“I worked very hard to establish and fund the University Transportation
Center at Cleveland State University, and was pleased that CSU became
the first such center in Ohio. I am very proud of the fine work that is done to
keep workers in construction zones safe and the theme of this center, Work
Zone Safety, will help highway crews across the nation avoid injury or death.”
— Congressman Steve LaTourette

D I R E C T O R’S
rowth was the theme for the Transportation
on our Advisory Board. In January, Ohio
Center this last year. In nearly every area
Chancellor Eric Fingerhut came to the CSU
MESSAGE
– outreach, research, education and training
campus and asked specifically to visit facilities
– the Transportation Center has moved forward to
associated with the Transportation Center. The
improve highway construction safety. The Center staff
Chancellor saw the Driving Simulation Lab. We had the
recognizes much of this positive growth is due to external
opportunity to discuss our educational outreach efforts and
partners. In our three years of operation, we’ve been blessed
how these efforts align with Ohio’s higher education plans.
with a dedicated core of stakeholders, from Congressman Steven
The next month our Civil Engineering students participated
C. LaTourette, members of our Advisory Board, and colleagues here
in the annual OCA bid competition. Mark Grdina from the
and throughout the state of Ohio. We also established additional
Great Lakes Construction Company advises the CSU team and we
relationships by inviting new industry partners to serve on the
appreciate his help. Also at the end of our third year we added John
Advisory Board. Overall these relationships
Durkos from Road Systems Inc. to our
encompass regional industry, labor, local
Advisory Board. Biographical sketches
schools, and statewide STEM initiatives.
of each Advisory Board member will
In recognition of their support I wish to
be posted to the Center website. John
express my gratitude to those partners
and the entire Advisory Board have
who have made 2008-2009 a success.
my gratitude for their dedication to
Skilled engineers trained in basic
the Center.
elements of construction safety are
As organizations grow and mature
needed in significant numbers to address
personnel transitions take place. The
growing challenges with our highway
Center named Professor Nigamanth
infrastructure. This past year the
Sridhar an Associate Director for
American Society of Civil Engineers
Research at the beginning of the year
(ASCE) gave the nation’s infrastructure
and Professor Debbie Jackson an
an overall “D” grade. We grapple with
Associate Director for Outreach and
infrastructure challenges here in
Training at the end of the year. The
Cleveland and the surrounding region Center focuses on construction safety.
infrastructure elements relating to roads
A common thread is our efforts must
and bridges, railways, navigable waterimpact engineering design as well as
ways, and aviation. Across the nation
construction means and methods from
these modes are badly deteriorating or
a safety perspective. New technology
becoming functionally obsolete. This
and design approaches will be utilized by
threatens the economy as well as our
engineers who are currently in our K-12
Stephen F. Duffy PhD, PE, F.ASCE
quality of life. In Cleveland, the number
education system. If we are to improve
Director, Work Zone Safety Center
of structurally deficient or functionally
the state of design, the state of our
Professor & Chair,
obsolete bridges increases every year. The
engineering practice, then we must reach
Civil and Environmental Engineering
Ohio Department of Transportation is
out to these future students. Hence we
currently investing $4 million to repair
are building a feedback loop from research
the Cleveland inner belt bridge that has
to our outreach and training efforts.
“three dozen bowed and corroded steel (gusset) plates that help hold
Corporate friends of the CSU Transportation Center continue to be key,
together the Inner Belt Bridge” (Cleveland Plain Dealer, 5/28/2009).
as does our relationship with the Ohio Contractors Association (OCA)
This bridge connects Cleveland to the region’s highway system. The
and the American Traffic Safety Services Association (ATSSA).
deterioration of this key infrastructure component is indicative of our
Mark Potnick from the OCA, Joe Barney from Area Wide Protective
regional infrastructure needs.
and other safety training specialists co-taught a Construction
Let me highlight events chronologically that took place this
Safety course with me this past academic year. Project agreements
past year that impacted the operation of the CSU Transportation
are being negotiated and I am looking forward to reporting on
Center. In October 2008, students from the Civil Engineering
our progress with these projects next year.
program participated in the Ohio Contractors Association (OCA)
In closing, I wish to express my thanks to all who contribute to
Constructor For a Day program. Congressman Steven C. LaTourette
the success of the Center. Without their concern for the lives of
was the keynote speaker at the kickoff breakfast. In November,
the traveling public and construction workers in our highway work
the US DOT Office of Research and Innovative Technology
zones, the Center would struggle. With their continued support
Administration (RITA) conducted a site visit. We were commended
the Center will graduate better educated engineers, develop
on our single-minded focus on work zone safety. In addition, it was
products that impact highway construction safety, and implement
noted that we were one of two Centers with Labor representation
safer construction methods.
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RESEARCH
EFFORTS

