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Intelligent compaction may be the next big thing in pavement construction. By combining 
several advanced technologies, manufacturers are producing compactors that show operators 

real-time information about the degree of compaction achieved throughout an entire 
construction project.

This leading-edge concept was 
described in two presentations 
at the 2006 Minnesota Pavement 
Conference. John Siekmeier, a senior 
research engineer at Mn/DOT’s 
Office of Materials, and Dean 
Potts, Advanced Design Group 
Engineering manager at Caterpillar, 
discussed the promise and the 
challenges ahead for intelligent 
compaction.

Caterpillar, Bomag, and Ammann demonstrated their intelligent compaction equipment at an open house on July 17, 
2006, at the MnROAD test facility in Albertville, Minnesota.

Minnesota LTAP has completed a 
graphic redesign of the State Aid Concrete 
Pavement Rehabilitation Best Practices 
Manual. The new version is an easy-to-
use, 5-inch by 8-inch tabbed manual. To 
order a copy, visit Minnesota LTAP at 
www.mnltap.umn.edu/publications.

The original manual was published by 
Mn/DOT State Aid in September 2005 as 
a Microsoft Word file. That version (1.1 
MB PDF) is online at www.lrrb.org/PDF 
/200533.pdf. State Aid contracted with 
Minnesota LTAP to redesign the manual 
to improve readability and more closely 
match previous LTAP manuals.

 The content is the same for both ver-
sions: specifications for concrete repair of 

local city streets and county pavements. 
The content was developed from exist-
ing concrete repair standards used by 
Mn/DOT since 1981, and incorporates 
successful modifications by the cities of 
Owatonna and Austin, Minnesota. The 
content also incorporates standards for 
sidewalk, curb, and gutter repairs into a 
specification format. 

The manual is intended to be used as 
a source of supplemental specifications 
for constructing this work throughout 
Minnesota. All standard plates have been 
designated as SA (for State Aid) to allow 
the State Aid office to track bid prices 
with a consistent title throughout the state. 
LTAP

Minnesota LTAP’s direc-
tors—past and present—
were honored at the Second 
International Symposium 
on Transportation 
Technology Transfer, held 
July 30 through August 3 
in St. Petersburg, Florida. 
An integral part of the 
symposium was the annual 
conference of the National 
Local Technical Assistance 
Program Association 
(NLTAPA).

Cheri Marti, the 
founding director of Minnesota 
LTAP, received a 2006 National 
Program Achievement Award 
from NLTAPA. Marti is now the 
associate director of education 
and outreach with the Center for 
Transportation Studies, in which 
Minnesota LTAP is housed. 

Marti also facilitated an 
interactive general session titled 
“Improving Technology Transfer 
Partnerships.” Joining her were 
key partners from Minnesota: 
Linda Taylor, Mn/DOT Office 
of Maintenance; Clark Moe and 
Cory Johnson, Mn/DOT Research 
Services Section; Rick Kjonaas, 
Mn/DOT State Aid Division; 
Doug Grindall, Koochiching 
County; and Tom Struve and Tom 
Colbert, City of Eagan. 

In addition, Jim Grothaus, cur-
rent director of Minnesota LTAP, 
began his service as the six-state 
regional representative on the 
NLTAPA Executive Committee. 
Mindy Carlson, Minnesota LTAP’s 
workshop coordinator, also 
attended to learn the latest train-
ing techniques. 

Other Minnesotans traveled 
to Florida for mid-year meetings 
of the Transportation Research 
Board, which were held in con-
junction with the symposium. 
Mn/DOT librarian Jerry Baldwin 
and Minnesota LTAP informa-
tion manager Arlene Mathison 
participated in the meeting of the 
Library and Information Science 
for Transportation Committee. 
LTAP

Minnesota LTAP honored 
at national conference

Idaho LTAP’s Bruce Drewes (left), former NLTAPA 
president, presented NLTAPA achievement awards 
to Cheri Marti of Minnesota LTAP and Hank Lambert 
of Vermont LTAP. Maria Ardila-Coulson (not pic-
tured) from Nevada LTAP also received an achieve-
ment award.

Concrete pavement manual published in 
easy-to-use format
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Compaction continued on page 4
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The Minnesota Local Technical Assistance Program is 
part of the Federal Highway Administration’s Local Technical 
Assistance Program (LTAP). LTAP is a nationwide effort 
designed to foster and improve information exchange among 
local practitioners and state and national transportation 
agencies. Minnesota LTAP is administered by the Center for 
Transportation Studies at the University of Minnesota, and 
cosponsored by the Minnesota Local Road Research Board 
and the Minnesota Department of Transportation. 

The University of Minnesota is committed to the policy that 
all persons shall have equal access to its programs, facilities, 
and employment without regard to race, color, creed, religion, 
national origin, sex, age, marital status, disability, public 
assistance status, veteran status, or sexual orientation. This 
publication is available in alternative formats upon request.

Any product mentioned within should not be considered a 
product endorsement. Authors’ opinions/findings do not nec-
essarily reflect the views of Minnesota LTAP.
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American Society of Mechanical Engineers
Nearly $100,000 in academic scholarships are 
awarded annually to ASME student members 
worldwide. The program is a collaboration between 
the ASME Center for Education and the ASME 
Foundation.

Applications for the 2007–08 academic year will 
be accepted online (only) from February 1 through 
March 15, 2007, at www.asme.org/Education 
/FinancialAid/Scholarships/Scholarships.cfm.

 •  You must be a current undergraduate ASME 
student member to log in to the online 
application system. If you are not a member 
and would like to join, jump to the Student 
Online Member Application. The Student 
Membership Fee is $25.00/year. 

 •  You will only need to complete one online 
application.  

 •  Your application will be considered for all 
scholarships for which you are eligible and fit 
the criteria.

Minnesota Surveyors and Engineers Society
MSES provides scholarships to students who will be 
juniors or seniors in civil engineering in the next 
academic year. Applicants are expected to have a 
career interest in transportation. 

Qualifying schools include the University of 
Minnesota Department of Civil Engineering; 
Minnesota State University, Mankato; North Dakota 
State University; and St. Cloud State University. 
Students who are classified as a Minnesota resident 
by an Upper Midwest four-year engineering school 
may qualify for an “at-large” civil engineering schol-
arship at additional schools in Iowa, Wisconsin, 
North Dakota, South Dakota, and Michigan.

The deadline for applications is February 17, 
2007, for all schools except NDSU and MSU-
Mankato. For more information and application 
forms, see www.mses.org/scholapp.htm.

American Bus Association Foundation 
The research and scholarship arm of the American 
Bus Association offers a research grant program 
for graduate students currently working toward a 
specialized degree in a transportation, travel, or 
tourism.

Students  are encouraged to submit an applica-
tion and a research proposal for consideration in 
receiving funds. Each winner will receive $1,500 to 
use toward development of the research product and 
up to $1,000 for expenses related to travel to one 
of the industry showcase events, if the individual is 
invited to present his/her paper.

