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OVERVIEW: CENTER FOR TRANSPORTATION
INFRASTRUCTURE AND SAFETY
Introduction
Throughout four years of operation as a National University Transportation Center (NUTC), the
Center for Transportation Infrastructure and Safety (CTIS) has become a Center of Excellence
on the theme areas of advanced materials, transition-state fuel vehicle infrastructure and nondestructive testing technologies.
CTIS has provided the faculty, staff and students at Missouri University of Science and
Technology (Missouri S&T) with the means for establishing key relationships with
transportation-oriented state and federal agencies and industry partners. With NUTC leverage,
the research and development (R&D) projects carried out at Missouri S&T have created the
critical mass and the track record necessary to establish a Center of Excellence.
In addition to contributing to successful and relevant R&D projects, with the development of
significant educational resources and by facilitating the transfer of advanced technology
developed within the Center’s theme areas, CTIS has impacted the quality of available education
for engineers and transportation professionals, equipping engineers with interdisciplinary skills
and experiences. As a result of CTIS activities, new academic programs for educating betterprepared engineers have been created at Missouri S&T and the University has become, and
continues to be, the provider of the Local Technical Assistance Program (LTAP) for the state of
Missouri.
Since its inception, CTIS has performed work in accordance with its strategic plan to accomplish
projected goals in the areas of education, research and technology transfer. CTIS has put forth
significant efforts to become highly visible and credible with the aim to recruit and retain quality
students, faculty and professionals and to make significant contributions to transportation-related
fields.

Future
The future activities of CTIS will continue to draw on the capabilities and campus expertise in
the areas of advanced materials, transition-state fuel vehicle infrastructure and non-destructive
testing. Partnerships with industry professionals and organizations will be continuously sought
out and developed.
In particular, CTIS aims to become the point of reference and preferred partner of industry
organizations that have not traditionally been involved with transportation-related applications
and activities. The intention is to improve the quality and lifespan of existing transportation
infrastructure using the broadest-based technology possible and to stimulate the economic
viability of U.S. corporations.
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Mission and Theme
Mission: The mission of the Center for Transportation Infrastructure and Safety (CTIS) at
Missouri S&T is to advance U.S. technology and expertise in the many disciplines comprising
transportation through the mechanisms of education, research and technology transfer at
university-based centers of excellence.
Theme: To address national needs in the areas of transportation infrastructure and safety,
focusing on the following topical areas:
•

•

•

Advanced materials including constructed facilities security, which will involve several
tasks:
o

The development, manufacture and application of modern construction materials

o

Installation processes and engineering design

o

Standardization and code approval of products and design protocols

Transition-state fuel vehicle infrastructure leading to a hydrogen economy, which will
require two critical tasks:
o

Development of safety codes, standards and regulations

o

Infrastructure development and deployment

Non-destructive evaluation (NDE) technologies and methods including monitoring
and evaluation of new and repaired structures and system components.

