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The U.S. Army will use techniques from an erosion
control handbook developed in Minnesota to help
rebuild roads in Afghanistan this spring. The Erosion
Control Handbook.for Local Roads was published last
year by the Minnesota Local Road Research Board's
Research Implementation Committee (LRRB-RIC), in
cooperation with the Federal Highway Administration
(FHWA), Mn/DOT, and Minnesota LTAP.

Officials from the U.S. Army Afghanistan-area
office in Kabul read an article published in the FHWA
Transporter about the handbook, says Jon Schans,
affiliates program coordinator with the FHWA Office
of Professional Development. "Kudos to Minnesota
LTAP and everyone involved in developing [the]
manual," Schans says.

The RIC technical advisory panel that guided the
project included representatives from Mn/DOT (Leo
Iolm, Jim Klessig) and several Minnesota counties
(Dan Sauve, Clearwater Larry Berkland, Steele;
Dave Heyer, Mahnomen; Joel Ulring, St. Louis). In addition, the
following organizations were represented on a national advisory
board: Pennsylvania Transportation Institute, U.S. Environmental
Protection Agency, National Association of County Engineers,
USDIA Forest Service, Delaware T2 Center, Bureau of Indian
Affairs, FHWA, American Public Works Association, and National
Association of Counties. The handbook was written by Ann John-
son, PE., chair of the CTS Education/Outreach Council.

The 120-page, full-color handbook serves as a resource for local
transportation agencies by providing guidelines and methods for
effective control of erosion on low-volume roads. The handbook
illustrates the methods with case studies, outlines best management
practices, and offers guidance on cooperating with local watershed
districts and other agencies.

The Erosion Control landbook for Local Roads (Mn/DOT
report 2003-08) is available on the Minnesota LTAP Web site at
'\A"vi .mnlrtlil d iiA.in n 0 .Ca o }.>;:;:. nP

New technologies featured at
annual pavement conference
While it may never make it to your oped at the University of Minnesota
local arcade, a new video tool lets was used to estimate the pavement
you "drive" a pavement roller and temperatures.) The video is a useful
get a feel for asphalt construction tool for training and for understand-
operations. Joe Mahoney, civil ing conditions and difficulties in
engineering professor at the Univer- the field, he said. A beta version is
sity of Washington, available at
presented this and
other multimedia The PMS tool
pavement tools at is a Web-based,
the Eighth Annual user-customiz-
Minnesota Pave- able system that
ment Conference can give users
on February 19 in a broad view of
St. Paul. pavement condi-

CTS hosted tions statewide
the event, which or narrow into a
was sponsored by Mn/DOT, Min- more detailed view. "You can drive
nesota LTAP, and a number of other every piece of road digitally," he
organizations, and facilitated by the said. A beta version is at
University's College of Continuing , 1 -.
Education. Jim Grothaus (CTS/ The PMS tool can tell users if
Minnesota LTAP) and Gene Skok there is a problem, but not why.
(retired, Civil Engineering) joined The HMA View using pavement
Lori Graven and Teresa Washington design, mix design, and perfor-
(College of Continuing Education) mance data- fills the gap, he said.
on the conference planning corn- With the tool, a user could look at
mittee. how well Superpave and other mix

In the opening plenary session, designs perform under different
Mahoney described a variety of conditions, for example.
computer-based tools that could And last, a Virtual Superpave
be used for pavement management lab will be marketed on a CD-ROM
systems (PMS), asphalt quality by the National Asphalt Paving
assurance, self-directed learning, Association. Under development
and more. by the University of Washington

Xpactor, Mahoney's computer- and the National Center for Asphalt
animated video game, lets users set Technology, the lab is due for com-
weather conditions, mat thickness, pletion in December 2004.
and the number of passes over the Turn to pages 4 5 for more con-
hot-mix asphalt. (Software devel- ference highlights.

Associations present annual awards
Minnesota Public Works Association
The Minnesota County Engineers Associa-
tion (MCEA) presented David A. Olsonawski,
Ilubbard County Engineer and public works
coordinator, the 2003 County Engineer of the
Year award at its 59th Annual Conference held
January 20, 2004.

A graduate of North Dakota State Uni-
versity and a licensed professional engineer,
Olsonawski was appointed to his current posi-
tion in 1991. Iis experience includes nine
years as the Kittson County Engineer, and six
and a half years with the consultant firm Wids-
eth Smith Nolting & Associates in Crookston,
Minnesota.

Olsonawski has been active on many
regional and state transportation commnittees.
lie has served on the District II MCEA Board
of Directors and as a member and secretary of

Minnesota I ocal Technical Assistance Progran
(center for Iransportation Studies
I niversity of Minnesota

200 Transportation and Safety Building
511 Washington Avenuc S.E.
Minneapolis, MN 55455-0375

the county screening board
as well as several associa-
tion committees. He is a
member of the Northwest
Minnesota Area Transpor-
tation Partnership federal
funding committee and
serves on the Ileadwaters

. Regional Development
Commission's transporta-
tion advisory committee.

lie has also received several merit awards for
construction excellence on paving projects
while serving Hubbard County.

The MCEA 2003 County Highway Proj-
ect of the Year Award went to l)oug Fischer
and Anoka County for their County State Aid
lHighway 52 project, also known as Radisson

Awards continued on page 3
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Red-light cameras and you?
In a rush? Tempted to beat the light, even when you
know it will turn red before you enter the intersection?
You may be forced to think again once you receive your
first traffic ticket in the mail days later.

Red-light cameras: innovative solution to the high
number of red-light-running (RLR) crashes, injuries, and
deaths in the United States, or invasion of privacy? As
more states begin adopting automated RLR programs,
debate is growing over this new form of traffic enforce-
ment. Critics' major concern is that red-light cameras
violate legal rights, including due process and equal
protection, the right to present a defense, and the right to
privacy.

Red-light cameras are posted in public places, where
we cannot reasonably expect our actions to be private,
but some systems take pictures of not only license plates,
but also of the driver's face. Could this be considered a
violation of privacy? Some privacy advocates caution
that these systems could be the foundation for a surveil-
lance society. Former U.S. Rep. Bob Barr declared in
2001, "At traffic intersections in cities large and small,
Americans are being watched, their movements recorded,
their persons and surroundings photographed, and their
actions documented by the government." In addition,
some private companies, such as Lockheed Martin, help
police run the systems. Critics say that private companies
should not have access to this personal information.

And what about a citizen's right to due process? In
North Carolina, tickets from automated camera systems
cannot be appealed in court, though this is not true in all
states. As a Greensboro, N.C. lawyer stated, "There is
the presumption that the owner of the vehicle is guilty
if his or her car is photographed by a red-light camera.
A financial penalty is imposed based on an absolute
presumption of guilt without any judicial review." Also,
most states using RLR programs fine the owner of the
vehicle, regardless of whether or not he/she was the per-
son driving the car at the time of the violation. A Min-
nesota woman voiced her concern to the Star Tribune:
"If I loaned my car to one of my teenagers, I would be
responsible."

Former House Majority Leader Dick Armey has
been a longtime critic of red-light cameras because of
the potential for misuse. In 2001, Armey said that city
officials in San Diego were using red-light cameras to
generate revenue from fines rather than to focus on safer
intersections. He asserted that cameras were installed
at high-volume intersections where yellow lights were
shorter than usual, which would create more tickets. This
problem is worsened by the fact that contractors are usu-
ally paid per ticket issued rather than a flat rate or for
actual reductions in accidents.