Additional information about the grant pro-
gram can be found by visiting the ABA Web site, 
www.buses.org/aba_foundation/research/1531.cfm.  
Students may also be eligible for ABAF scholarships. 
LTAP 

Scholarship opportunities

Wendy Frederickson ended her third 
and final year as Mn/DOT’s winter 
maintenance coordinator with the Salt 
Solutions program. Frederickson rep-
resented the Mn/DOT Maintenance 
Office at local, state, and national 
workshops and meetings where she 
shared her training experience in win-
ter maintenance issues.  

The end of her assignment coin-
cided with the 10th anniversary of 
the Salt Solutions program. Program 
accomplishments include increased 
use of brine and other anti-icers and 
strengthened ties with other agencies, 
including Minnesota LTAP. 

Andrew Kubista succeeds 
Frederickson as winter maintenance 
coordinator. He served with District 
6 truck stations in Albert Lea and 
Owatonna before starting his current 
mobility assignment.

“Minnesota LTAP will miss 
Wendy’s support,” says director Jim 
Grothaus, “but we are confident 
Andrew will be a great partner.” LTAP

(Source: Mn/DOT Newsline, June 
7, 2006.)

Kubista succeeds 
Frederickson as winter 
maintenance coordinator

Advice for leading multiple generations
For the first time in U.S. history, four generations with 
distinctly different sets of values are in the transportation 
workplace (see table below). What are the management and 
leadership implications for handling this diversity? 

For “veterans” now nearing retirement age, says Tom 
DeCoster, executive director of the American Association 
of State Highway and Transportation Officials (AASHTO) 
Leadership Institute, managers should reinforce organiza-
tional rules and provide a clear sense of direction. To lead 
baby boomers, managers need to make decisions through 
consensus and offer socialization opportunities. Generation 
Xers prefer to work independently and are skeptical of 
management and their motives, while those in Generation 

Y—today’s youngest workers—need supervision and struc-
ture. The most critical message for transportation manag-
ers dealing with Gen Y, he adds, is that this generation 
seeks a higher purpose in their work life. 

Overall, DeCoster advises, managers should not expect 
generational values to change over time. No one has bet-
ter values—they only have different values. And finally, 
he says, “no generation is genetically impeded from being 
productive.” 

DeCoster shared this advice at the CTS Spring 
Luncheon on May 24, which was held as part of the CTS 
annual research conference. To read more coverage of his 
speech, please visit www.cts.umn.edu/events/rescon. LTAP

Veterans (born 1922–1946) Boomers (born 1946–1964) Gen X (born 1964–1980) Gen Y (born 1980–2000)

Values •  Value chain of command, 
structure, discipline.

•  Polite, respectful.

•  Appreciate tradition, history.

•  Believe in logic, not magic.

•  Uncomfortable in team meetings.

•  Like fair and level playing field, 
seniority.

•  Geared toward securing 
promotions.

•  Teamwork oriented.

•  See themselves as “stars.”

•  Put careers first, family second.

•  Self-reliant and skeptical.

•  Lifestyle balance is critical.

•  Nontraditional orientation to 
time and work location.

•  Prefer informality in work 
relationships.

•  Technologically savvy.

•  Positive expectations about work 
and life.

•  Comfortable with diversity.

•  Can do whatever you want to.

•  Comfortable with team process.

•  Technologically sophisticated.

On the 
job

•  No news is good news.

•  Hardworking on all assignments.

•  Reluctant to challenge 
management.

•  Work first, pleasure later.

•  Like the personal touch and 
respect.

•  Money, title, corner office.

•  Experienced with chain of 
command.

•  Very sensitive to performance 
feedback.

•  Ignore personal conflict.

•  Believe in magic of leadership.

•  Prefer to work independently.

•  Suspicious of management.

•  Attach little value to 
networking.

•  Impatient with non-performers 
and lack of progress.

•  Prefer projects over recurring 
work.

•  Optimistic

•  Comfortable with multitasking

•  Need supervision and structure.

•  Avoid “difficult people” work 
environments.

•  Like a “you can be a hero” work 
environment.
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LRRB UPDATE

The Town of Hassan hopes so. A research proj-
ect funded by the Minnesota Local OPERA 
(Operational Research Assistance) Program looks to 
recycle used asphalt roofing shingles to pave roads. 

Mn/DOT currently allows the use of postindus-
trial asphalt shingles (scrap directly from manufac-
turers) in paving asphalt. But postconsumer roofing 
shingles torn off in residential reroofing projects—
known as “tear-off shingle scrap”—haven’t been 
tested as thoroughly. A $10,000 grant from OPERA 
is helping to change that. 

Omann Brothers, the contractor responsible 
for all project processing and paving operations, 
has been recycling manufacturers’ asphalt shingles 
regularly into paving asphalt for more than 15 years, 
but has not regularly used tear-off shingles. For 
this project, Omann sourced, sorted, and recycled 
the tear-off shingles and made sure they were clean 
enough to meet Mn/DOT and county specifications.

Roofing companies supplied Omann Brothers 
with about two tons of tear-off asphalt roofing shin-
gles. Omann then paved a 300-foot test stretch of 
Park Drive just south of the intersection with Tucker 

Road in the Town of Hassan. 
To compare the performance of the pavements, 

Omann paved a 100-foot test strip with 5 percent 
tear-off shingles, a second 100-foot strip with 5 per-
cent manufacturers’ shingles, and a final 100-foot 
test strip without any shingles. The research part-
ners (including Mn/DOT, Hennepin County, the 
LRRB, and the Town of Hassan) expect the tear-off 
shingle asphalt to perform just as well as manufac-
turers’ shingle asphalt in terms of gradation, density, 
air voids, and asphalt extraction test. 

The difference lies in cost. Using recycled asphalt 
shingles in asphalt reduces the use of virgin asphalt 
binder, a cost that is rapidly rising, according to a 
report prepared by the Town of Hassan. The savings 
to highway departments, the report said, will further 
encourage research of this technology. Recognizing 
this value, Hennepin County, Mn/DOT, and Dan 
Krivit and Associates (the project consultant and 
coordinator) donated about half the total research 
cost for labor and consulting. LTAP

—Jim Hammerand, LTAP intern

Recycling roofing shingles in pavement 

Cars can’t drive on roofs…or can they? 

Hassan Township hopes to cut costs by recycling postconsumer 
asphalt roofing shingles in pavement.

Local organizations have a powerful new tool to 
help identify safety problem areas in their juris-
dictions. MN-CMAT—the Crash Mapping and 
Analysis Tool—allows users to easily access, com-
prehend, and display data about automobile, bicycle, 
and pedestrian crashes. It is a GIS-based tool cus-
tomized with 10 years of Minnesota’s crash data.  

The tool was developed by Iowa State 
University’s Center for Transportation Research and 
Education in partnership with the Minnesota Local 
Road Research Board’s Research Implementation 
Committee (LRRB-RIC). Mn/DOT’s State Aid 
Division also provided funding.

A technical advisory panel chaired by Sue Miller 
of Freeborn County guided the project. Other mem-
bers on the TAP included Minnesota LTAP director 
Jim Grothaus and representatives of a number of 
counties and Mn/DOT offices. 

