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Policy & Planning
Gazing into the future of road financing
For policymakers, ensuring the adequacy of future funding for the transportation system is one of the most challenging aspects of transportation
planning. Barry Ryan and Thomas Stinson of the University of Minnesota’s Department of Applied Economics recently forecast potential
revenues from three statewide road taxes out to the year 2030 under different economic scenarios, with the goal of identifying policy trends,
strengths, and weaknesses as a baseline for understanding future road funding challenges.

Ryan and Stinson’s report looks at three scenarios, dubbed Trend, Optimistic, and Pessimistic. Inflation is a key factor in their analysis, affecting
the overall purchasing power of revenues derived from Minnesota’s major tax sources of road funding: the motor vehicles registration tax, the
motor vehicles sales tax, and the fuel excise tax. In addition to the effects of inflation, vehicle fleet size, and fuel consumption, the researchers
look at alternative fuel tax outcomes including reduced petroleum consumption and the adoption of alternative fuels.

Under the Trend scenario, which projects current trends into the future, the researchers predict that tax revenues will lose purchasing power
due to inflationary pressures but that cumulative revenues and costs will nearly balance out over the forecast period. The Optimistic scenario
predicts an increase in purchasing power, providing the opportunity for significant new spending without changing current laws; the Pessimistic
scenario, on the other hand, posits a tax revenue shortfall by 2012, forcing changes in finance laws to avoid significant deterioration in road
service.

Long-range planning, the report says, "is not just about predicting likely financial outcomes; it can help define policy goals and identify system
strengths and weaknesses." Ryan and Stinson’s work joins a body of other efforts to understand long-range policy trends for Minnesota,
including the Minnesota Department of Transportation’s 20-year state transportation plan and the Twin Cities Metropolitan Council’s Regional
Development Framework.

For decision makers, planners, and policy analysts, the new report offers a useful perspective on how transportation will be affected by long-
term trends in tax policy. Minnesota’s State Road Taxes in 2030: Will revenues keep pace with inflation? (Mn/DOT 2005-26) is available from
the Minnesota Department of Transportation Web site at www.research.dot.state.mn.us/detail.asp?productID=1991.

Intelligent Transportation Systems
Technology keeps the gang tight
Gangs roam the snowy highways each winter—plow gangs, that is. In order to clear snow from wide roads, groups of two, three, or more plows
often operate in close formation, forming a "plow gang." The operators try to keep their vehicles close together so that each plow throws snow
directly into the path of the next, and the final plow throws all the snow off the road. This difficult technique could get easier and safer thanks to
a new driver-assistive system developed by researchers at the University of Minnesota’s Intelligent Vehicles Laboratory.

Mechanical engineering research fellows Lee Alexander and Alec Gorjestani, and IV Lab director Craig Shankwitz, created the gang-plowing



assistance system as an extension of the technologies developed for the SAFEPLOW technology-enhanced snowplow. The SAFEPLOW pioneered
the use of high-accuracy GPS, vehicle-mounted radar, and other advanced navigation technologies for emergency vehicles operating in low-
visibility conditions.

The gang-plowing system helps plow drivers following a lead plow maintain a steady longitudinal distance and lateral offset from the vehicle
ahead of them. Each vehicle in the gang is equipped with a high accuracy GPS unit capable of determining the plow’s location within a few
centimeters. This location information is shared between vehicles using wireless networking. Once a driver has set the desired spacing for his or
her plow relative to the plow ahead, the plow’s onboard computer system monitors its position relative to vehicles ahead of it in the formation,
and adjusts the throttle, steering, and brakes as necessary. The plow still responds to driver controls, and is equipped with a manual "kill
switch" enabling the driver to shut off the system at any time.

Another important part of the gang-plowing system is a lateral sensor that detects vehicles moving alongside a plow—a component suggested
by plow operators. Despite the obvious risk, some drivers insist on trying to break through groups of snowplows at work; the large volume of
snow thrown up by the plow blades makes it difficult for plow operators to see these "rogue" vehicles. To address this problem, the IV Lab team
adapted the "virtual mirror" technology originally developed to help bus drivers operate on narrow road shoulders. The virtual mirror uses a lidar
(laser-based) side-scanning unit to detect vehicles, which are then tracked by the onboard computer and displayed as icons on a small
electronic panel display.