So will we be seeing a similar program in Minnesota
in the near future? Not at the moment. Legislation that
would allow this technology to be used in Minnesota was
introduced to the Minnesota Senate in 2001, but the bill

was not successful. The failure to pass such bills in Min-

nesota so far is probably tied to public opinion. In other
areas of the country, support for red-light cameras has
ranged from 70 to 80 percent. But in Minnesota, accord-
ing to a Star Tribune poll, public opinion is divided. A
2001 poll revealed that 51 percent of adult Minnesotans
oppose the cameras, 45 percent favor them, and only 4
percent have no opinion. However, use of red-light cam-
eras continues to spread throughout the country and it's

Sources:
Eno Transportation Foundation, Inc. "Assessment of Red

Light Running Cameras in Fairfax County." Transportation
Quarterly 57.3 (2003): 33-46

Insurance Institute for Highway Safety, Highway Loss
Data Institute. "Q&A: Red Light Running" June 2003.
Accessed 6 January 2004.

William Matthews. "Battle lines form over red-light cam-
eras." Federal Computer Week. 3 September 2001. Accessed
6 January 2004.

likely that additional attempts to bring them to Minne-
sota could occur in the future.

Still, supporters stress the benefits of red-light
cameras. They've been shown to reduce red-light
violations and related crashes. Studies in Oxnard,
California and Fairfax, Virginia have shown a reduc-
tion in traffic light violations of about 40 percent after
introducing red-light cameras. Also, these cameras are
set to photograph only vehicles that enter an intersec-
tion after the light has turned red, so drivers who do
not violate the law have nothing to fear. An additional
benefit is that red-light cameras increase the safety
of law-enforcement officers, who traditionally would

Rumble strips have been widely used along the sides
of highways to help prevent drivers from drifting off
the road. A new study from the Insurance Institute for
Highway Safety finds that installing the same strips
along the centerlines of undivided, rural two-lane roads
can reduce head-on and
opposing-direction sideswipes
by about 20 percent.

A disproportionate num-
ber of fatal crashes occur on
rural roads, and most such
crashes occur on two-lane
roads. A major problem on
these roads involves vehicles
crossing the centerlines and
striking opposing traffic.
Crashes like these account for
about 20 percent of all fatal
crashes on rural two-lane roads. Approximately 4,500
deaths occur annually in such collisions.

For the new study, researchers examined crash data
for more than 200 miles of two-lane roads in seven
states where experimental rumble strips were installed
along the centerlines. The strips, like those used for
years along roadway shoulders, consist of either raised
or grooved patterns installed perpendicular to the direc-
tion of travel. The strips produce audible and tactile
warnings when drivers stray from travel lanes.

Crashes at sites treated with centerline rumble strips
were reduced by an estimated 14 percent overall, the
researchers found. Injury crashes were reduced by about
15 percent. Head-on and opposing direction sideswipe
crashes, the main targets of this preventive measure,
decreased by an estimated 21 percent, and injury crash-
es of the same type decreased by about 25 percent.

William Matthews. "Caution raised on red-light cameras."
Federal Computer Week. 26 June 2001. Accessed 6 January
2004.

Solveign Singleton. "Safer Streets Possible Without Red-
Light Cameras." 28 May 2002. Goldwater Institute. Accessed
6 January 2004.

Robert Whereatt. "Minnesota Poll: Respondents divided
on 'photo-cop' proposal." Star Tribune. 23 April 2001.
Accessed 7 November 2003.

have to follow a violator through a red light in order to
write a citation.

In order to maximize these benefits, there is a need
to find a balance between differing viewpoints. In
general, the use of red-light cameras will continue to
be upheld as long as (1) they are posted openly with
warning signs, (2) constitutional rights are protected
by allowing for judicial review, and (3) steps are taken
to guard against misuse (i.e., the organizations respon-
sible for placing cameras and setting cycle times
should not have financial interest in generating more
tickets).

-Kari Seppanen

"Until now there have been only limited studies of
the use of rumble strips on centerlines," says Richard
Retting, Institute senior transportation engineer and an
author of the new study. "State officials have attempted
to evaluate their effects. A number of small before-

and-after comparisons have
shown reductions in crash
rates, but this new study
is the first large-scale sci-
entific investigation of the
effects of centerline rumble
strips. The results should
encourage highway depart-
ments to use this approach
more widely on rural two-
lane roads."

rtesy of AAA Foundation for Traffic Safety Researchers analyZed
crash data for periods before

and after the installation of centerline rumble strips in
California, Colorado, Delaware, Maryland, Minnesota,
Oregon, and Washington. In addition to collecting data
along 210 miles of treated sites in these states, the
researchers included several hundred miles of compari-
son sites that hadn't been treated to control for overall

crash trends.
Rumble strips represent a relatively low-cost but

highly effective way of reducing crashes caused by
vehicles crossing centerlines, Retting concludes.

For a copy of C'rash Reduction Following Instal-
lation o/'Centerline Rumble Strips on Rural Two-lane
Roads, by B.N. Persaud et al., e-mail

Reprinted fom Status Report, Vol. 39, No. 2, 2004,
Insurance Institute for Highway Safety.
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Rumble strips down centerlines of two-lane roads
reduce head-on and sideswipe crashes



OPERA goes a little bit
country
The Minnesota Local Road Research Board (LRRB) has estab-
lished a new program to promote and funimd applied research.
The Local Operational Research Assistance (OPERA) Program
assists in developing innovations relating to methods, materials,
and equipment used in the construction and maintenance opera-
tions of local government transportation organizations.

The Local OPERA Program encourages maintenance
employees to get involved in research by promoting operational
or "hands-on" research. The main goal of OPERA is to create
a safer, easier, and more efficient environment for the mainte-
nance operations worker and to provide a safe, efficient, and

environmentally sound transportation network.
OPERA finds projects up to $10,000. Selections are made

by an LRRB-appointed committee monthly or as projects are
submitted.

Minnesota LTAP is conducting OPERA for the LRRB. To

apply for OPERA funding or to obtain a brochure with more

information, please contact Jim (irothaus of Minnesota LTAP at

612-625-6381 or , or check the ITAP Web site
at

Do rumble strips really affect the way we stop?
At the University of Minnesota, researcher Kathleen
Slarder is currently leading her second in a set of
three LRRB-funded studies exploring the effects of
rumble strips at rural intersections. A few years ago,
Ilarder's team completed the initial study of the set.
The objective of this study was to find the effects
of in-lane rumble strips on the stopping behavior of
attentive drivers.

The research team used the driving simulator at
the University's Human Factors Research Labora-
tory to test the effects of rumble strips on two-way
or four-way intersections in the absence or presence
of traffic. The number of rumble strips varied from
zero to three and the type of rumble strip was either
full coverage or wheel track only.

The results of this study indicate that the pres-
ence of rumble strips had no effect on when the
drivers started slowing down or the point at which
they stopped. Rumble strips did affect, however,
when the drivers first pushed on the brake. Another
interesting finding of the study revealed that drivers'

views about rumble strips are divided. Following
their session in the driving simulator, all participants
were asked their preference about how future inter-
sections should be controlled. Just under half pre-
ferred the current stop sign method and slightly over
half preferred two rumble strips with a stop sign.

Now in the middle of the second study, Harder
is focusing on the effects of rumble strips on alco-
hol-impaired and sleep-deprived drivers. The team
is conducting the study using a new advanced driv-
ing simulator in the HumanFIRST (Human Factors
Interdisciplinary Research in Simulation and Trans-
portation) Program.

A third study is still forthcoming that will focus
on specific situations where rumble strips might be
most effective, such as at sight-limited intersections
or other problem areas.