With this software, users will be able to ana-
lyze crashes based on a number of crash attributes, 
including county, city, and township coordinates, 
milepost, node, intersection (road-road, road-
rail, road-river), DOT case number, and local law 
enforcement case number. The tool also lets users 
produce charts or maps to graphically view crash 
data and crash locations. Charts can be created 
by various crash attributes, including crashes by 
county, month, day of the month, day of the week, 
major cause, crash severity, manner of crash, surface 
conditions, and type of roadway. The software pro-
duces a color map with plotted crash sites, a series 
of charts based on crash attribute, and automated 
reports based on selected attributes of crashes.

 Minnesota LTAP helped coordinate 10 free 
training sessions in May and June for county engi-
neers and other county engineering staff around 
the state. “By using the tool,” says Grothaus, “county 
professionals will be able to more efficiently reduce 
the number and severity of crashes within these 
areas.”

So how can you use MN-CMAT? The Minnesota 
County Engineer Association’s Web site— 
www.mncountyengineers.org—identifies potential 
applications. 

For more information about this tool, check out 
Mn/DOT’s State Aid Web site at www.dot.state.mn 
.us/stateaid/res_crash_map_tool.html.  LTAP

New tool identifies, 
analyzes crash problem 
areas
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Problem: During snow removal operations, snow and 
ice often accumulate near the bottom of snowplow 
windshields and on wiper blades, reducing wiper effec-
tiveness. From time to time, drivers have to stop to 
manually remove the snow and ice. The vehicle body is 
often slippery, making the climb up to the windshield 
not only inconvenient but hazardous.

Solution: Mount air cylinders on the wiper arms 
using the vehicle air system. Install a button control in 
the cab. By pushing the button, the air cylinders retract 
the wiper arms about 6 inches from the windshield. 
When the button is released, the wiper arm quickly 
slaps back to the windshield, driven by both the wiper 
arm spring and the cylinder return spring. This quick 
slap often removes the accumulated snow and ice.

Procedure: Based on the design of the wiper arms 
on individual vehicles,  mount an appropriate-sized air 
cylinder on each wiper arm. Install controls 
in the cab in a convenient, yet out-of-the-way, 
location. In cases where vehicles do not have 
an on-board air system, mount an air tank 
on the vehicle. Charging the air tank prior 
to plowing provides enough air for a typical 
plowing event.

Results: For vehicles with bolted-down wiper 
arms, the system works very well, with little 
maintenance. (It is necessary to add air-tool 
oil to the cylinders a couple times per year.) 
For vehicles with quick-release wiper arms, 
there have been some problems: Under heavy 

snow conditions, operating the device can strain the 
wiper motor, drive arm, locking device, and wiper 
arm splines. After the first use of these devices, vehicle 
operators requested them, and devices were installed 
on additional vehicles with success. Hutchinson’s fleet 
of snow equipment is largely outfittted with these 
devices, and operators now take them for granted as 
part of their equipment. 

Approximate Cost: $350–$450 per truck ($1,800 
approved for project)

Implementation: The technology has been adopted 
by the cities of Hutchinson and Pipestone; McLeod 
County; Mn/DOT branches in Hutchinson, North 
Branch, and Pipestone; and several other agencies.   

Project leader: Brad Thielsen, plant equipment 
mechanic, City of Hutchinson LTAP

OPERA project: 
Windshield wiper deicer

The Exchange regularly highlights projects com-
pleted under the LRRB’s Local Operational 
Research Assistance Program (Local OPERA). A 
condensed sample from the 2006 OPERA annual 
report is reprinted above. For a copy of the report, 
please visit www.mnltap.umn.edu/opera.

Local OPERA helps to develop innovations in 
the construction and maintenance operations of 
local government transportation organizations. 
Learn more about the program and apply for 
OPERA funding online at www.mnltap.umn.edu 
/opera, or contact Jim Grothaus, Minnesota LTAP 
director, 612-626-1077, mnltap@umn.edu.

New! OPERA 2006 annual report online: 
www.mnltap.umn.edu/opera
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How do you measure strength?
Siekmeier began by reviewing the history of soil 

strength measurement. He described the currently 
accepted approach as a “three-legged stool”: By con-
trolling moisture content and density, we are able to 
estimate and control material strength.

Intelligent compaction defined
Potts defined an intelligent compactor as a piece 

of equipment that measures soil/asphalt compac-
tion, displays the measurements to the operator, 
records and maps the compaction results using 
global positioning system (GPS) coordinates, and 
controls (or guides) the machine compaction effort 
in response to the measurement system.  

The equipment creates a map showing the qual-
ity of compaction across the entire area of each lift 
of material in a project. It also allows the operator 
to target problem areas, increase compaction where 
needed, and prevent over-compaction. And last, the 
speakers said, it archives all collected data for use if 
problems arise and to define requirements for later 
projects.

Mn/DOT and many other agencies across the 
United States are working on pilot projects with the 
goal of redefining compaction acceptance criteria 
and quality control/quality assurance procedures for 
subgrades and bases. Since moisture control is one 
of the “legs” of the stool, these projects are evaluat-
ing not only intelligent compactors but also various 
moisture measurement devices.

How they do it
Dean Potts described three different approaches 

to compactor-based compaction measurement:
Compaction meter value method. A drum-
mounted accelerometer measures G-force at the 
vibratory drum’s fundamental frequency (typi-
cally vertical accelerations only) and at harmonic 
frequencies. This information is used to control 
the drum’s amplitude. 
Force vs. displacement method. This is more of 
a direct measurement technique in which drum-
mounted accelerometers and position sensors 
measure stiffness and send signals that control 
drum amplitude and frequency. 
Energy or power method. The system measures 
the driveline power needed to roll over soil or 
asphalt and corrects for grade and machine 
acceleration. This is the only approach of the 
three that works for both vibratory and non-
vibratory compactors.

Asphalt compaction
From research on the use of intelligent compac-

tors in asphalt projects, Potts drew the following 
conclusions:

• The condition of underlying material is critical 
to the successful compaction of asphalt surface 
layers.

• Measuring asphalt compaction also measures 

the compaction of the base and subgrade mate-
rials. To what degree or depth depends upon the 
asphalt thickness and which of the three mea-
surement-feedback systems is employed. 

• Changes in asphalt temperature make significant 
changes in asphalt stiffness. Measurements need 
to be corrected for temperature.

• Changing amplitude and vibration frequency 
from first to last passes can significantly reduce 
the number of passes required to reach full den-
sity; this is more significant in asphalt than in 
soil compaction.

The speakers reached the following conclusions:
• Intelligent compaction produces better and more 

consistent compaction, which results in fewer 
road failures. This reduces cost and disruption 
of service—and increases safety.

• Intelligent compaction records will be useful in 
analyzing road performance so future roads can 
be designed to be even more durable and pro-
vide greater value.

• Intelligent compaction is now possible at reason-
able costs due to innovations in GPS, machine 
controllers, and sensors.

• Intelligent compactors guide crews during con-
struction and allow precise and efficient inspec-
tion via proof rolling.

• Equal numbers of passes do not create equal 
compaction when base and sub-base are not 
uniform in soil type, gradation, moisture, or 

when there are problems in the deep structure 
below fill.

• Increasing the compaction effort on a soft spot 
does not always bring it up to the same level as 
the surrounding material, in which remediation 
of some sort is needed. Moisture content is an 
important variable.