The research team evaluated the prototype gang-plowing system using both dynamic simulation models created during earlier SAFEPLOW
research and on Minnesota Trunk Highway 101 outside the Twin Cities. Unfortunately, says Shankwitz, unusually warm and dry weather during
two consecutive winters has limited the team’s ability to do extensive real-world testing under low-visibility conditions. Nonetheless, the system
has demonstrated readiness to take on actual gang-plowing operations. The researchers report that further development to support larger
gangs is feasible, given robust high-bandwidth communications equipment now coming to market.

DGPS-based Gang Plowing (Mn/DOT 2005-18) is available from the Minnesota Department of Transportation Web site at
www.research.dot.state.mn.us/detail.asp?productID=1983.

Transportation Infrastructure
Fabulous prefabrication for concrete bridges
Motorists on U.S. Highway 8 are not likely to notice anything unusual about a new bridge northeast of Forest Lake, Minnesota. But beneath their
tires, the unassuming concrete structure spanning the Center Lake Channel incorporates new techniques that could point the way to faster,
cheaper construction of concrete bridges.

The new bridge is also part of a research project, led by associate professor Carol Shield and professor Cathy French of the Civil Engineering
department, investigating the use of precast concrete decks and other elements in concrete bridge structures. Shield presented an overview of
the technology and the team’s research at a CTS faculty seminar in conjunction with a meeting of the CTS Transportation Infrastructure
Research Council.

As existing bridges reach the end of their design lifespans and require replacement, transportation agencies are on the lookout for ways to
maximize cost efficiency and minimize traffic disruptions, Shield said. At the same time, she continued, increased traffic demand and new safety
standards are spurring engineers to examine new construction techniques, such as prefabrication.

In April 2004, the Federal Highway Administration (FHWA) and the American Association of State Highway and Transportation Officials
(AASHTO) sponsored an information-gathering tour of Europe and Japan by federal, state, and local officials and representatives of the industry
and research communities.

As a result of this tour, the Minnesota Department of Transportation (Mn/DOT) became interested in a French system, known as "poutre-dalle"
("beam-slab") construction, in which precast and prestressed inverted-T beams are laid edge-to-edge and topped with a cast-in-place concrete
deck. The precast beams are tied together by transverse reinforcing hoops protruding out of the sides of the web, and the resulting composite
structure is both quick to construct and attractive. Mn/DOT engineers used the French system as a starting point to develop the superstructure
design that will be used in the Highway 8 bridge.

Advantages of this type of construction, Shield said, include eliminating the time spent constructing forms for the bridge deck, since the precast
beams themselves serve as forms for the cast-in-place concrete topping. In addition, casting bridge elements in a controlled environment makes
it easier to produce higher-quality elements. Time saved in construction translates to lower project costs and reduced traffic disturbance.

Despite its promising appearance, the new system cannot simply be dropped into Minnesota construction projects without testing and
evaluation, both in the laboratory and in the real world. To gain a better understanding of the new system’s strengths and weaknesses, Shield’s
research team is collaborating with Mn/DOT to install strain gages in the bridge structure as it is built. The team will also study a specimen
bridge section in the laboratory and conduct a finite element analysis of a computer model of the bridge system.

The new bridge will be a short three-span structure (span lengths of 22, 27, and 22 feet) with two lanes in each direction, crossing a narrow
channel that connects North and South Center Lakes, which were previously connected by a culvert. The bridge’s substructure will be of a type
frequently used in other bridge projects, founded on cast-in-place concrete piles; because many bridges now in service use this type of support,
Shield said, the research team will concentrate their efforts on the superstructure.