To read more about this research (Mn/DOT
reports 2002-07, 2002-11, 2002-013R, 2002-035R).
visit

-- Kari Seppanen

Increasing safety at rural intersections
Right-angle crashes at rural through-stop intersections

accounted for 71 percent of fatal crashes in Minnesota in
1998, 1999, and the first half of 2000. Though a number

of possible interventions have been proposed to reduce
the number of crashes, it remains difficult to rigorously
test these strategies in the real world. But using driving
simulations, two University of Minnesota researchers
have been able to observe driver responses to different
crash-reduction measures.

Kathleen Harder and John Bloomfield of the Univer-
sity's College of Architecture and Landscape Architec-
ture modeled an actual problem intersection in Goodhue,
Minnesota. Using a simulated environment enabled them

to do comparative testing that would have been impos-
sible in the real world.

Analysis of driver behav-
ior indicated that measures
to improve driver awareness
of the intersection could
have a significant impact
on drivers' behavior as they
approach the intersection. In
particular, it was possible to
encourage drivers to reduce
their speed and be more
aware of potential vehicle
conflicts.

The Intelligent Transpor-
tation Systems Institute, housed within CTS, is current-
ly working on several projects aimed at reducing rural

intersection crashes.

Findings from this
project will help
inform this effort, and
help in the develop-
ment of tools and
techniques to make
rural roads safer.

The Effect on
Driving Behavior of
Increasing the
Saliency v fan Inter-
section in Rural Min-

nesota (Mn DOT report 2003-15) is available at
(1 MB).
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Road/95th Avenue.
The winning project was a

5.6-mile endeavor consisting

of reconstruction of a two-lane

rural road to a tour-lane urban/
rural roadway. The project cost

more than $26,000,000 and
included the total reconstruc-
tion of the 1-35W interchange,
construction of an 850-space
park-and-ride facility with bus
shelters and a maintenance
building, construction of a
pedestrian tunnel, and construc-
tion of an 8-foot-wide bitumi-
nous path. .r o0f

This project also had some
unique design considerations. For example, all storm water ponds had to be dry within

24 hours after a rainfall event. The cost of required wetland mitigation of 17.3 acres

and construction of 21 separate ponds exceeded $600,000. Endangered species mitiga-

tion for three species of plants cost an additional $500,000. To meet the special trans-

portation needs of two major events, Anoka County also incorporated intermediate con-
struction deadlines. More than 1,100 teams from 25 countries participated in the USA
('up Soccer olurnament, and 100,000-plus spectators attended the 3M Championship,
a PGA Champions Tour event. Although the project was under construction for two
summers, neither event was adversely affected.

MCEA also gave a Special Project Award this year to Mick Alm and Norman
County for their emergency and permanent repairs due to extensive flooding from tor-
rential rains in June 2003. The county engineer and his staff dealt with more than 224
individual washout or damage sites. Initially, their crews were mobilized 24 hours a
day over several days. They were responsible for establishing the repair procedures,
determining the extent of repair needed, and estimating costs at the various damage
locations. The county accomplished the repairs by hiring 21 contractors as well as
using their own personnel and equipment.

Throughout the $3 million contract, Alm managed cash flow, more than 18,000
hours of equipment time, and 20,000 hours of labor. The public was kept well informed
of the status of the roads and closures through radio, newspaper. and Web sites dur-

ing the entire process. Alm even had his own weekly radio report to communicate the
status of repairs. lie also developed an Excel spreadsheet for the Federal H ighway

Administration's detailed damage inspection reports, which made submittals. updates,

and corrections simple and quick. This resulted in paper and postage savings. In the

end, 90 percent of the repairs were completed by early November 2003.

City Engineers Association of Minnesota

Brian B3achmcier received ('lAM's Engineer of the Year Award for 2003 at the orga-

nization's annual meeting in February. Bachmeier is the public works director and city

engineer for the city of Oakdale. He earned his under-
graduate degree at North Dakota State University and
is currently a graduate student at Hamline University
in St. Paul, where he will graduate with honors in
May 2004. Bachmeier worked for the cities of Dick-
inson, North Dakota, and Fairmont, Minnesota before
starting his employment with Oakdale in 1989. Bach-
meier is a past president of CEAM and has served on
many past and present CEAM committees.

The winner of CEAM's Municipal Project of the Year Award for 2003
is the Stillwater Trout Stream Mitigation Project. The city of Stillwater
Bonestroo, Rosene, Anderlik & Associates, Inc., and MJ Raleigh. Inc.
joined forces to protect Brown's Creek from storm water impacts gener-
ated by the city's 1800-acre annexation area. and succeeded in reconnect-
ing the creek with its historic upstream watershed. The project allowed
for development of approximately 1,200 new housing units in the city's
annexation area at the urban densities proposed in its comprehensive plan

while protecting the creek, restoring significant natural resources, replacing 100-year-
old infrastructure through the downtown area, and developing trails that connect annex-
ation area neighborhoods with downtown. The project was completed in two phases
from 2001 to 2003 for $5 million.

Minnesota Public Works Association
At its fall conference, the Minnesota Public Works Association presented the Project
of the Year Transportation Award to the city of Richfield along with URS Consultants
for their work on the Penn Avenue (County Highway 32) Interstate 494 interchange,
having succeeded in getting a new Penn bridge over 494 at least 10 years ahead of
schedule. The bridge was built to fit the design of the eventual widening of the 1-494
corridor.

The city of Minnetonka and Oertel Architects were awarded the Project of the
Year Structures Awvard for the City of Minnetonka Public Works Operation and Main-
tenance Center.

Finally, l)onald Eisenhuth, public works director for the city of Fergus Falls, and
Neil Miller, streets superintendent for the city of Inver Grove Heights, were presented
the APWA (American Public Works Association) Life Member Awards.

National Association of County Engineers
NACE: and 3M announced the awardees in the First National Transportation Safety
Initiatives Grant Program. lonorable mention projects included the McLeod County
Highway Department's Hligh IHazard Road Safety Project. which installed dynamic
message systems, speed signs, and other improved signage to slow speeding traffic
entering the county. and the Washington County Highway Department's Hligh Incident
Intersection Safety project, which upgraded to diamond grade VIP reflective sheeting
signage to improve visibility and safety at critical intersections. ;90

Somr'es for the abohe items were ass ociation pwress releases and Weh sites.



Scanning tour: superior materials,
advanced test methods, and
specifications
Thomas Baker, from the Washington Department of
Transportation's Environmental and Engineering Pro-
grams, reported the results of a scanning tour sponsored
by the Federal Highway Administration (FHWA) and the
American Association of State Highway and Transporta-
tion Officials (AASHTO). The group visited the United
Kingdom, Denmark, Germany, and the Netherlands in
June 2003 to look at superior materials as well as the
continent's approval processes. Most states in this coun-
try have an approved products list, Baker said, but there
are no clear rankings nationwide.

Roled pavment was tested in the Netherlands.

What did they learn? First, there is a huge push for
standardization across the European Union (EU). Ven-
dors and owners are moving together toward standard-
ized functional specifications so that they can share
products more easily across national borders. A central
authority was established to coordinate and manage the
specification standards.

The Netherlands used a novel approach to explore
long-range solutions for future highway demand-they
held a contest (with predefined functional requirements)
and asked contractors to offer solutions, no matter how
unconventional. They got a tremendous response, includ-
ing a "rolled pavement" idea in which a manufactured
asphalt-based surfacing material was laid down off of
rolls, like carpet or paper towels. The pavement is manu-
factured in the plant, with tight tolerances, rather than
constructed in the field. A heat bond affixes the layers.
While this may sound "nuts" to us here, Baker said, the
Dutch successfully installed a test section in a rest area.