• The operator can determine when an area has 
reached the desired compaction level, or if the 
area will not reach the desired compaction with-
out remediation.

• Over-compaction can be controlled by auto-
matic amplitude adjustment (machine input) 
and by reducing the number of passes (operator 
input).

• The operator of an intelligent compactor gets 
immediate quantitative information, which 
results in a better job with less wasted effort. 
Therefore, the importance of the operator is 
enhanced. Thus, the word intelligent in intel-
ligent compaction refers to both the mechanical 
system and the operator.

For more information: http://mnroad.dot.state 
.mn.us. LTAP

—Dick Kronick, LTAP freelance writer

This article is reprinted from the 18-page Minnesota 
Pavement Conference Session Summaries, produced by 
Minnesota LTAP and online at www.mnltap.umn.edu 
/publications.

Compaction  from page 1

In July, Mn/DOT hosted two open houses—one 
in Akeley, the other at the MnROAD facility near 
Albertville—to demonstrate the use of intelligent 
compaction equipment on roadway grades. 

With this innovative approach, single-drum 
rollers determine the stiffness of the roadway 
grade in real time. GPS equipment on the rollers 
allows the operator to view a map inside the roller 

cab showing roller location and the quality of 
compaction across the entire surface of each lift. 

 Research studies, resources, and presentations 
are online at www.dot.state.mn.us/const/tools 
/consttechnology.html.

For more information, contact Glenn 
Engstrom, glenn.engstrom@dot.state.mn.us. LTAP

Caterpillar demonstrated its intelligent compaction roller equipment 
at the 6-mile reconstruction project along TH 64 south of Akeley, 
Minnesota, on July 20, 2006, at the White Oak Township Hall. The 
special provisions for the project require the contractor to provide 
intelligent compaction equipment for the quality control  compaction 
testing of the grade. 

Jean Wallace from the FHWA, Dean Potts from Caterpillar, and Doug 
Differt, Mn/DOT’s deputy commissioner, talk about the use of intelligent 
compaction in Minnesota. Caterpillar’s intelligent compaction roller is in 
the background.

Open houses show basics of intelligent compaction

The Transportation Engineering and Road Research 
Alliance (TERRA) has launched a Web site, www 
.terraroadalliance.org, featuring information on the 
organization and its activities. 

TERRA was established in 2004 as a new gover-
nance structure for MnROAD, Minnesota’s large-
scale pavement research facility. The success of 
MnROAD as a research tool during its first decade 
of operation, along with a need for sustained fund-
ing, prompted Mn/DOT to create the TERRA part-
nership-based research model for future operations. 

MnROAD, with its combination of mainline 

freeway sections and dedicated low-volume test 
roadway, enables researchers to carry out long-term 
evaluations of pavement materials and designs 
under real-world conditions. The Web site will play 
a key role in communicating the results of research 
at MnROAD to a broad audience of pavement 
stakeholders. As new research results and projects 
are generated, they will appear on the site. TERRA 
is also developing an electronic newsletter to high-
light developments in pavement research. 

The Web site is also a good place to learn more 
about partnering with TERRA. The alliance is 

actively seeking to expand its research activities 
through partnerships with pavement stakeholders 
in both the public and the private sectors. 

The newest addition to TERRA is the Michigan 
Department of Transportation, which joins a num-
ber of regional partners including Mn/DOT, the 
Minnesota Local Road Research Board, pavement 
industry associations, and Iowa State University’s 
Center for Transportation Research and Education. 
The Norwegian Public Roads Administration is also 
a member. LTAP

TERRA Web site to share MnROAD research
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   MAINTENANCE
Rubbilization and HMA overlay in Faribault County
by Matt Shinners, Antigo Construction, Inc., and Jill M. Thomas, P.E., MAPA Associate Director 

CSAH 16 prior to final 1!-inch wear courseRubblizing the deteriorated PCC on CSAH 16 prior to HMA overlay Using a vibratory Z-grid roller for compaction

The Carlton County Highway 
Department installed circuitry on 
its snowplows to prevent damage to 
underbody plows when backing up, 
preventing thousands of dollars in 
damages by spending a fraction of 
that amount.

The modification, which takes 
about eight hours to install, auto-
matically raises the underbody plow 
whenever the operator shifts the truck 
into reverse. A pressure switch detects 
the blade once it is fully raised and 
shuts off the hydraulic lifting action to 
prevent over-pressurization. 

Highway maintenance superin-
tendent Randy McCuskey said that 
before the installation, plow opera-
tors would back up their rigs without 
remembering to lift the underbody 
blade first. That would fold the blade 
toward the front of the truck and 
break cylinders, causing up to $3,000 
in damages.

Not anymore, said McCuskey. 
Since former Carlton County 
mechanic Arnie Lofgren developed 

the circuitry and fitted the entire plow 
fleet, there hasn’t been a single acci-
dent. 

“We saved a ton of money,” said 
McCuskey.

To modify each plow, counties 
should expect to spend about $150 
on materials: two relays, an indicator 
light, a pressure switch, wires, and 
hoses. Plows with a mechanical switch 
to raise the plow require minimal 
additional modification, Lofgren said.

“Usually it goes pretty good,” 
Lofgren said of the installation. “With 
the right tools, you could probably get 
it done in half a day.” LTAP

—Jim Hammerand, LTAP intern

Maintenance Research 
Corner

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 highlights 
from recent bulletins. If you would 
like to be added to the bulletin mail-
ing list, please e-mail Farideh Amiri 
of Mn/DOT Maintenance Research at 
Farideh.Amiri@dot.state.mn.us.

For past issues, visit www.dot.state 
.mn.us/maint/research-news. For 
questions or comments, call 651-282-
5434.

Jetter project
Highway drainage repair and clean-
ing require the use of a jet rodder to 
blast through debris to get the water 
flowing again. Production units are 
very expensive and found in limited 
numbers around the state. This D-6W 
project will construct a rodder utiliz-
ing the hydraulic power from their 

existing John Deere tractor. This will 
substantially reduce the cost of pur-
chasing a production unit.

For more information, contact Ron 
Heim or Daryl Johnson, Mn/DOT 
Faribault Truck Station D-6W, 320-
334-4495.

Full matrix LED changeable message 
sign 
This project is evaluating full matrix 
changeable message signs. District 
1-Duluth and Metro District-Arden 
Hills received funding from NTREC 
for this project. Scheduled completion 
date is spring of 2007. The Mn/DOT 
Office of Safety is also participating in 
the research.

For more information, contact Tim 
Sheehy, D-1 maintenance superinten-
dent, 218-749-7798, or Sue Lorentz, 
Metro District work zone safety, 651-
775-0309. LTAP

County State Aid Highway (CSAH) 16, east of Blue 
Earth, is one of the most heavily traveled roads in 
Faribault County. This road provides access to a 
large grain elevator and other businesses in Blue 
Earth. The last major maintenance on this segment 
was in the early 1980s, and it needed reconstruction. 
The old, narrow concrete pavement had been over-
lain several times but the joints and cracks in the 
concrete continued to reflect through the asphalt. 