The joints between precast beams will be among those bridge features most closely scrutinized by the researchers. In other partially precast
systems, independent reactions of the adjacent beams have resulted in longitudinally reflective cracking. Transverse post-tensioning has been
used to combat this effect, but in this application bridge engineers felt that the expense of post-tensioning would cancel out many of the
economic benefits of the new system. Instead, it is hoped that the hooked reinforcements projecting from the sides of the precast beams will
provide a sufficiently rigid connection. Likewise, longitudinal post-tensioning of the beam flanges (which, due to limitations of the fabrication
system, do not contain prestressing strands) was ruled out. 

A research report on the project will be published by the Minnesota Department of Transportation.



Transportation & the Environment
Understanding tradeoffs in stormwater management systems
Faced with the task of managing stormwater runoff from new construction projects, designers have a variety of tools at their disposal: dry and
wet detention basins, constructed wetlands, and infiltration systems, to name a few. But determining which approach will give the most "bang
for the buck" in terms of water quality, given the particular characteristics of a site, remains a murky question—one that researchers John
Gulliver and Andrew J. Erickson of the University of Minnesota and Peter Weiss of Valparaiso University are helping to clear up with a new
report.

Using historical data, the researchers compared several different stormwater management procedures (SMPs) intended to address the
requirements of the Environmental Protection Agency’s National Pollution Discharge Elimination Systems (NPDES) Phase I and II programs. By
combining data on construction costs with annual operating and maintenance costs, the report authors estimated the total present cost of each
method (in 2005 dollars) as a function of water quality volume (WQV). Effectiveness in terms of WQV was determined by estimating total
amounts of total suspended solids (TSS) and phosphorus removed over a 20-year period.

Among their findings, the researchers note that constructed wetlands appear to be the least expensive SMPs to construct and maintain, if the
costs of land acquisition are ignored. However, due to the amount of acreage typically required by wetlands, the cost of acquiring land may
make constructed wetlands less cost effective in many situations than SMPs with smaller footprints. In addition, the authors point out that the
long-term effectiveness of constructed wetlands in removing phosphorus has been questioned by other researchers.

The authors describe their report as a preliminary tool to help decision makers compare different stormwater management procedures, but note
that a complete estimation of SMP cost and effectiveness would require a more elaborate and rigorous methodology. Nonetheless, the report
offers a useful synthesis of information to support planning decisions.

The Cost and Effectiveness of Stormwater Management Practices is available from the Minnesota Department of Transportation Web site at
www.research.dot.state.mn.us/detail.asp?productID=1988.

Transit & Alternative Modes

National Transit News
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. TRCP publications may be viewed at www4.trb.org/trb/onlinepubs.nsf/web/crp.

Recent TCRP publications include:

Track-Related Research, Volume 6: Direct-Fixation Track Design Specifications, Research, and Related Material (TCRP Report 71, vol. 6)

Maintenance Staffing Levels for Light Rail Transit (TCRP Synthesis 61)

Upcoming Events
Here are selected events related to transportation research. Visit the CTS Web site, www.cts.umn.edu/events, for more comprehensive event
information. You may also subscribe to e-mail event announcements using our subscription form.

November 3, 2005
CTS Fall Luncheon, "The High Cost of Free Parking." Radisson Hotel Metrodome, Minneapolis. See
www.cts.umn.edu/events/luncheon/2005/fall/index.html or contact Katie Kjeseth, 612-624-3708, conferences5@cce.umn.edu.

November 3, 2005
Research Day 2005, Mn/DOT District One Headquarters, Duluth. Contact Carol Wolosz, 218-726-7446, natsrl@d.umn.edu.

November 16-17, 2005 
Toward Zero Deaths Conference, St. Cloud. Call Shirley Mueffelman, 612-624-4754.

December 2, 2005
CTS Freight and Logistics Symposium, Minneapolis. Visit www.cts.umn.edu/events/logsymposium/index.html or contact Katie Kjeseth, 612-
624-3708, conferences5@cce.umn.edu.

February 16, 2006
Minnesota Pavement Conference, St. Paul. Contact Teresa Washington at 612-624-3745 or e-mail twashing@cce.umn.edu.

May 24-25, 2006 
17th Annual CTS Transportation Research Conference, RiverCentre, St. Paul.