Advanced materials developed for use in transportation infrastructure offer superior mechanical
properties, long-term durability and design flexibility. R&D in advanced materials address the
growing needs for strengthening/rehabilitation of aging structures and for the design/construction
of new structures to more stringent requirements and for extended service life. These materials
apply to all modes of surface transportation.
Alternative fuel vehicles face the same implementation challenges as that of hydrogen vehicles.
Research, development, demonstration and deployment activities of alternative fuel (including
hydrogen) vehicles and supporting infrastructure across all modes of transportation address the
growing need for a successful transition to a hydrogen economy.
Recent advances in sensor technologies and NDE techniques offer new methods of nonintrusive, in-situ monitoring of the health, geometric, environmental and structural
characterization of civil structures and their supporting systems. NDE sensor technologies and
methods enable more accurate, sensitive, cost-effective, rapid and straightforward evaluations.
Integration of NDE technology to existing and future infrastructure systems will improve
network evaluation and enhance the safety of the transportation infrastructure.
The choice of the Center theme comes from an analysis of state and national needs/opportunities,
as well as the strengths/potential of Missouri S&T. We are walking the bridge that connects the
transportation infrastructure of the second millennium to that of the third millennium. Existing
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infrastructure was conceived to support vehicular traffic powered by fossil fuel and has dramatic
shortcomings in terms of durability and congestion. But the future will be an intelligent
infrastructure incorporating advances in information technology and supporting a new generation
of alternative fuels up to an ending point, which is conceivably hydrogen, with all the associated
challenges in terms of safety, deployment and market acceptance.
Missouri S&T determined that it is of critical importance to its own mission and future, as well
as the economical success of the state of Missouri, to focus on advanced materials in order to: a)
help with the upgrade and maintenance (including security hardening) of existent infrastructure;
and b) contribute to the development of new infrastructure. Similarly, NDE methods and
techniques are a core area of expertise at Missouri S&T and their development and deployment
continues to help with health monitoring of existing infrastructure and is becoming an integral
part of new infrastructure to ensure both acceptance and safety. Finally, the Center takes a
systematic approach to tackle the challenge of alternative fuels (including hydrogen) as the only
viable methodology for the safe deployment of a new form of transportation.
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MANAGEMENT STRUCTURE
This section presents an overview of the Center’s management structure and staff, those
individuals who actively contribute to the functioning of Center activities, as well as information
about the composition and purpose of the Research Advisory Board.

Center Staff
In addition to the Interim Director, the following individuals actively contribute to the
management/operation of the Center: one associate director, four office staff persons and three
laboratory staff persons. The Research Scholar position is currently open.
Name
Myers, J. J.

Title
Interim
Director
Associate
Director

325 Butler-Carlton Hall, Rolla MO 65409
573-341-6618/6215 jmyers@mst.edu
331 Toomey Hall, Rolla MO 65409
573-341-6073/4607 sheffld@mst.edu

Spitzmiller, G.

Admin.
Assistant

221 ERL, Rolla MO 65409
573-341-7170/6215 spitz@mst.edu

Administration and
accounting

Sherman, A.

Senior
Secretary

222 ERL, Rolla MO 65409
573-341-7884/6215 abigayle@mst.edu

Clerical support/
student appointments

Geisler, C.

Secretary

223 ERL, Rolla MO 65409
573-341-4497/6215 geislerc@mst.edu

Clerical support

Dafni, J.

Technical
Editor

220 ERL, Rolla MO 65409
573-341-7848/6215 dafnij@mst.edu

Publications/website

Open Position

Research
Scholar

218 ERL, Rolla MO 65409
573-341-6223/6215

Research
activities/mentoring

Cox, J.

Sr. Research
Specialist

G-8 ERL, Rolla MO 65409
573-341-6742/6215 coxjn@mst.edu

Laboratory and field
testing/coordination

Bullock, J.

Lab/Research
Technician

G-8 ERL, Rolla MO 65409
573-341-7895/6215 bullockjr@mst.edu

Laboratory testing/
equip. maintenance

Sheffield, J.

Address/Phone/Fax/E-mail
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Responsibilities
Center management
Research activities

OVERVIEW OF EDUCATION, RESEARCH, AND TECHNOLOGY
TRANSFER PROGRAMS
This section presents a summary and overview of all projects awarded during Year IV (20092010).