In 2004 Faribault County decided to reconstruct 
the roadway section and bring the road up to cur-
rent standards. Concrete rubblization was chosen 
to minimize reflective cracks. The width of the 
paved Mn/DOT turnback roadway was increased 
from 20 feet to 26 feet and the grade was corrected 
in two areas to meet vertical alignment standards. 
The grade correction areas were 2,600 linear feet in 
length. 

Ulland Brothers, Inc., Albert Lea, was awarded 
this 8-mile-long project, and subcontracted with 
Antigo Construction, Inc., for the concrete rub-
blization. The first step was to mill off the 6 inches 
of existing asphalt overlay. Antigo then rubblized 
the existing portland cement concrete (PCC) pave-
ment, which had a tapered thickness of 9 inches to 
7 inches, with one of its MHB Badger Breakers®. 

Antigo followed with a Z-grid vibratory roller over 
the rubblized concrete to further crush the surface 
particles and seat the rubblized layer of concrete. 
More than 80,000 square yards of concrete was rub-
blized in seven days.

The roadway was then widened by 3 feet on each 
side using a 9-inch-thick layer of crushed concrete 
adjacent to the existing concrete. Edge drains were 
installed outside the widenings. New centerline cul-
verts were installed and the grade was corrected in 
two areas. The base was now ready for the hot-mix 
asphalt (HMA) overlay. Ulland Brothers paved 6 
inches of HMA in two lifts. “In summer 2005, 1! 
inches of LVWE45030B mix was placed for the final 
wear course, and the project required a total of just 
over 55,000 tons of HMA,” said John McDonald, 
Faribault County Engineer.

The Faribault County project highlights some 
of the advantages of the concrete rubblization and 
HMA overlay process. The rubblized layer serves 
as a composite flexible base design and excellent 
drainable base for the new HMA. Breaking the 
concrete into small yet still tightly interlocked par-
ticles through the process of rubblization greatly 
reduces thermal and load-induced movement of 
the concrete slabs. The resulting layer is similar to a 

crushed aggregate layer but typically offers greater 
support due to the interlocking of the particles. 

The speed of the process keeps road closures to a 
minimum and the cost is significantly less than total 
reconstruction. In essence, the process recycles the 
deteriorated PCC in-place. No right of way needed 
to be acquired in the rubblized portions of the 
project. In addition, traffic was able to use the road 
throughout most of the project. All of the existing 
materials (asphalt, concrete, aggregate shoulders) 
are recycled, thereby reducing cost and minimizing 
truck movements, and helping conserve nonrenew-
able resources. The final cost per mile was $361,360.

What was once a rough-riding road with signifi-
cant maintenance expenses has become a smooth-
riding, low-maintenance, safe road. The widespread 
success of concrete rubblization and HMA overlay 
across the United States suggests that this option 
should be seriously considered whenever a concrete 
pavement is in need of rehabilitation.

More information is available on the Minnesota 
Asphalt Paving Association’s Web site, www 
.asphaltisbest.com, along with reference to MAPA’s 
Asphalt Paving Design Guide. LTAP

Say goodbye to underbody plow 
accidents
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CTS RESEARCH CONFERENCE
The Center for Transportation Studies Seventeenth Annual Research Conference, held May 24–25 in St. Paul, featured 
many presentations of interest to local agencies. Three presentations are summarized below. 

Many of us rent cars at times, but have 
you ever thought of renting a traffic 
lane? With one of Mn/DOT’s inno-
vative contracting approaches, road 
builders are charged “rent”—higher 
during rush hours, lower on week-
ends—to minimize congestion and 
delays from construction. 

Lane rental was one of the new 
techniques reviewed by Jay Hietpas, 
design-build program director with 
Mn/DOT, to reduce project delivery 
time, improve quality, and increase 
contractor production. These tech-
niques—including A+B (cost + time) 
bidding and incentives for early com-
pletion—are currently being used on 
several high-profile projects around 
the state.

Public expectations are driving 
these innovations, he said. Results of a 
2004 omnibus survey found by a three 
to one margin, Minnesotans favor 
spending more on construction sched-
uling to get work done more quickly. 
They also favor shorter durations even 
if it means Mn/DOT would do fewer 
projects each year. 

Lane rental encourages contractors 
to minimize road-user impacts dur-
ing construction. The rental is part 
of the bid, and then during construc-
tion, lane rental is assessed for each 
lane closure and subtracted from the 
bid amount. For example, on a TH 
55 project in the metro area, the peak 
hour rate was $3,000/hour, off-peak 
$1,000/hour, and night/weekends 

$500 to $700/hour. The low bid for 
lane rental was $89,250 and the actual 
charged was $50,750, so the incentive 
ended up at $38,500.

Lane rental is used for intermittent 
disruptions and flagging operations, 
Hietpas said. It’s not used for difficult 
bids or when contract changes are 
possible due to third-party delays, 
poor soil scenarios, and right-of-way 
issues. 

A+B bidding uses the traditional 
bidding method but adds a time fac-
tor. In this process, Mn/DOT defines 
a daily road-user cost and a maximum 
amount of time allowed. Then, con-
tractors bid cost + time: (A) + (B x 
road user cost/day). The contract is 
awarded to the lowest bid of the com-
bination of cost plus time.

The A+B approach is best used on 
high-impact projects and those with 
detours, Hietpas said. It’s not advised 
when there is minimal benefit to the 
public or a potential for significant 
contract changes.

The A+B approach has been used 
on projects ranging from $601,000 to 
$102,000,000. It was used on 15 proj-
ects from 2002 to 2005, and at least 8 
are expected in 2006. Bid prices are 
comparable to standard projects. At 
project completion, total time was 
reduced 36 percent with incentives, 
and 19 percent without incentives. 

To shave time for these approaches, 
contractors work longer hours and on 
weekends, improve coordination with 

When it comes to aggregate supplies, 
Minnesota is a stone’s throw away 
from trouble. 

Reserves are declining rapidly in 
the Twin Cities metro area largely due 
to rising demand and new land-use 
development, said J.D. Lehr of the 
Aggregate & Ready Mix Association.

The Minnesota Legislature estab-
lished a program to map aggregate 
deposits in the 1980s, Lehr said, but 
because the project has been “consis-
tently underfunded,” the Department 
of Natural Resources (DNR) has been 
able to map only 23 of 87 counties. 

A 2000 legislative task force pre-
dicted that the present resource base 
will be exhausted by 2029 if policies 
remain unchanged, Lehr said, with 
high-quality gravel expected to be 
gone before other categories. The task 
force recommended four actions to 
conserve resources: make the greatest 
use of recycling as possible, compen-
sate local governments that preserve 
resources, expand use of multimodal 
transportation, and educate the public 
about conservation’s importance. 

Government needs to play a role 
in preserving and planning aggregate 
resources, Lehr stressed. It also needs 
to plan access options to existing 
metro operations and reserves and 
provide facilities to import aggregates 
into the Twin Cities by rail or barge. 

Given the projected depletion, an 
additional 1 million truck trips would 
be needed to supply the metro area by 
2029. 

Dennis Martin of the DNR said 
we are moving from a time of abun-
dance to one of limited availability 
and longer hauls to job sites—and 
higher costs.