Another finding is that the EU uses labs independent
of both government and industry to evaluate materials.
In the United States, new material generally goes to
a state DOT lab, where the DOT takes the risk. In the
EU, the manufacturer brings a product to independent
labs, and the manufacturer takes the risk. "These labs
are fiercely independent," Baker said, and are structured
similarly to nonprofit, or not-for-profit corporations.
with a large board of directors but no stockholders. This
process fosters a manufacturer-based culture: the manu-
facturer develops products and certifies contractors, and
reputation matters. This stands in contrast to our culture,
Baker said, "where you are as good as your next low
bid."

In the UK, 65 percent of bidding deals with the
proposal, including the contractor's reputation and past
performance, and only 35 percent with the bid price. In
this country, Baker said you "have to do a pretty bad job
before being restricted from future performance." As
a result, European manufacturers are more focused on
long-term performance than we are.

The tour found a number of advanced test methods.
A torque-bond test is used in the UK to evaluate the in-
place bond effectiveness of thin wearing-course systems.
The UK also demonstrated a pulse (active) thermography
technique that is being deployed in the field to determine
the bond effectiveness of composite laminate repairs (for
structures). Germany developed a lab facility for acceler-
ated lane-marking evaluation that can evaluate tape, tem-
porary paint, and permanent paint markings.

The most fun of the trip, Baker said, was the politi-
cal side. There has been a "tremendous sea change
toward privatization," he said, citing how the British
Highway Agency has shrunk to 2,000 employees and has
shifted the majority of work to private industry, through
approaches such as warranties and design build finance

operate. The consequences are the loss of expertise in
core areas within the highway agency x\ith some agen-

cies down to a sole expert in
some topics-and a lot of concern
about it.

The politics of noise is also
a big factor in Europe, with its
higher population density and
frequently much narrower right-
of-way corridors. Many agencies
require noise-reducing surfaces,
which has a major impact on
pavement type selection. In
response. the auto, tire, and pave-
ment industries are all working
to identify common solutions.
"They have some interesting new

designs because they're being pushed by poli-
tics," Baker said. However, these quieter designs
shorten the life cycle of pavement performance
and increase construction costs.

The Europeans also take a greener approach
to construction: they have a 100 percent reuse
policy, tax virgin aggregates, and award "eco-
points" for life-cycle costing on bids that are
more eco-friendly. Overall, the drivers for inno-
vation in the EU are government regulations for
areas such as noise and standardization. "First
cost is not the primary factor," Baker reported.

In closing, he recommended that the U.S.
conduct a feasibility study on standardization,
explore changing from a contracting culture to a
manufacturing culture, and investigate a national

pavement marking system test facility akin to Ger-
many's. And in the political realm, he encouraged U.S.
agencies to keep a focus on life-cycle costs of pavements
and fight to retain worker expertise.

Portions ofJthe summary are taken from Superior
Materials Scan Tour, available from the Washington
State DOT:

To pave or not to pave-when is it
advantageous to upgrade gravel roads?
While it may not rise to the level of a Shakespearean
drama, the decision to pave---or not to pave-a gravel
road can be a hard one. Duane Smith, Iowa State Univer-
sity/Iowa LTAP, and Greg Johnson, Mn/DOT, discussed
preliminary findings of their LRRB-funded research
project on the economics of upgrading a gravel road.

A big influence on this research is that more people
are moving from metro areas to rural areas, Smith said,
where they want the same quality paved roads they had
in their old neighborhoods. Currently 61 percent of Min-
nesota roads are aggregate, 37 percent HIMA, and 2 per-
cent portland cement concrete.

Why aren't some roads paved? The money, chiefly.
In the foreseeable future, most gravel roads will stay that
way because there isn't enough traffic to warrant invest-
ment in paving, Smith said. However, there is a gray
area when deciding whether to pave. A number of factors
must be considered, such as maintenance costs and the
cost of aggregate in your area.

In their analysis. the researchers selected counties
around the state, conducted interviews, and reviewed
city annual reports. Johnson explained that they analyzed
cost time for routine maintenance, betterments, repairs,
replacements, and traffic volume, and looked at the cost
per mile of gravtel roads. From this data they concluded
that at 100 xehicles per day, it is worth considering pav-
ing a gravel road because of the increased maintenance
costs. At 200 vehicles per day, you clearly might want
to pave. J.lohnson said, because there is "a considerable"
cost increase when traffic exceeds 200 vehicles. But

again, many factors
come into play: for
example, a paved
road might mean a
higher tax base for
surrounding prop-
erty. In addition,
snow removal costs
vary based on road
type, and the avail-
ability of materials
and future growth
projections must be
considered.

The research-
ers, including co-principal investor Charles Jahren of
Iowa State, are developing a tool to help local officials
understand when to pave. Their final report is due
December 2004.

Have the Martians landed? No, it's
machine control! GPS for construction
"Is that high-tech gadget a spaceship?"

"No, it's machine control."
New geographic positioning systems (GPS) on

bulldozers and graders have stirred the imaginations of
curious onlookers, said Lou Barrett, Mn/DOT. The tech-
nology can be mounted on any type of equipment to help
operators measure grading elevations and create an even
foundation for pavements.

A display screen inside the cab shows a cut-filled
value the driver is trying to achieve, and where to move
driven material. GPS isn't used for pavements just yet in
the U.S because it isn't precise enough, she said, but it is
used this way in other countries. Instead, Mn/DOT has
used it on some ponds where precision isn't as important
and won't affect ride.

On two pilot projects last summer, Mn/DOT saved
money and time because it didn't need to do as much
staking, she said. Rather than set up total stations with a
full survey crew, one person with GPS can walk around
a site to measure the elevation of a grading project. GPS
can also be used to help in the design stage. And there is
no delay to the contractor, who can use the same model
to verify elevations.

Training is very easy, and field personnel are very
favorable to it. And with less variation with GPS, you
get a better riding road, she said.

On the downside, the cost of GPS must be consid-
ered-about $30,000 per dozer and accuracy is still a
question. Still, "the good news is that Mn/DOT is look-
ing at innovative techniques for machine control," Bar-
rett declared. The pilots were very successful last year
and Mn/DOT is moving ahead with other projects this
year.

Just how super is Superpave?
Superpave isn't just for high-volume roads, said Bill
Zerfas, Mn/DOT. When it was first introduced in 1996,
hot-mix asphalt (LHMA) using the Superpave mix
designs cost considerably more than standard (Marshall)
mix designs. By 2001, the amount of IHMA on Mn/DOT
projects using the Superpave mix design tripled to more
than 1 million tons and its cost fell almost 20 percent.

By 2002, the amount of Mn/DOT 1-IMA using Super-
pave mix designs exceeded the amount using Marshall
mix designs, and their cost was virtually the same. And
by 2003, Mn/DOT HMA using Superpave cost less than
Marshall and accounted for 88 percent of Mn/DOT's
lIMA production. A new specification was introduced
in 2003 combining the Marshall and the gyratory mix
designs. Mn/DOT now specifies this new mix design for
all new construction and mid- to long-life overlays.

When the new Mn/D)T Specifications booklet
is published next year, the 2331 specification will be
eliminated and the new combined Marshalligyratory mix
specification will be the standard. Mn/DOT is also work-
ing with the North Central Superpave Center to prepare
a training tool for local governments, due out this spring.
"Our goal is that the whole state be using the gyratory
mix design in the fuiture," Zertas said.

Is it superior? Mn/D()T began tracking 12 sites in
2000, and indications are that Superpave pavements are
providing better ride and pavement structural rating.

To learn more about Superpave research (MnD)()T
reports 96-18, 97-13, 97-23, 2002-19), visit
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Transverse thermal cracking: our #1 pavement distress
By all accounts, transverse thermal crack-
ing of asphalt pavements is the number
one pavement distress in the northern
United States and Canada.