Research Projects
R261—Ground Penetrating Radar (GPR) for Pavement Evaluation
[Anderson, N., PI – Missouri S&T, new in this reporting period]
The objective of this project is to investigate the cost-effectiveness of new GPR technologies for
providing accurate pavement layer thickness data for use with the Falling Weight Deflectometer
(FWD) to provide pavement structural capacity and remaining service life for use in the
Pavement Management database; to determine specifications and requirements for acquiring a
GPR sub-system and data interpretation software; and to deliver a working GPR system that will
allow the Arkansas State Highway and Transportation Department (AHTD) to collect, analyze
and distribute pavement thickness information.
The deployment of a GPR system for network level pavement survey will provide AHTD
substantial capability in its effort to determine pavement layer thickness and fulfill needs for
statewide pavement management, the implementation of the Mechanistic and Empirical
Pavement Design Guide (MEPDG) and meet the Federal Highway Administration (FHWA)
Highway Performance Monitoring System (HPMS) requirement of pavement layer information.
The anticipated results are that FWD data and GPR generated pavement layer information will
become an essential component of pavement structural evaluation data sets that are part of this
new database engine.
R260—Alternative Energy Sources for MoDOT
[Grasman, S., PI – Missouri S&T, new in this reporting period]
The objective of this project is to investigate environmentally friendly alternative energy sources
that could be used by Missouri Department of Transportation (MoDOT) and to develop
applicable and sustainable strategies to implement those energy sources.
MoDOT has long been committed to engaging in environmentally friendly innovative
technologies and practices and therefore aims to develop applicable strategies to implement
alternative energy in various areas. Not only will these applications be environmentally friendly
but, in some cases, technically and economically superior to traditional strategies. Specifically,
the project will conduct a thorough investigation of potential alternative energy sources that
could be used by MoDOT, identify the various application areas in which the alternative energy
may be appropriate, develop detailed and applicable strategies that will instruct the
implementation of the selected energy sources based on appropriate technology feasibility
analysis, as well as address technological issues and risk mitigation, perform appropriate costeffectiveness and financial feasibility analysis as a function of electric utility rates and potential
rate increases, as well as analyze various financing mechanisms such as public-private
partnerships.
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R257—Evaluation of the Orientation of 90° and 180° Reinforcing Bar Hooks in Wide
Members
[Sneed, L., PI – Missouri S&T, new in this reporting period]
The objective of this project is to study the influence of tilt angle on the development of ACI
standard reinforcing bar hooks. Specific objectives include: evaluate 90° and 180° ACI standard
reinforcing bar hooks to determine the influence of hook tilt angle (from vertical) on the
development of the reinforcing bar; study the influence of confinement and transverse
reinforcement on the development of tilted, hooked reinforcing; and develop design
recommendations for limits of tilt of hooked reinforcing bars.
Longitudinal reinforcing steel in concrete flexural elements is often developed at the end of a
concrete member by a 90° or 180° standard hook that is usually oriented such that the hook is in
the vertical direction. In some instances, such as the case of a shallow member that is heavilyreinforced with reinforcing bars of large diameter, the standard hook height in plus concrete
cover above and below the bar may exceed the thickness of the concrete member. To address this
issue, sometimes it is suggested that the hook may be tilted from vertical to maintain the required
clear cover. Design recommendations developed as part of this study will provide clarification to
engineers and building code officials regarding limits of tilt of hooked reinforcing bars so that
the original intent of hooked bar development is met.
R256—Mapping of Previously Mined Ground for Infrastructure Citing Purposes
[Anderson, N., PI – Missouri S&T, new in this reporting period]
The objective of this project is to collect high-resolution reflection seismic data along multiple
traverses at the Knight Hawk Coal Company PEUG Site in an effort to determine if/where the
area has been previously mined. This information is required for infrastructure planning and
construction purposes because previously-mined ground is susceptible to gradual-to-catastrophic
subsidence which can cause structural damage to overlying infrastructure, including roadways
and utilities.
The reflection seismic data will be interpreted (using borehole control as an interpretational
constraint) with a view to determining if the seismic tool is useful for mapping shallow (~100 ft)
previously-mined ground (room and pillar mining). Missouri S&T researchers will also focus on
the degree of resolution provided by the seismic data. They are interested in determining whether
individual rooms and pillars can be resolved and if the magnitude of post-mining collapse can be
quantified. The collected data will be analyzed so that optimum data acquisition and processing
parameters can be determined for application to future scenarios with consideration to costeffectiveness.