With just 23 of 87 counties 
mapped in detail, only a generalized 
picture of the natural distribution of 
aggregates across the state is known, 
he said. Some areas of the state have 
very few aggregate resources, while 
others have an uneven distribution, 
especially in terms of high-quality 
aggregates. The middle portion of the 
state generally contains the potential 
for aggregate-bearing landforms, but 
detailed information is not available. 

Many factors subtract from these 
available natural resources, Martin 
added. Most of the large and high-
quality deposits near cities are near-
ing depletion. Uses such as Superpave 
and driveways demand higher quality 
aggregates. Expanding urban areas, 
protected lands (such as wildlife areas 
and wetlands), and rural homes are 
competing for land. Various zon-
ing and permitting issues also affect 
availability. 

—Pamela Snopl, LTAP editor

Laws against speeding, drunk driving, and other 
irresponsible behavior on the road are designed 
to protect motorists and pedestrians. But extreme 
weather is another danger travelers face, and often-
times the risks it poses are just as high—and in 
some cases, higher.

To quantify the risks of driving in extreme 
winter weather, Tom Maze, Iowa State University 
professor and director of the Center for Weather 
Impacts on Mobility and Safety (C-WIMS), and 
research engineer Zachary Hans conducted a study 
using 10 years’ worth of crash data from the Iowa 
Department of Transportation (www.ctre.iastate 
.edu/research/inprogress.cfm). Maze presented find-
ings from their project summary.

The researchers found that in both rural and 
urban areas, traffic crash rates increase during 
inclement weather, but the severity of those crashes 
tends to be higher in rural areas than in urban ones. 
This is because during snowstorms, traffic in urban 
areas slows due to congestion, so crashes tend to 

occur at lower speeds than they do during clear 
conditions. But in rural areas, where traffic is less 
congested, drivers can select their own speed, 
allowing some drivers to travel at speeds too high 
for the extreme conditions. This results in higher 
average crash severity during winter weather in 
rural areas.

They also found that crashes involving winter 
weather in both urban and rural areas tend to be 
more severe on higher design standard facilities, 
like interstates and freeways, compared with lower 
speed roadways. Although the reasons for 
this are unknown, they speculate that 
higher design standard facilities allow 
drivers more opportunity to drive at 
speeds unsafe for the conditions.

Severe winter storms increase the 
risk of being involved in a crash by as 
much as 25 times—much higher than the 
increased risks created by behaviors that state gov-
ernments already have placed sanctions against, like 

speeding or drunk driv-
ing. “Highway agencies 
might wish to better man-
age and restrict the use of 
highways during times of 
extreme weather,” Maze 
argued, given the higher 
crash risks they docu-
mented.

Another interesting 
question Maze posed was 
whether people need to “re-
learn” how to drive in win-
ter weather every year. The 

study showed that the first 
snowstorm of the year tends to 

have higher crash rates and higher 
rates of crash severity than other snowstorms during 
the remainder of the winter. The research also found 
the winter weather-involved crash rates declined 

over the entire season; this demonstrates that 
as drivers are exposed to more snowstorms, 
they become more expert at driving in winter 
weather conditions. This same trend occurred 
in data sets from every year the researchers 
studied, leading them to conclude that drivers 
do, in fact, seem to forget their lessons about 

winter driving each year after the snow melts.
Maze concluded that relative winter weather 

crash frequency and severity is dependent on three 
factors: the location (urban or rural), the type of 
roadway, and driver experience with winter weather. 
Maze’s findings were presented to the Iowa DOT to 
help officials make adjustments to snowplow rout-
ing and schedules and winter maintenance applica-
tion, as well as to address the winter weather crash 
risks this research uncovered. LTAP

—Marni Ginther, LTAP intern

Winter weather: more dangerous than drunk driving?

Aggregate availability Innovative contracting techniques

“...Transportation professionals are used to reacting to 
weather rather than proactively managing transportation 
in response to anticipated weather conditions.”

 —Tom Maze and 
Zachary Hans

Contracting continued on page 7
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INFORMATION SERVICES
Questions? Contact Arlene Mathison, Minnesota LTAP librarian, 612-624-3646, e-mail amathison@cts.umn.edu.The Shelf

Are you looking for materials to use in 
your monthly safety meetings? Iowa 
LTAP has created six training modules 
that might just be the ticket.

The modules (476 KB PDF) cover 
the following topics:

• Hard hats
• Lifting and carrying
• Shop safety
• Work site safety
• Safe vehicle operation
• Snow and ice operations

These modules are easy-to-use, 
customizable training materials for 
conducting worker safety training 
sessions. Use these self-contained 
modules in any order to train new 
employees or review safety topics with 
more experienced employees.

Each module includes a handout 
for employees and a guide for the 
trainer. The employee handout pro-
vides employees with an outline of 
important information on the module 

topic. The trainer guide includes train-
ing activities, training goals, and tips 
for supervisors.

The modules are online at www 
.ctre.iastate.edu/pubs/worker_safety. 
Additional modules are under devel-
opment, so be sure to check back 
again. LTAP

Reports
Simplified Guide to the Incident 
Command System for Transportation 
Professionals (Federal Highway 
Administration, FHWA-HOP-06-004) 

The Incident Command System (ICS) is a 
systematic method for coordinating emergency 
responses. It helps agencies aggressively 
manage traffic disruptions and their conse-
quences and return the transportation system 
to full capacity quickly. ICS allows emergency 
responders, state DOTs, and others to work 
together using common terminology and pro-
cedures at incident scenes. The purpose of the 
guide is to introduce the basics of ICS to state 
and local transportation professionals who 
may be called upon to provide expertise or 
assistance in a traffic incident.

Job Site Evaluation of Corrosion-
Resistant Alloys for Use as Reinforcement 
in Concrete (Federal Highway 
Administration, FHWA-HRT-06-078)

Economic considerations have historically 
prevented widespread use of high-perfor-
mance, corrosion-resistant reinforcements 
such as stainless steels in bridge construction. 
However, with the advent of life-cycle cost 
analysis as a project-planning tool and of a 
requirement that major bridge structures have 
a 75- to 100-year design life, the competi-
tiveness of such steels has increased. This 
project’s objective was to evaluate and provide 
a historical record of approved state bridge 
construction projects throughout the United 
States that used corrosion-resistant reinforce-
ments.

Managing Travel Demand: Applying 
European Perspectives to U.S. Practice 
(Federal Highway Administration, FHWA-
PL-06-015)

The Federal Highway Administration, 
American Association of State Highway 
and Transportation Officials, and National 
Cooperative Highway Research Program 
sponsored a scanning study of programs and 
policies that manage travel demand in several 
European countries. The team learned that 
travel demand could be affected through a 
variety of measures, including road pricing, 

variable message signs, and customized 
traveler information. This report includes the 
team’s case studies, key findings, and recom-
mendations for U.S. implementation.

Interim Recommendations for the Use 
of Lithium to Mitigate or Prevent Alkali-
Silica Reaction (ASR) (Federal Highway 
Administration FHWA-HRT-06-073)

Progress is being made in efforts to combat 
alkali-silica reaction in new and existing port-
land cement concrete structures. There has 
been renewed interest in recent years in using 
lithium compounds as either an admixture in 
new concrete or as a treatment of existing 
structures. This report provides practitioners 
with information and guidance to test, specify, 
and use lithium compounds in new concrete 
construction and in repair applications.