esearch at the Center initially
focused on human factors associated
with work zone accidents, for example,
driver behavior contributing to serious injuries and
fatalities. More recent projects focus on the design
of work zones with the intent of making work zone
communications “smarter.” Data on the characteristics
of traffic passing through work zones is as important as data
previously gathered on motorist behavior. The careful aggregation
of data gives a more accurate picture of the hazards contributing to
unsafe conditions. In the future, the research personnel at the Center
will work with local industry to provide timely and clear work zone
information to drivers. This communication will lead to fewer
collisions, injuries and fatalities to workers and drivers.

Associate Director for Research, Dr.
Nigamanth Sridhar, spent the summer of
2008 working with Electrical Engineering students and Civil Engineering students on a sensor
array that collected data automatically in construction
work zones. Professor Sridhar and Area Wide Protective
(a member of the Center’s Advisory Board) deployed this
sensor array in a work zone focused on utility work – known
as “short-term” work. Short-term duration work zones present a
unique problem for monitoring traffic, as their short lifespan makes
usual data collection methods ineffectual. Little has been to capture
data in work zones that last only a few hours. In collaboration
with Area Wide Protective, the Center is developing cost-effective
equipment and technology to do just that. This work is focused on a
distributed network of autonomous sensors that measure traffic speed,
traffic density, and vehicle trajectories through short-term work zones.

Dr. Sridhar and his graduate students subsequently began working
on a proof-of-concept design for a sensor network solution specifically
focused on this short-term problem. The sensor devices used in
this network are designed to be “rapidly deployable” – they
can be installed in a short-term work zone in minutes
with no prior experience in installing sensor network
hardware. Once deployed, the network of sensor nodes
collects a variety of data about the traffic. This data is
wirelessly transmitted to a data center for archival and
further analysis. The analysis is being performed in
collaboration with Dr. Deborah McAvoy, an Assistant
Professor of Civil Engineering at Ohio University.
Dr. McAvoy has conducted significant research projects
associated with short-term duration work zones. The sensor
device design, as well as the software infrastructure for
collecting and aggregating the data, was presented at the
International Conference on Distributed
Computing in Sensor Systems (DCOSS
2009) in June 2009 [1].
A research project that began under the
guidance of former CSU Professor Nancy
Grugle was completed near the end of year
three with the help of Professor McAvoy.
UTC Director Dr. Stephen Duffy and Dr. McAvoy
co-authored a final report for the project entitled
“Demonstration of Innovative Techniques for Work
Zone Safety Data Analysis.”

