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Announcements
University of Minnesota presenters at TRB Annual Meeting
The University of Minnesota will again be well represented at the Annual Meeting of the Transportation Research Board in Washington, D.C.
Engineering and public affairs researchers will present and discuss their recent research on a range of topics, including transportation planning,
congestion management, transportation project funding, construction techniques and materials, and transportation data analysis.

For more information, download a complete list of University of Minnesota and Mn/DOT presenters, or visit the TRB Annual Meeting Web site.

Saving us from ourselves: Human factors and the design of safer roads
Human factors expert Alison Smiley, the keynote speaker at the CTS Winter Luncheon on February 9, will explore the connection between
human factors and road safety using examples of human limitations, how these contribute to crashes, and how they can be considered explicitly
in road design policy and countermeasures, such as protected left turns.

Policy & Planning
Policy seminar examines economic impacts of upgrading roads

Civil engineering research fellow Michael Iacono explored multiple issues related to the economic impact of
upgrading roads in an October 2009 CTS seminar, available online as streaming video from the CTS Web site.
Iacono, along with David Levinson (Civil Engineering) and Zhirong (Jerry) Zhao and Adeel Lari (Humphrey
Institute of Public Affairs), recently completed the Value Capture for Transportation Finance Study for the Minnesota
Legislature. That study identified eight potential strategies to raise funding for transportation infrastructure
investments. When a large public facility is built—such as a new freeway interchange or transit station—the value of
surrounding private property can go up, sometimes substantially. The eight strategies capture a part of this value.

According to Iacono, traditional methods of economic analysis for highway improvement projects have focused
primarily on user benefits and have sought to quantify them through the estimation of reductions in travel delay or
user cost. However, urban economic theory suggests that many of these benefits are capitalized into local property

values, yielding a localized spillover effect. Accordingly, it should be possible to develop rough estimates of the value of the benefits from a
highway project by estimating the response of local land markets to the improvement.

Iacono’s presentation discussed the nature and magnitude of benefits accruing to nearby properties that arise from major highway construction
or reconstruction projects, more precisely those that add capacity to an existing highway. He illustrated this method with evidence from a recent
highway expansion project on U.S. Highway 52 in Rochester, Minnesota (the “ROC 52” project). The research was funded by Mn/DOT.



Freight traffic between the Twin
Cities and Chicago is a key
component of the regional
economy.

Xun Yu was among the
presenters during the
Fall 2009 seminar series.

“The Economic Impact of Upgrading Roads,” presented by Michael Iacono, is available for viewing on the CTS Web site. Information on the
Value Capture for Transportation Finance Study, including final research reports, is also available.

Intelligent Transportation Systems
Research analyzes freight traffic between Minneapolis-St. Paul and Chicago

The I-94/I-90 freeway corridor between the Minneapolis-St. Paul metropolitan area and Chicago is one of
the most important links for freight traffic in the Upper Midwest, and freight traffic on the route is steadily
increasing. To help the Minnesota Department of Transportation better understand freight movements
along this key corridor, Chen-Fu Liao of the Minnesota Traffic Observatory evaluated data from the
national Freight Performance Measure (FPM) system. Liao’s findings have been published in a research
report from the University of Minnesota’s Intelligent Transportation Systems Institute.

Since 2002, the Federal Highway Administration and the American Transportation Research Institute have
worked together to measure average travel rates on significant travel corridors. Using data from
automatic vehicle location (AVL) units and cellular/wireless communication systems installed on trucks,
the FPM system currently has the ability to derive average truck travel speed and travel time on all
national highways.

Liao’s research analyzed data on heavy trucks (mainly commercial Class 8 vehicles over 20,000 pounds).
Using statistical software, he processed data on truck trips along the corridor from May 2008 to April
2009, including truck speed, speed variation, truck volume variation, distribution of destinations, stop
location, and rest duration. Based on this data, Liao developed methods to measure the level of
congestion and travel-time reliability along the corridor.

Results from the FPM analysis could be applied to a number of freight planning issues, according to the report, including measuring truck travel-
time reliability and the impact of congestion on the cost of freight, determining where truck stops or parking facilities are needed, and
evaluating how traffic volume affects cars and trucks differently.

Using Archived Truck GPS Data for Freight Performance Analysis on I-94/I-90 from the Twin Cities to Chicago (CTS 09-27) is available from the
ITS Institute Web site.
Fall Advanced Transportation Technologies Seminar Series concludes

The fall 2009 Advanced Transportation Technologies Seminar Series concluded on December 3. Once again this
year, the series covered a wide range of ITS-related subjects, including sensors, driver performance, and traffic
management technologies.

The Advanced Transportation Technologies Seminar Series is offered during the fall academic semester each year
on the University of Minnesota’s Minneapolis East Bank campus. All seminars are free of charge and open to the
public as well as to students and faculty of the University.

Seminars are webcast live and archived on the ITS Institute Web site as streaming video. More information on the
seminar series is available on the series Web page.