Research Equipment Projects
RE254—Missouri S&T Hydrogen Transportation Test Bed Equipment & Construction
[Sheffield, J., PI – Missouri S&T, new in this reporting period]
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The objective of this project is focused on one of the Missouri S&T NUTC’s theme areas:
Transition-state fuel vehicle infrastructure leading to a hydrogen economy. Two identified tasks
associated with this theme are the following: 1) development of safety codes, standards and
regulations, and 2) infrastructure development and deployment. The overarching goals of this
research are to collect and evaluate the real-world performance and utility of hydrogen-powered
vehicles and to benchmark issues related to the safety, operation and maintenance of hydrogenpowered vehicles with other alternative fuel-powered vehicles.
NUTC funds, along with specific project matches, have allowed Missouri S&T to accomplish
Phase I of the “E3 Commons.” Tackling Phase II requires complementary capabilities for these
three areas of the Commons: EcoCAR Garage, Hydrogen Fueling Station and Renewable Energy
Transit Depot. Upgrading the Missouri S&T E3 Commons provides a unique transportation test
bed for both current and future university transportation research projects focused on the
transition-state fuel vehicle infrastructure leading to the vehicular use of hydrogen as a fuel in
both internal combustion engines and fuel cell plug-in hybrid electric vehicles at Missouri S&T.

Education and Technology Transfer Projects
ETT259—2010 Missouri Local Technical Assistance Program (LTAP) at Missouri S&T
[Pickerill, H., PI - Missouri S&T, new in this reporting period]
The objective of this project is to manage the Missouri LTAP program for the Missouri
Department of Transportation (MoDOT). The LTAP program was established by the Federal
Highway Administration (FHWA) in 1982 and operates in each state to provide community
leadership through advocacy and implementation of education and training.
The Missouri LTAP program will provide a resource center and technology transfer activities for
local officials, counties, parishes, townships, cities and towns throughout the state of Missouri in
the form of: workforce development services; resources to enhance safety and security; solutions
to environmental concerns, congestion, capacity and other issues; technical publications; and
training materials and videos.
ETT258—Women in Science & Engineering and Minority Engineering Scholarships: Year
4
[Elmore, C., PI - Missouri S&T, new in this reporting period]
The objective of this project is to make scholarships available to minority and women students
interested in engineering and science in order to significantly increase the number of minority
and female students recruited to Missouri S&T science and engineering programs. Recipients of
scholarships will also be exposed to career opportunities in transportation.
Women in Science and Engineering (WISE) scholarships are awarded to support female
Missouri S&T students studying science and engineering. Missouri S&T’s WISE program
provides a campus focal point for increasing the number of women in science, engineering, math
and technology fields through outreach, recruitment and retention efforts from middle school age
through undergraduate levels. WISE provides support programs such as mentoring, advising,
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professional/technical workshops and social activities, with the goal of providing a rich academic
and social experience for young women at Missouri S&T.
Minority Engineering and Science Program (MEP) scholarships provide critical financial support
for under-represented students majoring in engineering and science programs at Missouri S&T.
MEP scholarship students receive professional and academic support through the close-knit MEP
network of friends, mentors and Missouri S&T staff. MEP has a rich 30-year tradition of
sponsoring events, activities and organizations that ensure its students are prepared for personal
and professional success.
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DOT PRODUCTS
Because the Center’s theme areas focus around safety in transportation infrastructure as well as
new technologies in fuel and infrastructure monitoring, many of the awarded research projects
are tied to the U.S. and state Departments of Transportation, particularly Missouri Department of
Transportation (MoDOT).
Below are brief explanations of a few research projects meant to serve as examples of how work
and research at CTIS serves the transportation and infrastructure needs of our state and nation.
Missouri S&T Hydrogen Transportation Test Bed Equipment & Construction – RE254
The hydrogen transportation test bed serves as a focal point for CTIS, focusing on the
overarching goals of collecting and evaluating the real-world performance and utility of
hydrogen-powered vehicles and benchmarking issues related to the safety, operation and
maintenance of hydrogen-powered vehicles with other alternative fuel-powered vehicles. The
project objectives include the development of safety codes, standards and regulations alternative
fuel technologies and infrastructure development and deployment of those technologies.
2009 Summer Transportation Institute – ETT249
The purpose of the STI is to provide an educational experience for rising 11th and 12th grade
high school students, which explores all aspects of the transportation industry and its role in our
society. The STI is a 2-week intensive learning experience held during the summer targeted
primarily toward minorities, but not limited to them. The project objectives include allowing
secondary school students to participate in a series of academic and practical experiences
designed to motivate them toward professions in the transportation industry and to provide
secondary school students with mathematics, science and technological enrichment to enable
them to pursue a career in the transportation industry, thereby increasing the number of students
entering the transportation profession.
MTI/MoDOT Transportation Geotechnical Research Program - R247-R242
The Geotechnical Research Program will lead to substantial cost savings by avoiding excessive
conservatism in cases where it is not warranted and by avoiding excessive maintenance and
rehabilitation costs in cases where performance is unacceptable. The execution and completion
of this program will address many of MoDOT’s most pressing research needs while making
notable improvements to the state of the art and practice of geotechnical engineering at a national
and international level. The objective, as a whole, is to achieve significant and recurring cost
savings for Missouri Department of Transportation (MoDOT) by developing improved,
technically sound design specifications. The new specifications will be based on LRFD concepts
which produce consistent and appropriate performance/risk factors for the local conditions and
consequences involved.
MTI/MoDOT Structural Collaborative Research Program - R241-R233
The Structural Collaborative Research Program will effectively address Missouri Department of
Transportation’s (MoDOT) and the nation’s needs in developing better, faster and cheaper
solutions for transportation structures with superior long-term performance, innovative
construction technologies and effective maintenance and preservation strategies. For MoDOT,
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emphases will be placed on critical needs, reducing costs of inspection, maintenance and repair,
ensuring bridge safety and providing durable solutions.
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SUCCESS STORIES
This section lists a sampling of “success stories” for Year IV, including notable Center events;
NUTC News articles of interest; faculty and student awards; and media articles about the Center,
faculty or campus. Articles, awards and events with corresponding clips are available in the
Appendix.

