce

SPONSOR
Iowa DOT

RESEARCH LEAD
Ed Jaselskis, Iowa State University

FUNDING
$368,000

STATUS
Completed (May 2006)

NEED & OBJECTIVES
Hispanic workers comprise nearly 20% of the U.S. construction industry’s workforce 
nationwide. The Bureau of Labor Statistics reports that while overall construction fatali-
ties have been dropping, the number of fatalities among Hispanics at construction sites is 
increasing. The objective of the project was to develop useful training courses and tools 
to address the safety and productivity issues associated with the increasing numbers of 
Hispanics in the construction workforce.

FINDINGS & CONCLUSIONS
More effective language and cultural training for Hispanic and American construction ••
workers can help facilitate communication on the jobsite and reduce the high fatality 
rate among Hispanic workers.
For training to be effective, the focus should be integration instruction (cultural aware-••
ness, safety standards, improved relationships, and language instruction) rather than 
simply language training.

PRODUCTS & BENEFITS
Effective training can help facilitate communication on the jobsite and reduce the high ••
fatality rate among Hispanic workers.
The integration training approach allows crews to “break the ice,” which is necessary in ••
crews where two or more cultures are represented. Integration between these groups 
helps minimize hazards and miscommunication and increase harmony and productivity 
on the jobsite.
The courses are designed to minimize interference with daily construction operations by ••
exploring innovative ways of delivering the developed course materials.
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Advanced Concrete Pavement Materials

National CP Tech Center Project Booklet

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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