Thermal cracking occurs when winter
temperatures cause the upper part of a
pavement to contract. At the same time,
the bottom of the pavement is prevented
from contracting because the pavement
is a continuous structure and because the
bottom is held in place by contact with
the granular base. The resulting stresses
are relieved by cracks that form at semi-
regular intervals, thus degrading the pave-
ment and reducing riding comfort.

Three researchers presented find-
ings on transverse cracking at this year's
Minnesota Pavement Conference, held
February 19, 2004, at the University of
Minnesota.

Theory
U of M civil engineering professor Mihai
Marasteanu provided a theoretical view
of transverse cracking. First, he listed the
major factors that influence the phenom-
enon:
* Highly variable natural materials
* Interaction of materials
* Varying construction practices
* Complex interaction of traffic and

temperature loading
SDi)iferential aging of top and bottom

of the pavement structure
* Moisture infiltration and drainage

Marasteanu said the interaction of
these factors is so complex that it is
impossible to reduce thermal cracking to
a mathematical formula. "As a result," he
said, "no matter how complex our compu-
tational ability may be, we must correlate
our analysis with what really happens [in
the field]."

Nonetheless, Marasteanu showed how,
over the past 15 years, engineers have
moved away from empirical design to a
mechanistic approach and a more precise
characterization of material characteris-
tics.

The most important advance has been
the Superpave (SUPerior Asphalt PAVE-
ment) Binder Specification, a product of

the Strategic Highway Research Program.
First published in 1992, the Superpave
specification allows engineers to specify

binders and mix designs to fit expected
temperature and traffic conditions. Super-
pave binder specifications are referred
to as "performance-grade" because they
relate binder physical properties to field
conditions--specifically, air temperature.

Marasteanu said that recently a new
specification has been proposed for
"critical cracking temperature"-the tem-
perature at which the pavement begins
to crack. I le said the goal is to develop a
material with the lowest possible critical
cracking temperature.

The current configuration of this new
specification is based solely on binder
characteristics and therefore includes a
"fudge factor" to allow for all other mate-
rials and characteristics. But Marasteanu
said he and others are working toward a
performance-based specification for the
entire asphalt mixture that will account
for all factors, including:
* Binder grade
* Aggregate type
* Asphalt-aggregate interaction
* Mix design
* Air voids
* Asphalt content
* Film thickness

Another goal identified by Marasteanu
is a fracture model that will predict crack
propagation, number of cracks, and crack

spacing in existing pavements. "We need
to understand the fracture mechanism in
pavements exposed to low temperature,"

he said. "Is it a
'one-shot deal'--
that is, the tem-
perature reaches a
certain critical level
and you have a
catastrophic event?
Or is it more like
thermal fatigue.
where a small crack
grows and, after
some number of
cycles, you get a
visible crack?"

Prevention
Jim McGraw.
director of the

Chemical Laboratory at the Mn/DOT
Materials Laboratory, spoke on current
efforts to prevent thermal cracking. Like
Marasteanu, he strongly advocated the
Superpave Binder Specification.

McGraw said paving contractors
have learned a lot about how to place
Superpave mixes. It was especially tricky,
he said, to place the polymer-modified
asphalts that provide extended low-tem-
perature protection.

McGraw then discussed the reliabil-
ity factor that is built into the Superpave
Binder Specification. The reliability fac-
tor is calculated by looking at historical
temperature records, which are available
by using the LTPPBind software. By
specifying a binder rated at a temperature
lower than 98 percent of temperatures
recorded for a given place, a 98 percent
reliability is achieved.

McGraw also discussed the use of
"saw-and-seal" to prevent cracking. The
saw-and-seal idea is to head off stress in
a new pavement by cutting the pavement
transversely at regular intervals and fill-
ing the cuts with crack sealant. Based on
results in the field. McGraw made several
recommendations:
* It is more cost-effective to specify

a Superpave binder rated at -34 ° C
(such as PG58-34) rather than to saw-

and-seal.
* Saw-and-seal is recommended for

curb-and-gutter pavements because
of the higher stresses resulting from
impingement by the curb and gutter.

* In bituminous-over-concrete overlays.
saw cuts should be placed within one
inch of the old concrete joints.

* Saw-and-seal is not recommended in
bituminous-over-bituminous overlays.

Repair
Ben Worel, also of the Mn/DOT Materials
Laboratory, spoke on crack repair. Using
data from the Mn/ROAD site, he con-
firmed the Superpave concept that asphalt
binder grade is more important than all
other factors in cracking more important
than thickness, mix design, traffic load-
ing, or base type. Worel then showed that
at Mn/ROAD, the greatest crack severity
is in sections with full-depth construction.
those employing binders with too-high
low temperature ratings, and those with
leaner asphalt mixes.

Using results from several research
projects, Worel made recommendations
on crack repair methodology. Relatively
ineffective methods include:
* Stress-absorbing membranes and

interlayers (SAMIs)
* Spray injection patching (with a blow

patcher)
* Slurry crack-leveling (with a

MiniMac)

Two methods show the most prom-
ise: thicker HMA overlays and "mill and
fill" (removal of a cracked surface and
replacement with a new HMA layer).
However, Worel added that these are also
the most expensive repair methods and
that they do not completely eliminate
cracking. He said his group has yet to
conclusively identify the factors that pro-
vide the most cost-effective fix.

Finally, Worel endorsed the positions
taken by Marasteanu and McGraw: Pre-
vention of thermal cracking through cli-
mate-appropriate Superpave mix designs
is the best overall response.

-Richard Kronick

Pavement preservation
National perspective
John O'Doherty of the National Center for Pavement Preservation proposed pave-
ment preservation as a solution to our nation's increasing demand for roads and
decreasing transportation budgets. lIe showed how prevention is a better approach
than the "worst first" approach employed by many agencies.

O'l)oherty listed effective pavement preservation treatments for concrete pave-
ments: fuill-depth repair, joint resealing, and spall repair: then he covered strategies

fotr asphalt
and composite
pavements:
nonstruc-
tural hot-mix
asphalt (I IMA)
overlay, chip-

, surfacing, and
Smicrosurfacing.

In addition,
I he advocated

newer technolo-
gies including
surface seals
and hot in-place
IIMA recycling.

But he
pointed out
that there are
obstacles to use-

flil pavement preservation. I hese include institutional change within the highway
systec itself, marketplace pressure by industry groups, and the difficulty of con-
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Improving concrete pavements
In a session on portland cement concrete pavement, Jim Grove of Iowa State University
focused on two major issues: sharing of research results and better test methods. "The
concrete you make in a lab at 72 degrees is not the same as the concrete the contractor
is going to haul in a dump truck on the Fourth of July when it's 100 degrees out," he
said. In response to these problems, Grove is working on a pooled-fund research project
called Material and Construction Optimization (MCO). MCO's goals include collecting
and studying research already done in participating states, and, most importantly. using
this information to develop better material and concrete tests for both the lab and the
field.

Grove has identified five main concrete properties for evaluation: workability,
strength development. air system, permeability, and shrinkage. The MCO project has
developed a preliminary suite of tests to evaluate these five properties and has begun
projects in several states to assess the tests. The MCO project has already done a shad-
ow project in Iowa, and Grove expects that additional projects will be done in Missouri.
Wisconsin. Minnesota, and other states in the summer of 2004.

As monitor of the MCO project, Grove will visit each of the 16 participating states
to collect information on problematic projects and to compile information on existing
research and practices. The results of the project will be compiled into an easy-to-use
field reference manual.