Briefs
Protocol to Identify Incompatible 
Combinations of Concrete Materials 
(FHWA-HRT-06-082)

Incompatibility of concrete materials is 
defined as an interaction between acceptable 
materials that results in unexpected or unac-
ceptable performance. This brief summarizes 
the findings of FHWA’s project on identify-
ing combinations of concrete materials. The 
project’s aim was to develop a protocol that 
enables users to assess whether a given com-
bination of materials used to make concrete 
for pavements is likely to exhibit incompatibil-
ity in a given environment.

Guides
Coordinated Freeway and Arterial 
Operations Handbook (FHWA-HRT-06-095)

Transportation agencies are realizing the 
importance of managing and operating trans-
portation facilities to make the most of their 
existing capacity. However, not many agencies 
are operating freeways adjacent to arterials 
in a manner that treats these roadways as 
an interconnected traffic operations corridor, 
rather than separate entities. This handbook 
provides guidance and recommendations for 
transportation professionals to comprehen-
sively coordinate freeway and adjacent arterial 

street operations as a single corridor.

Deep Patch Road Embankment Repair 
Application Guide (USDA Forest Service)

Since 1990, engineers in regions 5 and 6 
have been using a design method for repair-
ing road fillslopes with recompacted fill and 
reinforcement, known as the “deep patch” 
method. This guide describes the background, 
performance, design, and construction details 
of the method and details a method for 
designing deep patches for use by engineers 
and technicians.

Vehicle Cleaning Technology for 
Controlling the Spread of Noxious Weeds 
and Invasive Species (USDA Forest 
Service)

Many silvicultural and land management 
activities in national forests involve moving 
vehicles and equipment at off-road locations. 
As a result, equipment can pick up, transport, 
and transplant seeds and spores over great 
distances. This guide summarizes the concepts 
for removing seeds from vehicles and equip-
ment to control the spread of noxious weeds, 
invasive species, and disease.

Mechanistic-Empirical (M-E) Pavement 
Design Guide (Federal Highway 
Administration)

Developed under National Cooperative 
Highway Research Program (NCHRP) Project 
1-37A, this guide provides a uniform basis for 
the design of flexible, rigid, and composite 
pavements, using M-E approaches that more 
realistically characterize inservice pavements 
and improve the reliability of designs. 

CD-ROM
Comprehensive Intersection Resource 
Library Version 3 (Federal Highway 
Administration, CD-ROM FHWA-SA-06-
001)

This CD-ROM is a compilation of resources 
and educational materials about traditional 
signalized and unsignalized intersections, 
roundabouts, highway/rail grade crossings, 
and non-traditional intersections. In addi-
tion, it contains links to additional resources 

and training, and videos of public service 
announcements related to traffic safety.

DVD
Forest Roads and the Environment (USDA 
Forest Service)

This DVD explores how those who work 
with forest roads can consider the road’s rela-
tionship with its environment and therefore 
more effectively manage road maintenance 
and environment preservation. Topics include 
preventive road maintenance that helps avoid 
costly repairs; smoothing and reshaping roads; 
constructing and maintaining ditches, culverts, 
and various surface cross drains; and control-
ling the spread of invasive plants.

Web sites
Long Term Pavement Performance 
Program’s Standard Data Release 
Community of Practice 

To assist users of the Long Term Pavement 
Performance (LTPP) program’s Standard Data 
Release (SDR), the LTPP program has intro-
duced a new Community of Practice Web site. 
The Community of Practice provides SDR users 
with a forum to post questions and share 
experiences in using the LTPP database, which 
contains millions of records of data collected 
by the LTPP program. To visit the Community of 
Practice online, go to knowledge.fhwa.dot.gov 
(under “Highway Community Exchange,” select 
“LTPP Standard Data Release”).

AAA Foundation for Traffic Safety 
Resources

The mission of the AAA Foundation for 
Traffic Safety is to identify traffic safety prob-
lems, foster research that seeks solutions, 
and disseminate information and educational 
materials. Its Web site—www 
.aaafoundation.org/resources—includes 
materials released in 2006, such as Evaluating 
Driver Education Programs, Reducing the 
Crash Risk for Young Drivers, and Effects of 
Interventions to Increase Use of Booster Seats 
in Motor Vehicles for 4-8-Year-Olds. LTAP

A new report by the Minnesota 
LRRB compares traditional contract-
ing methods with three innovative 
contracting methods: A + B with 
an incentive option, lane rental, and 
design-build contracts.

 The A + B contracts received the 
highest effectiveness score for each 
project type. The use of lane rental 
contracting has shown great value in 

reducing both road-user costs and 
delays on recent projects. 

The entire study resulted in 15 
recommendations for improving man-
agement practices in the use of inno-
vative contracting for transportation 
projects. The recommendations will 
assist Mn/DOT in determining which 
contract method will be most effective 
given particular project criteria and 

construction options. 
 To view the report—Performance 

Effectiveness of Design-Build, Lane 
Rental, and A + B Contracting  
Techniques—download www.lrrb.org 
/pdf/200609.pdf. For further informa-
tion, please contact Tom Ravn at 651-
296-6599 or tom.ravn@dot.state 
.mn.us. LTAP

Report reviews effectiveness of new contracting methods

Iowa LTAP publishes worker safety training modules 

subcontractors, add more up-front 
work at bidding, and improve efficien-
cies. Hietpas said Mn/DOT’s approach 
means more staff overtime to oversee 
the contractors’ work and answer their 
questions. 

Incentives for early completion 
are used to reduce contract time and 
help with public perception. They are 
best used for A+B projects and those 
with high impacts to businesses and 
motorists. Incentives typically range 
from $3,000 to $10,000 per day, with a 
maximum at 2 to 3 percent of the bid 
cost. (FHWA recommends less than 5 
percent.) 

“Incentives are a good tool,” 
Hietpas said. “Mn/DOT’s Office 
of Construction and Innovative 
Contracting encourages more use of 
incentives on high-profile projects.” 

For more information, see the 
Mn/DOT Innovative Contracting Web 
site at www.dot.state.mn.us/const 
/tools/innovativecontract.html. LTAP

—Pamela Snopl, LTAP editor

Contracting from page 6
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Calendar
If your professional organization meets on a regular basis, let us include the information here. Contact us at mnltap@umn.edu.
For an up-to-date list of events in Minnesota, please see the LTAP workshops and events calendar: www.mnltap.umn.edu/workshops/events.