Featured Articles in the NUTC News
•

“Summer Transportation Institute 2009.” Volume 4, Issue 4.

•

“Innovative Concrete Systems for Pedestrian Bridges.” Volume 4, Issue 4.

•

“Missouri S&T Hydrogen Transportation Test Bed Equipment and Development: Phase
II.” Volume 5, Issue 1.

•

“First Annual MOVITE/University Showcase.” Volume 5, Issue 2.

•

“WISE Programs at Missouri S&T.” Volume 5, Issue 3.

Awards
•

Kurt Bloch, a civil, architectural and environmental engineering Ph.D. student, was
named Missouri S&T’s 2009 UTC Outstanding Student of the Year.

•

Missouri S&T’s student Hydrogen Design Team took first place in the Hydrogen Student
Design Contest sponsored by the Hydrogen Education Foundation.

•

Cecilia Elmore, director of Missouri S&T’s Women’s Leadership Institute, was named
co-winner of the Missouri S&T Alumna of the Year Award.

•

Missouri S&T’s student chapter of the American Concrete Institute (ACI) placed first in
the American Concrete Institute Pervious Concrete Design Competition.

•

Dr. Reza Zoughi, professor of electrical and computer engineering, received a 2008-2009
Outstanding Teaching Award from Missouri S&T.

•

Mathew Thomas, a graduate student in engineering management and systems
engineering, was selected for a $1,000 Euro Cash Award for submitting the best paper in
hydrogen systems applications and was invited to present at the World Congress of
Young Scientists on Hydrogen Energy Systems in Torino, Italy.

•

Dr. Genda Chen, professor of civil, architectural and environmental engineering, won a
2009 Research Achievement Award and a $1,000 stipend.
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•

Dr. Fatih Dogan, professor of materials science and engineering, won a 2009 Research
Achievement Award and a $1,000 stipend.

•

Dr. Sanjay Madria, associate professor of computer science, won a 2009 Research
Achievement Award and a $1,000 stipend.

•

Dr. Harvest Collier, vice provost for undergraduate studies at Missouri University of
Science and Technology, was one of 10 educators in the United States selected for
Outstanding First-Year Student Advocates by National Resource Center for the FirstYear Experience and Students in Transition.