Grove's e-mail address is . The MCO project's Web site is at

Moises Dimaculangen and Douglas Schwartz of MniDOT discussed air void
testing. They explained that when bubbles are large and widely-spaced-or entrqapped
they make concrete pavements susceptible to freeze-thaw damage. But when bubbles
are small and closely-spaced or entrained they contribute to the soundness of the
concrete. Tlhe question is, how do we determine wxhich type of bubbles we have?

Dimaculangen and Schwartz are using a new device to solve this problem: the air
void analyzer, or AVA. The AVA works by mixing a sample of mortar with a viscous
liquid and allowing air bubbles to rise out of the mixture. The bubbles are collected in a

Concrete L'o/lliud (itjwgpct' s



DakTrak: Dakota County automates
vehicle location
Like many organizations responsible for
winter roadway maintenance and safety,
Dakota County is seeking to improve its
operational awareness and performance
through the use of a real-time automatic
vehicle location system. Iowever, in addi-
tion to the real-time functions, the coun-
ty's system, designed by SRF Consulting
Group, Inc., also created a "data mining"
function that stored the real-time data and
created software tools to extract and ana-
lyze it at the end of the season.

The system itself consisted of a test
fleet of three vehicles, chosen because
they operated on different snow-plowing
routes. Each vehicle was equipped with
sensors for front and "belly" plow posi-

tion, air temperature, surface temperature,
and material (salt/sand) spreader status; a
small mobile data computer (MDC); and
a cellular digital packet data communica-
tions device. The MDC was connected to
all the sensors as well as to the vehicle's
odometer to allow for easy tracking of the
distance traveled.

When the vehicle was running, data
were transmitted continuously to a data-
base server. Remote clients were then able
to access the data via an Internet connec-
tion to view either real-time or historical
data.

The specific measures calculated
included:

* Tons of salt/sand mixture per mile
traveled

* Tons of mixture applied per day
by temperature class (less than 15
degrees, 16 32 degrees, etc.)

* Total miles traveled by vehicle by
snow event

* Miles traveled by vehicle with front
plow down

* Miles traveled by vehicle with "belly"
plow down

* Ratio of total miles traveled to plow
down miles
The DakTrak System operated for two

seasons (2001-2002 and 2002-2003).
Some of the key findings are given below.

* The tons of salt/sand mixture used
per mile were roughly equal

across vehicles and had little
# variation from season to sea-

son. This is consistent with the
understanding that drivers did
not vary spread rates exces-
sively while operating the
vehicle.

* The application of materi-
als to the roadway was broken
down by the surface tempera-
ture at the time it was applied.
For these calculations, four
temperature "classes" were
defined: a "cold" class of less

than 15 degrees Fahrenheit, a "critical"
class of 16 32 degrees. a "marginal" class
of 33-40 degrees, and a "warm" class of
greater than 40 degrees. The majority of
material is applied in the critical class,
indicating that drivers are aware of tem-
perature and icing conditions and are mak-
ing good judgments about the application
of material.

* Only one instance of the front plow
being used more than the underbody plow
was found during the study period. With
that one exception, all other cases showed
underbody plow mileage to be a mini-

DakTrak continued on page 7

Coming LTAP Attractions

Truck-Weight Compliance Training
Learn about the laws governing gross weights,

axle weights, tire weights, road-restriction

weights, and seasonally increased (winter and

harvest) weights. This training aims to promote

voluntary compliance, thereby significantly

reducing damage to public roads and highways

and the resulting repairs and expense due to

overweight vehicles.

May 4 St. Louis County Htighway Dept.

May II Polk County Highway Dept.

May 14 District 3B Headquarters

May 18 Clay County Highway Dept.

May 21 Pine County Htighway Dept.

May 25 Hubbard County Highway Dept.

Motor Grader Operator Training
This two-day training program will discuss

techniques and technical issues surrounding the

operation and maintenance of motor graders.

The first day will be in the classroom; the sec-

ond day participants will have "hands-on" field

training on the operation of a motor grader. For

scheduling information, contact Mindy Jones,

program coordinator, at 612-625-1813.

Summer 2004

CTAP Workshops
CTAP workshops can be held anywhere with

enough space for displays and demonstrations,

providing the site is reasonably quiet and com-

fortable. CTAP workshops are informal and

usually hands-on in fact, many are held in or

adjacent to maintenance facilities. The CTAP

van is fully equipped for training, so sites with

easy access to the van are preferred. Current

CTAP training courses and special presenta-

tions are:

* Asphalt Pavement Maintenance

* Culvert Installation and Maintenance

* Dust Control on Unpaved Roads

* Gravel Road Maintenance

* Roadside Vegetation Management and

Erosion Control

* Snow and Ice Control

CTAP fees are $250.00 for 8 to 10 participants,

and $350.00 for 11 to 40 participants. Classes

can be scheduled by calling the C('AP instruc-

tor, Kathy Schaefer, at 651-282-2160, e-mail

Mechanic Training
The one-day workshops in the Mechanic

Training series provide mechanics with
practical, hands-on, equipment-specific train-
ing
Fall 2004

Context Sensitive Design for Local Gov-
ernments
This one-day class will discuss many of the
non-transportation-related issues that arise due
to different factors when working on transpor-
tation projects.
Fall 2004

Bridge Maintenance
This workshop is designed to train local

agency personnel in preventive and routine

bridge maintenance techniques. New practices,

research, and technologies related to bridge

maintenance will be shared.

Fall 2004

Storm Water Basin Design & Maintenance
and Erosion Control
This one-day workshop introduces the latest

erosion control practices and techniques and

gives participants an opportunity to learn about

a range of cost-effective methods and designs.

Fall 2004

Brochures advertising upcoming
workshops are mailed six weeks prior
to the first scheduled workshop. Elec-
tronic notices are sent as a reminder
approximately three weeks later. To
be included on our electronic mailing
list, please contact Minnesota LTAP
at or call 612-625-
1813.

Unless otherwise noted, for further
information call Teresa Washington at
612-624-3745 or e-mail t,-,i..

. Disability accommodations
are provided upon request.

Check the LTAP Web site for a full
listing of workshops and other trans-
portation events: n

tiP

MAINTNANLE RESrRCn
The members of the Mn/DOT New Technology, Research, and Equipment Committee
(NTREC), as well as staff of Mn/DOT's Maintenance Operations Research (MOR),

publish a monthly one-page bulletin of their latest news and findings. Below are high-

lights from recent bulletins. If you would like to be added to the bulletin mailing list,

please contact Mn/DOT Maintenance Research at MS 772 or call 651-297-3598.

Stabilization of aggregate shoulders
This project will compare several methods of
aggregate shoulder stabilization, which in turn
will provide best-practice methods for use by
maintenance personnel. Unsafe conditions exist
when material erodes either from vehicular
means or from erosion caused by wind, rain, and
other forces. Most of the material is unrecover-
able and as such wasted, which adds to the labor,
equipment, and additional costs of maintaining
the shoulder. The project team is interested in any
experiences or suggestions of materials or tech-
niques that may have been used with or without
success.

For more information contact Gregory John-
son, Mn/DOT Materials Iab, 651-779-5938.

Bituminous thermal crack repair
District 7E Mankato is evaluating several meth-
ods and materials for bituminous crack repair.
A one mile section of'T.11. 60 has been desig-
nated as the test section. Two premium materials
and methods are being compared to the current
"throw and go" and "maintenance skid steer full
width patching" methods. Decry l evel-N-Go and

Crafco PolyPatch are the choices for this premi-
um material evaluation and will be monitored for
ride quality, longevity, and cost effectiveness.

For additional information contact Steve
Oakey, P.E., 507-389-6951 , or (ary Martinson,
507-389-6858.