The objectives of this research were to use a macroergonomic
approach to study the causes of work zone crashes, near crashes, and
incidents to determine the primary causal factors and to validate
a high-fidelity driving simulator (DriveSafety’s DS-600c) based
on the findings of the naturalistic data. Submitted to ODOT on
July 15, 2009 the report details collaborative efforts that utilized
“a macroergonomic (or sociotechnical systems) approach to
analyzing naturalistic work zone driving data and using this analysis
as the basis of human factors recommendations for work zone safety
improvements.” This report will be published to the Center’s website
after ODOT finishes its review process.
The collaboration between the Center and Dr. McAvoy from Ohio
University is ongoing. She has participated in submitting a number
of research proposals over the past year. The Center along with Dr.
McAvoy and the Ohio Contractors Association (OCA) prepared and
NCHRP proposal for Best Practices for Night Time Work Zones
proposal (McAvoy and Duffy). Without being funded, the team
finished second in the rating process for this prestigious program
administered by the Transportation Research Board (TRB). In
addition, Drs. McAvoy and Duffy submitted a proposal to the ODOT
OPREP program entitled “Improving Exit Ramp Visibility in Work
Zones” (not funded). Also Drs. Sridhar and McAvoy submitted
a proposal to the TRB entitled “A Distributed Instrument for
Monitoring Traffic in Short-Term Work Zones” which was not
funded. Finally, at the time the annual report was prepared Drs.
Sridhar, McAvoy, Zhao and Duffy have submitted a proposal to
the NSF MRI-R2 program entitled “Development of Distributed
Instrumentation for Measuring Traffic in Short-Term Work Zones.”
Awards under this program are pending.
To encourage research on work zone safety, the Center
has established Research Submission & Approval forms
and protocols for internally funded Center grants.
University faculty and industry personnel are
encouraged to participate. Research Proposal Cover Sheets
and Research Proposal Review Sheets are now available at the
Center’s website for this purpose.
[1] A Sensor Network System for Measuring Traffic in
Short-Term Construction Work Zones. Manohar Bathula,
Mehrdad Ramezanali, Ishu Pradhan, Nilesh Patel, Joe Gotschall,
Nigamanth Sridhar. Proceedings of the 5th IEEEInternational
Conference on Distributed Computing in Sensor Systems
(DCOSS ‘09). June 8--10, 2009. Marina Del Rey, CA, USA.

“Nothing is more important to us
than the safety of our members,”
says Anthony D. Liberatore, Jr.,
business manager of Laborers’
Local 860, whose member build
the roads and hi ways througout
Northeast Ohio. “That is why
the mission of the University
Transportation Center – to makework zones safer and to better
protect workers themselves – is
so critical and why we support it
so enthusiastically.”
– Anthony Libratore
Business Manager, Laborers’ 860
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Over the past year, the Center continued work with
K-12 schools, students, and teachers to increase
the interest in engineering, a field that offers
tremendous opportunities for employment. As CSU
President Ronald Berkman stated we have an
obligation to grow our own students.
Other strong relationships include
undergraduate and graduate students
and engineering professionals. These
partnerships include a new Associate Director
for Education and Training, a formal partnership
with the Ohio STEM Learning Network, the second

K-16
E D U C AT I O N
OUTREACH

“With the incredible Interstate
system we have in Ohio, the
CSU UTC provides an excellent
resource for highway work zone
safety, education and research
that the entire heavy highway
industry can benefit from.”
— George Palko PE
President/CEO The Great Lakes
Construction Company

annual Engineering Education Summer Conference,
a VEX Robotics competition, and middle school
students and teachers visiting the UTC. The best
of these relationships will be improved and
replicated in the future.
Relative to the Center’s strategic plan
and its commitment to “Implementing
Focused Outreach Programs” as
well as to “Increasing Recruitment
of Transportation Professionals,” Dr.
Debbie Jackson from the College of Education
and Human Services now serves as the Associate

Director for Education and Training. In regards to “Outreach”,
Dr. Jackson will work with Director Duffy and Dean Barb Hanniford,
the Director of Continuing Education at CSU, to create short courses
and seminars relevant to the Center’s mission. The Center is involved
with Dean Hanniford’s hosting of HazWOper seminars and OSHA
based seminars. The intent is to expand the number of relevant
professional development courses offered to local transportation
industry. Dr. Jackson will also work closely with Diane Burrowbridge,
P.E., the Center’s Education Coordinator, in reaching out to the K-16
educational pipeline. This outreach consists of teacher workshops
and conferences, grant applications, school presentations, field trips,
and other to-be-determined projects.