Date Event Location Contact

November–December
LTAP Nov. 14 Bridge Maintenance (1.0 cr) Rochester Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP Nov. 15 Bridge Maintenance (1.0 cr) Shoreview Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP Nov. 16 Bridge Maintenance (1.0 cr) Brainerd Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
 Nov. 16–17 Minnesota Public Works Association Fall Conference Brooklyn Center Oona Besse, 612-624-3492, conferences3@cce.umn.edu
LTAP Nov. 21 Storm Water Treatment Basins/Erosion Control Measures (1.0 cr) Medina Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
 Dec. 6 Minnesota Association of Asphalt Paving Technologists 53rd Annual Asphalt Conference Brooklyn Park Tim Mueller, 612-221-0428
 Dec. 7 56th Annual Concrete Conference St. Paul Kay Syme, 612-624-4938, kysyme@cce.umn.edu

January–February
LTAP Jan. 10 Work-Zone Traffic Control (0.5 cr) Marshall Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Jan. 16 Truck-Weight Compliance Training (1.0 cr) Detroit Lakes Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP Jan. 17 Work-Zone Traffic Control (0.5 cr) Willmar Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Jan. 18 Work-Zone Traffic Control (0.5 cr) Brainerd/Baxter Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Jan. 24 Work-Zone Traffic Control (0.5 cr) Duluth Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Jan. 25 Work-Zone Traffic Control (0.5 cr) Grand Rapids Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Jan. 31 Work-Zone Traffic Control (0.5 cr) Austin Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Feb. 7 Work-Zone Traffic Control (0.5 cr) Thief River Falls Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Feb. 8 Work-Zone Traffic Control (0.5 cr) Detroit Lakes Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Feb. 14 Traffic Engineering Fundamentals (1.0 cr) St. Paul Jeff Preston, 651-604-4816
LTAP Feb. 15 Work-Zone Traffic Control (0.5 cr) St. Cloud Kim, United Rentals, 612-521-4200, 800-766-5483
 Feb. 15 11th Annual Minnesota Pavement Conference (1.0 cr) St. Paul Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP Feb. 16 Truck-Weight Compliance Training (1.0 cr) Shoreview Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP Feb. 20 Asphalt Pavement Maintenance and Preservation (1.0 cr) Mankato Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP Feb. 21 Asphalt Pavement Maintenance and Preservation (1.0 cr) Duluth Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP Feb. 22 Asphalt Pavement Maintenance and Preservation (1.0 cr) Medina Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP Feb. 22 Work-Zone Traffic Control (0.5 cr) Rochester Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Feb. 27 Work-Zone Traffic Control (0.5 cr) Mankato Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP Feb. 27 Truck-Weight Compliance Training (1.0 cr) Marshall Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu

March–April 
LTAP March 1 Work-Zone Traffic Control (0.5 cr) Blaine Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP March 6 Truck-Weight Compliance Training (1.0 cr) East Grand Forks Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP March 7 Work-Zone Traffic Control (0.5 cr) Prior Lake Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP March 8 Work-Zone Traffic Control (0.5 cr) Brooklyn Center Kim, United Rentals, 612-521-4200, 800-766-5483
LTAP March 12 Common Sense Solutions to Intersection Safety Problems (1.0 cr) Medina  Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP March 13 Common Sense Solutions to Intersection Safety Problems (1.0 cr) Duluth Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP March 16 Truck-Weight Compliance Training (1.0 cr) St. Cloud Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
 March 20-21 NCATSSA “How To” Training Conference (0.5 cr) Fargo Rick Shomion, 651-296-3035, www.atssa.com
LTAP Apr. Gravel Road Maintenance and Design (1.0 cr) TBD Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP Apr. 3 Truck-Weight Compliance Training (1.0 cr) Duluth Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP   Apr. 10–11 Spring Maintenance Training Expo (0.5 cr/day) St. Cloud Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu 
LTAP Apr. 17 Truck-Weight Compliance Training (1.0 cr) Rochester Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
 Apr. 22–25 2007 APWA North American Snow Conference St. Paul Brenda Shaver, 816-595-5240, bshaver@apwa.net 

May
LTAP May 1 Culvert Installation and Maintenance (1.0 cr) Rochester Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP May 2 Culvert Installation and Maintenance (1.0 cr) Medina Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu
LTAP May 3 Culvert Installation and Maintenance (1.0 cr) Brainerd Shirley Mueffelman, 612-624-4757, conferences2@cce.umn.edu

LTAP workshops 
LTAP workshops, along with events cosponsored by Minnesota 

LTAP, are marked with an LTAP above. Check the Web for details: 
www.mnltap.umn.edu/workshops. You may also register online.

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

Disability accommodations are provided upon request.

CTAP workshops
If the events above aren’t convenient for you, consider scheduling 

a Circuit Training and Assistance Program (CTAP) workshop in your 
neck of the woods. CTAP uses a fully equipped van to provide on-site 
technical assistance and training. Current CTAP training courses and 
special presentations are:

•   Asphalt Pavement Maintenance (0.5 cr)
•   Culvert Installation and Maintenance (0.5 cr)
•   Dust Control on Unpaved Roads (0.5 cr)
•   Gravel Road Maintenance (0.5 cr)
•   Roadside Vegetation Management and Erosion Control (0.5 cr)
•   Snow and Ice Control (0.5 cr)
•   Work-Zone and Flagger Safety (0.5 cr)
CTAP workshops are informal and usually hands-on—in fact, 

many are held in or adjacent to maintenance facilities. Sites with 
easy access for the van are preferred. CTAP fees are $250.00 for 8 
to 10 participants and $350.00 for 11 to 40 participants. The fees are 
for a two- to four-hour CTAP workshop. 

To schedule classes, call the CTAP instructor, Kathy Schaefer, at 
651-282-2160, or e-mail Kathleen.Schaefer@dot.state.mn.us. 

Roads Scholar credit
You can earn credits in Minnesota LTAP’s Roads Scholar program 

by attending LTAP and CTAP workshops and other cosponsored 
events. (Credits are indicated above.) Required workshops and elec-
tives are subject to change. To learn more or enroll in the program, 
visit www.mnltap.umn.edu/roadsscholar. LTAP

EVENTS & TRAINING

The Northland Chapter of the 
American Traffic Safety Services 
Association (NCATSSA) will hold its 
15th annual “How to” safety training 
conference March 20 and 21, 2007, in 
Fargo. The conference is open to city, 
county, state, and federal agencies as 
well as consulting engineers and con-
tractors.

The conference is intended for 
field-level installers, supervisors, 
and designers who work in the areas 
of work-zone traffic control, perma-
nent signing, and pavement marking. 

Planned topics include:
• Work-zone training
• Cold weather pavement marking
• Sign installation training
• Crash testing and NCHRP 350
• Wet reflective pavement markings
• Gravel road maintenance
• Rural road safety
• Safe Routes to School
Participants may also 

enroll in the work-zone train-
ing and receive half a credit 
toward Minnesota LTAP’s 
Roads Scholar Program 

(www.mnltap.umn.edu).
Advance registration materials will 

be mailed out in November, or you 
can register at www.atssa.com. If you 
have any questions, please contact 
“How to” committee member Rick 
Shomion of Mn/DOT, 651-296-3035, 
rick.shomion@dot.state.mn.us. LTAP

Click, Listen, and Learn is the 
American Public Works Association 
(APWA) series of interactive Internet 
educational programs. 

Upcoming topics include devel-
oping an effective safety program, 
growing your tree replacement pro-
gram, and managing fuel costs.

For information, see www.apwa 
.net/Education/CLL. LTAP

Roads Scholar credit offered at ‘How to” conferenceClick, Listen, and  
Learn schedule  
set through July

SHARE YOUR

PLEASE ROUTE TO OTHERS