Emergency traffic control truck
A major area of concern throughout the state
is finding an effective method of responding
to emergency situations needing traffic con-
trol. When traffic needs to be rerouted or lanes
closed as soon as possible, the traditional method
involves more than one vehicle, trailers, and
possibly message boards. The emergency traf-
fic control truck was specifically designed by a
Mn/DOT employee to handle almost any traffic
control situation, large or small, with only one or
two persons. This truck has been in use by Metro
Night Maintenance for two years, and the people
who use it are very satisfied.

For additional information contact I)aryl
Schossow at 612-970-2802. Ltar
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To borrow these materials, contact Arlene Mathison, Minnesota LTAP librarian, 612-624-3646, e-mail
amathison@umn.edu.

Brochures
Implementing Local Safety Man-

agement (Washington State Technology
Transfer Center, in partnership with the
Federal Highway Administration)

This new brochure describes the
processes and benefits of a local safety
management system (SMS). An SMS is
a set of tools that allows decision mak-

ers and those who manage and maintain
local roadways to systematically identify,
prioritize, correct, and evaluate the per-

formance of their transportation safety

investments. Recognizing that "one size

does not fit all," an SMS can be struc-

tured to allow each agency to implement

the system within its resource limitations.

A handful of copies are available from

Minnesota LTAP while supplies last. You

may also view and download the bro-

chure at:

Newsletters
FHWA's Safety Activitic

-- March/April 2004 (Federa

Administration)
The FHWA's latest Safet

Newsletter is available on th

Topics include:
* Fifth Annual National W

Awareness Week, April 4
* Roadway Safety Tools fo

Agencies
* Road Safety Audit Broch

Developed
* Crash-Tested Work Zone

Control Devices
* Call for Papers for the 3r

International Symposium
Geometric Design, June

* Safe Mobility for a Matu

Challenges and Opportui

* Targeting lHighway Fatalities

Focus: Accelerating Infrastructure
Innovations, March 2004 (Federal lHigh-
way Administration)

The FHWA's Focus newsletter covers
the implementation of innovative tech-
nologies in all areas of infrastructure. The
current issue is available online at

Topics include:
* FIIWA's Office of Program Adminis-

tration
* Pavement Preservation Resources

Offer "How-to" Guidance
* Meet the Virtual Tunnel Team
* Your Source for Contract Administra-

tion Essentials
* FHIWA Launches Design Guide Team

Reports
(5.98 MB) Traffic Control Handbook for

Mobile Operations at Night (Federal
Highway Administration)

es Newsletter The handbook is a synthesis of current

Il Highway practices for performing mobile highway
operations at night. It addresses when

y Activities and where mobile night operations may

e Web at: be suitable, as well as the traffic control
devices and safety devices that should be

used to ensure a high level of safety.

ork Zone
1-10, 2004. Distress Identification Manual for

)r Local the Long-Term Pavement Performance

(ITPP) Program, 4th ed. (Federal Iligh-

iure way Administration)
This manual with lots of color

Traffic photos-provides a common language
for describing cracks, potholes, rutting,

rd spalliing, and other pavement distresses

n on Highway being monitored by the LTPP Program.

2005 Pavement types addressed by the manual

ring Society: include asphalt concrete-surfaced, jointed

nities portland cement concrete, and continu-

ously reinforced portland cement con-
crete. To download your copy of the 150-
plus-page manual, visit:

(1.9 MB)

Best Management Practices for
Environmental Issues Related to High-
way and Street Maintenance Report
(TRB's National Cooperative Highway
Research Program (NCHRP) Synthesis
Report 272)

This report is a compilation of prac-

tices-including many that have become
widely adopted-that are likely to
increase the environmental sensitivity of

road maintenance work. Practices from

Minnesota are included.
The synthesis will be of interest to

state, local, and federal agency environ-

mental and maintenance administrators,
directors, supervisors, engineers, and
scientists.

A full-text electronic copy of the syn-
thesis is available in the National Trans-
portation Library digital collection:

(9.9 MB)

Prefabricated Bridge Elements and
Systems to Limit Traffic Disruption
During Construction (TRB's National
Cooperative Highway Research Program
(NCHRP) Synthesis Report 324)

This NCHRP Synthesis Report exam-
ines the use of innovative prefabricated
elements and systems, including their
effects on construction time and cost,
closure time, and environmental impacts.
It also looks at the use of new materials
and technologies such as fiber-reinforced
polymers that are still in the experimental
stages but starting to become more popu-
lar. The report is available for download

(5.28 MB PDF)

Full Road Closure for Work Zone
Operations, A Cross-Cutting Study
(Federal Highway Administration)

This study shows how full road clo-
sure can reduce congestion and crashes
during construction and maintenance. Full
road closure is one method that transpor-
tation agencies are giving increased con-
sideration to during project planning and
design, as a potential way to balance the
need for work zones with mobility and
safety concerns. The highway projects
examined during this research effort had
varying characteristics and reasons for
using full road closure, while achieving
similar positive results.

Videos
Design Your Future: Careers in

Transportation (Institute of Transporta-
tion Engineers, 2001)

Designed to attract young people
to the field of transportation, this video
features young transportation profession-
als who are excited about their careers in
transportation-related engineering fields.
(VHS, 10 minutes)

On Again, Off Again: A Guide to
Mounting and Dismounting Heavy
Equipment (Association of County Com-
missioners of Oklahoma)

This video provides a training tool for
Oklahoma counties to address the increas-
ing injuries from mounting and dismount-
ing heavy equipment. (Video DVD, 1 8
minutes) 

-Arlene Mathison
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Investigation of bumps in asphalt overlays caused by
crack sealants
Why do bumps appear at sealed transverse cracks during

construction of IHMA overlays'? The goal of W. James
Wilde, Minnesota State University, Mankato, is to find
the cause and develop a best-practice manual for county
and state agencies to avoid or mitigate the problem.

In the LRRB-funded study, Wilde conducted surveys
of city and county engineers and visited sites where

bumps have occurred. His research team also instru-
mented sealed cracks prior to overlays, and tested new

and existing sealant materials in the lab.

Results of the survey indicate that the most popular

solution is to use tight blading (leveling layer) to cover
the sealant with a thin layer of asphalt prior to overlay.
Often, though, users simply don't seal a year before an
overlay.

Other early findings are that there is a better chance
for bumps when air and pavement temps are very hot

(90-140F), and AC-3 filler had more problems than cur-

rent sealants.
Stay tuned to the LRRB Web site for the final report.

A network of information at your fingertips
The Transportation Libraries Catalog, a brand new

online database of transportation-related resources, will
provide Minnesota's transportation community with

access to a treasure trove of research and information.
Hlere's what's available with only a few clicks of your
mouse:
* The Transportation Libraries Catalog contains

the records of transportation libraries at nine state
DOTs, including Minnesota's, plus those of CTS,
the Transportation Research Board, University
of California-Berkeley, Northwestern University,

University of Michigan, Virginia Transportation
Research Council, and the Los Angeles County
Transit Authority.

* The Transportation Libraries Catalog is searchable
by anyone with Internet access. The search results
will either provide you with links to online docu-
ments or show you which library owns each item.
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mum of 10 percent greater than front plow. One truck
did show a substantial decrease in underbody preference
between 2001 02 and 2002-03. This relationship may
be valuable for plow equipment maintenance planning.

* The ratio of miles spent with either the underbody
or front plow in use versus the total miles traveled indi-
cates that there is a substantial amount of travel time
spent getting to and from areas needing snow removal.
A substantial amount of time was recorded for all vehi-
cles where the truck is moving without either actively
plowing or sanding. lowever, tfor a completely accurate
assessment of active snow control mileage, records
should be maintained indicating when a vehicle is trans-
porting (as opposed to applying) materials.