A

recently signed Memorandum of Understanding created
a partnership between the Center and the Metropolitan
Cleveland Consortium for STEM (MC2STEM).
MC2STEM is the Cleveland Hub of the Ohio Stem Learning
Network (OSLN). Through this partnership, the two organizations
commit to jointly support ventures raising the level of STEM
education delivered to regional students. The organizations intend
to pool their resources to increase the number of well-prepared
individuals entering the area’s universities and high tech workforce. The Center and the MC2STEM Hub agreed to advance
this effort by way of dollar for dollar funding match. The initial
agreement budgets $60,000 for the planning and implementation of
activities centered on curriculum design, professional development,
engagement, and knowledge-capture/transfer strategies. Center
Director Duffy and Sonya Pryor-Jones, Executive Director of
MC2STEM Hub, will coordinate efforts. One early success of this
new partnership saw Dr. Sridhar collaborate with a Science teacher at the Cleveland MC2STEM High School to adapt solar battery
chargers in order to power the sensor units used in his short-term
work zone research. Another success is the second annual
Engineering Education Summer Conference (EESC).
Over the past two summers, Ms. Burrowbridge, along with other
Center personnel, designed and hosted two unique Engineering
Education Summer Conferences for K-12 educators. The first
conference, held in June 2008, was developed with Joe Marencik,
a high school Physics teacher from the Shaker Heights City
School District, as part of the Garrett Morgan Technology and
Transportation Education Program (GAMTTEP) grant. It brought
23 educators from Northeast Ohio and Michigan together for
lessons on how to integrate engineering concepts into K-12
classrooms. Teachers in attendance ranged from grades 2-12. This
reach into the educational pipeline was important for impacting
next-generation transportation professionals. As part of the
GAMTTEP grant and workshop, Mr. Marencik presented his

Engineering Applications Course curriculum, built upon hands-on
pre-engineering lessons. Other activities of the three-day
conference included engineering workshops with faculty at
Cleveland State University and field trips to the Cleveland Clinic
and Great Lakes Science Center.
The GAMTTEP grant was highlighted in a conference paper
[1] this past spring. The paper, whose principal author was Joe
Marencik, was accepted by the Notheast American Society of
Engineering Educattion (ASEE) Conference. The conference was
held at the University of Bridgeport in April 2009. The paper
highlighted Joe Marencik’s efforts with the course he created at
Shaker Heights High School with GAMTTEP funding along with
his interactions with Center staff, especially with the summer
teachers’ conference and VEX robotics competition.
The second Engineering Education Summer Conference was held in
June. It was co-sponsored with the MC2STEM Cleveland Hub of
the OSLN and Shaker Heights City School District. It brought
together 34 regional educators and 5 teacher presenters from 14
school districts for more hands-on engineering activities, lectures,
instruction, and networking. This included pre-engineering breakout sessions for middle grade and high school educators at Shaker
Heights High School and the MC2STEM High School at General
Electric’s Nela Park facilities in East Cleveland. Activities at
Cleveland State University included faculty presentations on
using wireless sensors to monitor traffic in temporary work zones
and how to bring the excitement of iPod Touch to the classroom.
Other presentations involved the Cleveland Engineering
Society (CES), the Society of Women Engineers (SWE), the Fenn
Academy pre-engineering outreach program, and project stipends
designed to encourage innovative projects with start-up money.
Both conferences sought to increase student interest in Science,
Technology, Engineering, and Mathematics (STEM) – particularly
Engineering –through their teachers.

“His (Steve Duffy) leadership as
Department Chairperson and
Transportation Center Director
has dramaticaly impacted learning
opportunities in elementary and
secondary schools in our District.
He is a talented professional who
is “opening doors” for many
future scientists and engineers
throughout northeast Ohio.”
— Jim Paces DA
Executive Director of Curriculum
Shaker Heights City School District

“Every member of the Cleveland STEM
HUB plays a critical role in our efforts;
whether big or small, public or private,
CSU and the Transportation Center have
been extraordinarily responsive to our
needs. Their generosity and flexibility
have been an invaluable resource to us
this year and they embody the very best
characteristics of partnership.”
— Sonya Pryor-Jones
Metropolitan Cleveland Consortium for STEM
(MC2STEM) OSLN-Cleveland Hub