On November 5, HumanFIRST research associate Ensar Becic discussed driving and talking in a presentation about
the impact of driving on conversation and the location of the person speaking.

On November 19, Xun Yu (mechanical and industrial engineering, University of Minnesota Duluth) discussed his
work developing a real-time, nonintrusive driver-drowsiness detection system that uses biosensors on the

automobile steering wheel to measure driver heartbeat signals. The system analyzes heart-rate variability (HRV), a physiological signal that has
established links to waking and sleepiness stages. The design of this drowsiness detection system minimizes annoyance to the driver, and the
use of a physiological signal ensures accuracy in the detection of drowsiness. Preliminary results of this research show a correlation between the
HRV signal and the stages of the driver’s drowsiness.

On December 3, Rajesh Rajamani (mechanical engineering) presented his recent work on novel battery-less, wireless traffic sensors. The
sensor consists of a thin, beam-like device embedded in the road pavement and a remote transceiver that receives wireless signals from the
embedded device. The embedded device is inexpensive, requires no wiring, and consumes zero energy. It operates by harvesting energy from
the vibrations induced by the passing of a vehicle over the sensor location. Rajamani discussed the design of the sensor, development of
associated control algorithms and electronics, and experimental results from vehicle tests.

Transit,  Bicyling, and Walking
TCRP research publications available online
The federal Transit Cooperative Research Program (TCRP), administered by the Transportation Research Board, provides practical transit
research to address technical and operational issues. TCRP emphasizes putting research results into the hands of organizations and individuals
that can use them to solve problems.

Recent TCRP publications include:

Improving Pedestrian and Motorist Safety Along Light Rail Alignments (TCRP Report 137)

Balancing Infrastructure Reinvestment with System Expansion (TCRP Research Results Digest 92)

Rural Transit Achievements: Assessing the Outcomes of Increased Funding for Rural Passenger Services Under SAFETEA-LU (TCRP
Research Results Digest 93)

Guidelines for Rail Base Inspection and Rail Condemnation Limits for Corrosion-Induced Material Loss (TCRP Web-Only Document 47)

Transportation Infrastructure



The new I-35W Mississippi River
Bridge contains an array of health
monitoring systems

Report offers guidance on selecting bridge health monitoring systems
When it comes to monitoring the health of bridges, engineers must choose the most accurate and cost-
effective option from a wide range of inspection and monitoring methods. The collapse of the I-35W
bridge over the Mississippi River in 2007 has brought increased attention to the challenges of bridge
health monitoring. To help engineers make informed decisions about bridge health monitoring,
researchers Andrew Gastineau and Tyler Johnson and professor Arturo Schultz have organized
information on numerous commercially available monitoring systems and summarized the relevant
characteristics of the systems in a research report. The research was funded by Mn/DOT.

The researchers gathered information using a questionnaire distributed to firms that produce bridge
health monitoring systems. Based on the survey responses, the research report presents overviews of 25
different systems, including general characteristics, advantages, and disadvantages. Techniques and
methods used in these systems include 3-D laser scanning, accelerometers, acoustic emissions,
automated laser scanning, chain dragging, concrete resistivity, digital image correlation, electrochemical
fatigue, electrical impedance (for corrosion), electrical resistance strain gauges, fatigue life indicators,
fiber optic sensors, global positioning, ground penetrating radar, impact echo, infrared thermography,
linear polarization resistance (for corrosion), string pots (linear potentiometer), linear differential variable

transducer, macrocell corrosion rate sensors, chloride content, scour devices, tilt and slope, ultrasonic C-scan, and vibrating wire strain gauges.

The researchers developed a set of evaluation criteria to help engineers determine what types of systems best meet their specific needs. The
criteria include the nature of monitoring required, the type of bridge and bridge components to be monitored, desired features of the monitoring
system, and the evaluation of the supplier.

Based on these criteria and the data gathered in the survey, the researchers also developed a Microsoft Excel application to help engineers
select appropriate monitoring systems. The application asks users a variety of questions about their bridge monitoring needs and produces a list
of companies and systems that might best meet those needs. It is also possible to customize the application by changing the importance of
different criteria, and to add new companies and systems to it.

Bridge Health Monitoring and Inspection Systems – A Survey of Methods (Mn/DOT 2009-29) is available from the CTS Web site.

Upcoming Events
January 10-14
Transportation Research Board 89th Annual Meeting, Washington, DC

February 3
9th Annual Road Salt Symposium, Crown Plaza Hotel, Brooklyn Center, MN

February 9
CTS Winter Luncheon, McNamara Alumni Center, East Bank Campus, Minneapolis

February 11
14th Annual Minnesota Pavement Conference, Continuing Education and Conference Center, Saint Paul

March 2
Transportation Career Expo, 4:30 - 7:15 p.m., Coffman Memorial Union, East Bank Campus

April 20-21
Spring Maintenance Expo, St. Cloud Civic Center, St Cloud MN

April 27-28
2010 CTS Annual Transportation Research Conference, St. Paul RiverCentre.