* The ambient air and road temperature became use-
fill for driver decisions on the fly. Dakota County is

* A growing number of items in the Transportation
Libraries Catalog are linked to online, full-text publi-

cations that can be downloaded and/or printed.
* Most resources listed in the catalog are available for

loan to any transportation official or practitioner.
The service was initiated by the Midwest Transpor-

tation Knowledge Network (MTKN), a consortium of
transportation libraries within AASHTO's Region 3, in
cooperation with the National Transportation Library.

Visit the MTKN Web site --to

access the catalog. MniDOT employees can also access
the database via the Mn/DOT Library's internal Web
site. In addition, the National Transportation Library
makes it available at

For further information, please contact Arlene
Mathison, CTS librarian, 612-624-3646.

-Arlene Mathison

installing this operator aid in all of the fleet.
* It appears that some agencies may find real-time

data useful in certain situations, such as when multiple
supervisors must track shift work during a storm event.

* For Dakota County, it seems a mistake to take
operator discretion away for appropriate snow event
activity. Benefit seems to be gained by giving the opera-
tor more data, such as air and surface temperature, rath-
er than giving the operator specific instructions (such as
sanding rate).

For further information, please contact Mark Galla-
gher of SRF,

Sources f r this article were a 'TS Research Confer-
ence presentation hib Gallagher in May 2003 and the
IDak i)akfinal report.
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vincing the public of the benefits. Nonetheless,
O'Doherty contended that the potential savings
available through pavement preservation make it
a worthwhile goal.

O'Doherty can be reached at

State perspective
In the second presentation, Jerry Geib of Mn/
DOT focused on Mn/DOT's Pavement Preven-
tive Maintenance Program. fie stated that about
39 percent of the state's roads need no work at
present, 30 percent require preventive mainte-
nance, and 31 percent are too far gone to warrant
preventive maintenance. Though there is not
enough funding available for all of the needed preventive
maintenance, he said an allocation of $40 million would
enable Mn/DOT to make a good start.

For preventive maintenance on HMA pavements,
(;eib recommended crack treatment, chip seal, microsur-
facing, ultra-thin overlay, I IMA overlay, surface milling
with overlay, and edgedrain outlet cleaning & repair. For
PCC pavements, he recommended joint resealing, crack
sealing, spall repair, edgedrain outlet cleaning & repair,
fuill & partial depth repairs, retrofitting dowel bars, and
diamond grinding.

Geib now works as Mn/DOT's pavement preventive
maintenance engineer. In this capacity, he assists, trains,
troubleshoots, and inspects. lie also reviews current
research and evaluates available methods. Ile feels that
the existence of this position demonstrates a high level of
acceptance of the preventive maintenance approach.

Geib can be contacted at ;,
. For more on specific treatments used, see

Gull Lake

Charlotte, N.C.

Duluth

Minneapolis

St. Cloud

Local perspective

Tom Struve, manager of streets, equipment, and central
services in Eagan, discussed his city's approach to pre-
ventive maintenance. First, he showed how Iagan's road
system has expanded dramatically from 243 lane-miles
in 1977 to 683.78 lane-miles in 2003. Then he showed
that the percentage of pavemcnts older than 20 years has
grown from about 6 percent in 1988 to about 30 percent
in 2003, concluding that tagan delinitely needs preven-
tive pavement maintenance.

IEagan manages preventive maintenance through its
pavement management program (PMP), which has been
developed since the early 1990s. Struve said the program
has two major steps: First, workers measure and evalu-
ate the surface condition of all paved streets at least
every three years. Then his staff develops a weighted
average pavement condition index (PCI) rating for each
neighborhood. Eagan's goals are to maintain an overall
weighted average PCI of at least 45 for each neighbor-
hood and a weighted average of no less than 75 for the
entire system.

Kathy Warrcn. 651-351-7432, kwarrenca usinternet.com

847-972-9100, sbhide@cement.org
www.nationalconcretebridge.org/cbcindex.html

Hleather Dorr, 612-625-5267, hdorr(a:umn.edu
www.itsmn.org/ruralits2004/index.html

Julie Grazier, 612-624-3044, jgraziericce.umn.edu
www.cce.umn.edu/engineering/accelerated pavement

Kathy Warren, 651-351-7432, kwarren(alusinternet.com

Struve concluded by stating that preventive mainte-
nance answers many of the questions raised by a rapidly
growing community such as Eagan. The program helps
to consolidate resources, extend the life cycle of streets,
stabilize the workload, and provide long-term financial
stability.

Struve can be reached at

-Richard Kronick
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petri dish where their weight is measured, and then their
size and spacing can be determined. Dimaculangen and
Schwartz have shown the AVA test to be generally as
accurate as. and faster than, previous tests for detecting
size and distance between air bubbles.

They listed several limitations with the current ver-
sion of the AVA:
* lHas narrow range of acceptable water temperatures

(73-4°F)
* Does not work well with low-slump mixes
* Works only with small samples
* Is sensitive to vibration
* Excludes aggregates larger than 6 mm

But they are working on these problems and are
confident that the AVA will become a useful tool. They
will continue testing the AVA to better determine its
usefulness in hot-weather conditions and to modify the
test's stirrers so they can break up low-slump paste.
Schwartz's e-mail address is

-Richard Kronick

Be on the lookout for wildlife
When you're in the field starting springtime projects-
perhaps you're repairing a culvert or seeding a ditch --
remember that wild animals are also engaging in their
springtime rituals. Many times baby animals or birds are
orphaned because of acts by humans or nature, but other
times babies are assumed to be orphaned while their par-
ents are only going about business as usual. low do you
know when to act, and when to just walk by'?

There are many resources to help you. You can look
under "wildlife" in your phone book, call your local ani-
mal humane organization, veterinarian, nature center, or
I)NR office. In the Twin Cities metro area, you may call
Wildlife Rehabilitation & Release (WRR). an all-volun-
teer nonprofit group whose members take care of vul-
nerable orphaned and injured wildlife (612-822-7058).
WRR also provides training opportunities for rehabil-
itators and welcomes new members.

In addition, WRR members created a library of infor-
mation tapes available on the telephone system of the

CTS Transportation Research Conference
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And much more!

Animal lumane Society of. Hennepin County (763-522-
4325). These tapes provide answers to the most com-
monly asked questions for a variety of wildlifle species.

So keep an eye peeled for babies this time of year,
and remember that the best thing you can do might be
to leave them alone.

Examples
Raptors: People commonly find young raptors (hawks,
owls, eagles) out of their nest before they can fly and
think they are orphaned. Most often, these babies are
being taken care of by their parents and should be left
alone. Hlowever, once in a while a young raptor needs
help. What signs should you look for? If a young raptor
is out of its nest and is still covered with white downy
feathers or acts weak (nonresponsive, eyes half closed)
or injured, it may need help. Leave the bird where you
found it and contact The Raptor ('enter at 612-624-4745
for advice. The best thing you can do to help a youtng
raptor is to keep it out in the wild.

I)ucks and geese: Once a duck or goose is nesting,
it cannot be disturbed. You cannot relocate a duck or
goose nest and successfully get the mother to roost. The
nesting phase lasts only 30 days and the law prohibits
disruption of a nest site. All migratory birds are protect-
ed by federal law. I)ucklings wandering around with-

courtesy ort Ie Haptor center

out a mother in sight are probably orphaned and should
be taken to a wildlife rehabilitator. If you observe birds
or waterfowl nests being disturbed or harassed, report
the incident to U.S. FIish and Wildlife Enforcement at
612-713-5449.

Reprinlted and revised with fpermissionfironm Wil/d//e
Rehahililation & Release. Inc.