YOUNG
MINDS UNDER
CONSTRUCTION
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n February 2008, the Center sponsored a
regional VEX Robotics competition, where
student-design teams of future engineers
battled home-built robots. Twelve teams of students
from local and regional high schools squared off at the
match, an official qualifying event for the VEX Robotics
World Championship Tournament in Dallas. Participating
students represented Shaker Heights, Westlake, Cleveland
Central Catholic High School (Marion, OH), and Cranbrook,
MI. Short videos explaining the competition are available online:
www.vexrobotics.com.
The Center also sponsored a local teacher for a conference on
successful pre-engineering curriculum held in Texas. Tony Barbuto,
Physics teacher in the Kent City Schools, traveled to Southern
Methodist University to learn about the Infinity Project and how
educators prepare future engineers.
The Center also fostered ongoing meetings between students and
the transportation industry. One student-industry meeting occurred
when Woodbury Elementary 5th and 6th grade Science Olympiad
teams from Shaker Heights traveled to a construction site of
The Great Lakes Construction Company. There, they received
an engineering lesson from President and CEO George Palko
(founding member of the Center’s Advisory Board). Other field
trips brought middle school students from H. Barbara Booker
K-8 Academy in Cleveland and Monroe Alternative Middle School
in Columbus to the CSU campus and Transportation Center

labs. Soon to be first-generation college
students showed interest in becoming engineers
or transportation professionals following the trip.
In October, 77 current college students, from seven local
universities and community colleges, and two educators
participated with the Transportation Center in the 23rd
Annual Ohio Contractors Association (OCA) Constructor for
a Day program. This program facilitates Civil Engineering and
Civil Engineering Technology students working at heavy highway
construction sites. Recruiting and industry field experience are
also included.
The Center continues to support this program, and all other outreach
programs mentioned to increase the presence of transportation
engineering as a career as well as attract women and minorities.
There is a critical need to prepare students who can positively impact
heavy highway construction and transportation safety in the future.
[1] Integrating Engineering Education
in High School Curricula. Joseph
Marencik, Stephen F. Duffy, Diane
Burrowbridge, Nigamanth Sridhar,
2009 Northeast ASEE Conference,
“Engineering in the New Global
Economy,” Bridgeport, CT.

FINANCIAL
REPORT

T

he University Transportation Centers (UTC) program,
initiated in 1987 under the Surface Transportation and Uniform
Relocation Assistance Act. This legislation authorized
the establishment and operation of transportation centers in each
of the 10 federal transportation regions. The Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA) reauthorized the
UTCs for an additional six years and added four national centers and
six University Research Institutes (URI).

In 1998 the Transportation Equity Act for the 21st Century(TEA-21)
reauthorized the UTC Program for an additional six years and
increased the total number of Centers to 33. In addition to the ten
regional Centers, which were selected competitively, TEA-21 created
23 other Centers at institutions named in the Act. TEA-21 legislation
established education as one of the primary objectives of a University
Transportation Center and institutionalized the use of strategic
planning in university grant management.
The Safe, Accountable, Flexible, Efficient Transportation Equity Act,
enacted on August 10, 2005, authorized up to $76.7 million per year
from Federal FY2005-2009 funds for grants to establish and operate
up to 60 University Transportation Centers (UTCs) throughout the
United States. Twenty of these centers were competitively selected
during 2006, and forty centers are located at institutions named in
the legislation. The Transportation Center at CSU is funded by the
SAFETEA-LU legislation. Subsequent to enacting SAFETEA-LU
the US DOT approved the Center’s Strategic Plan in December of
2006.
Appropriation legislation has been enacted each government fiscal
year to provide funding for the Center. In year one $430,000 was
obligated, $408,300 in year two as well as $421,500 in year three.
The Center’s fiscal year coincides with the fiscal year of the State of
Ohio, i.e., July 1 to June 30. Financial information is reported here
based on the State’s fiscal calendar.
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“One measure of daily success for every
highway contractor is that the men and
women who start work on any given day
go home safely to their families at the
end of their work shift. The research and
practical applications being developed
at Cleveland State’s UTC is a critical
component in assuring the state-ofthe-art in work zone safety is being
advanced so that contractors continuously
meet that daily safety goal.”