•

Dr. Richard Brow, Curator’s Professor of materials science and engineering, won the
Presidential Award for Research and Creativity.

•

Dr. Roger LaBoube, Distinguished Teaching Professor of civil engineering, received the
2010 Market Development Industry Award from the American Iron and Steel Institute.

•

Dr. Abdeldjelil “DJ” Belarbi, former Curator’s Teaching Professor of civil, architectural
and environmental engineering, received a Global Learning 2010 Outstanding Teaching
Commendation Award.

•

Dr. Ronaldo Luna, associate professor of civil, architectural and environmental
engineering, received a Global Learning 2010 Outstanding Teaching Commendation
Award.

•

Dr. John Myers, associate professor of civil and architectural engineering, was awarded
the 2010 American Concrete Institute (ACI) – Committee Member of the Year in 2009
Award from ACI-EAC.

•

Dr. John Myers, associate professor of civil and architectural engineering, was awarded
the 2010 Society of American Military Engineers (SAME) – Engineering Award.

•

Dr. John Myers, associate professor of civil and architectural engineering, was elected
2009 Tau Beta Pi (ΤΒΠ) Emanate Engineer Representing Missouri Beta Chapter.

Missouri S&T in the News
External Media Sources
•

“The rubber is hitting the road at Missouri S&T.” Rolla Daily News. July 21, 2009.

•

“At S&T, future engineers are embracing transformational changes.” Rolla Daily News.
September 4, 2009.
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•

“S&T’s house of the future to be on display in D.C.” Rolla Daily News. September 22,
2009.

•

“S&T researcher thinks "inside the box" to create self-contained wastewater system for
soldiers, small towns.” Rolla Daily News. September 25, 2009.

•

“S&T researchers to develop renewable energy technologies for military installations.”
Rolla Daily News. October 6, 2009.

•

“Engineers Without Borders to leave S&T on Feb. 24.” Rolla Daily News. February 26,
2010.

•

“Missouri S&T to receive $2.5 million in funding to be energy hub.” Rolla Daily News.
March 23, 2010.

•

“Bridge expert from S&T does post-earthquake reconnaissance in Chile.” Rolla Daily
News. April 19, 2010.

•

“S&T student plans to market hydrogen generator.” Rolla Daily News. April 20, 2010.

•

“Egyptian university signs agreement with S&T.” Rolla Daily News. May 11, 2010.

Internal Media Sources
•

“Luna invited to international conference in Egypt.” Missouri S&T Public Relations.
September 28, 2009.

•

“S&T team to unveil EcoCAR during GM Day in Rolla.” Missouri S&T Public
Relations. October 1, 2009.

•

“S&T researchers to develop renewable energy technologies for military installations.”
Missouri S&T Public Relations. October 6, 2009.

•

“NASA astronaut Sandra Magnus to speak at S&T.” Missouri S&T Public Relations.
October 13, 2009.

•

“Long carbon fibers could improve blast resistance of concrete structures, say S&T
researchers.” Missouri S&T Public Relations. October 19, 2009.

•

“Missouri S&T EWB chapter receives $100,000 gift.” Missouri S&T Public Relations.
January 22, 2010.

•

“Spring enrollment up more than 8 percent.” Missouri S&T Public Relations. February 9,
2010.
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•

“$1.25 million donation moves design center forward.” Missouri S&T Public Relations.
February 16, 2010.

•

“S&T reps to participate in energy forum Friday evening.” Missouri S&T Public
Relations. February 16, 2010.

•

“Robot provides 3-D images of dangerous locations.” Missouri S&T Public Relations.
February 19, 2010.

•

“S&T students to share research results with state lawmakers.” Missouri S&T Public
Relations. April 7, 2010.

•

“S&T receives $3.2 million for transportation center.” Missouri S&T Public Relations.
June 22, 2010.
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FUNDING SOURCES AND EXPENDITURES
This section provides information on Funding Sources and Expenditures for Years I-IV of the
NUTC grant. The following funding charts and tables show committed revenues; expenditure
categories; match funding sources; pending project allocations; and funding sources and
expenditures for both awarded and pending projects.
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