Dr. Nigamanth Sridhar

Dr. Debbie Jackson

Associate Professor of Electrical
and Computer Engineering

Associate Director for Education
& Training

F

rom the beginning, The Center adopted a multi-disciplinary
approach to highway construction safety. In keeping with
this spirit, the Center named two new Associate Directors:
Dr. Nigamanth Sridhar, Associate Professor of Electrical and
Computer Engineering; and Dr. Debbie Jackson, Assistant Professor
of Teacher Education.
Dr. Sridhar is the Associate Director of Research for the Center.
He received his Ph.D. and M.S. degrees in Computer Science and
Engineering from Ohio State University, and a M.Sc. degree in
Information Systems from the Birla Institute of Technology and
Science (Pilani, India). Dr. Sridhar was recently awarded a $450,000
National Science Foundation (NSF) CAREER Grant. This is NSF’s
most prestigious award and is given in support of junior faculty who
exemplify the role of teacher-scholar through outstanding research,
excellent education and the integration of the two. Dr. Sridhar
maintains professional associations with the IEEE Computer Society,
and the Association for Computing Machinery. He has a strong
publication history with numerous refereed journal articles and a
significant number of conference presentations, and an ability to
interact well with industry and students.

grant proposals and strategic outreach programs. Dr. Jackson
provides a bridge between the engineering profession and the teaching
profession with the goal of improving understanding. Apart from
her efforts at the Center, she also works with faculty members and
part-time instructors in the Civil and Environmental Engineering
Department to improve their teaching skills. Dr. Jackson holds
a B.S. in Education from Bowling Green State University and
an Ed.D. from the University of Cincinnati. Prior to working
at the university, Dr. Jackson taught chemistry, physics, and
physical science. At CSU, Dr. Jackson teaches middle grade science
for pre-service teachers, graduate level science for in-service
teachers, and diversity in educational settings, and acts as a supervisor
for student teachers.
The Center has retained all members of its Advisory Board and added
one new member, John Durkos of Road Systems, Inc. Advisory
Board members are critical in developing better university-industrylabor collaborations. We are proud to be one of two University
Transportation Center in the nation with Labor represented on their
Advisory Board. The Advisory Board’s members are:
George Palko PE , Chair, Advisory Board

Dr. Sridhar’s primary areas of research lie at the intersection of
Software Engineering and Distributed Systems (networks). He
maintains a special emphasis on small embedded wireless sensor
networks. Currently, Dr. Sridhar also directs the Dependable Systems
and Networks Research Group at CSU. These researchers focus on
making the programming of sensor systems more accessible to
scientists and researchers outside the field of Computer Science.
Applications of these concepts include the work with Area Wide
Protective, which is reported on in a later section.

President/CEO: The Great Lakes Construction Company

At the Center, Dr. Debbie Jackson serves as the Associate Director
for Education & Training. Prior to taking this position Dr. Jackson
partnered with the Center and the Engineering College on several

Tom McGlynn, Sr., Director, Highway Safety Business Unit, 3M

Mark Potnick, Director, Labor Relations & Safety
Ohio Contractors Association

Bonnie Teeuwen PE , Deputy Director, ODOT District 12
Anthony Liberatore, Jr., Business Manager, Laborers Local 860
William Fink, President/CEO, Area Wide Protective
Bruce Owens, Vice President, Plastic Safety Systems
Tracy Scriba, Federal Highway Administration
John Durkos, Vice President of Technical Support & Marketing,
Road Systems, Inc.

“I can not emphasize enough how vital it is for the
Transportation Center at Cleveland State University
to continue its study of safety measures to protect
the motoring public and highway workers. Every year
far too many citizens are killed or injured as the State
repairs our roads and highways. I look forward to
the continuing presence of the CSU Transportation
Center and their efforts in making our highways safer
for construction workers and motorists in the State
of Ohio.”
— Senator Tom Patton
Ohio Senate 24th District
Chairman of the Senate Transportation Committee
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