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Asphalt Pavement Crack Filling in Northern Minnesota -
by Gary Bruggeman, Steve Voigt, and Charles Magnusson

[Ed. note: This article has been condensed from the
original, which appears in the proceedings of the TRB
Sixth International Conference on Low-Volume Roads.
To order a copy of the proceedings, contact the
Transportation Research Board, (202) 334-3214.]

R ed Lake and Marshall counties have been
changing from the use of asphalt concrete to

polymerized crack sealant for their roads. The material
changes and application methods showed higher failure
rates than expected. The following types of failure
were noted: the elasticity limits of the material were
exceeded, the sealant pulled away from the edges,
routing was inadequate, and the material was unsuit-
able for the extreme temperature variations experi-
enced in northern Minnesota. The solutions were to
specify a proven sealant, change the routing width and
depth requirements to provide sufficient reservoir for
the sealant, increase the training provided to county
employees, set weather condition limits, and develop a
new specification with special provisions to address the
conditions that northern Minnesota experiences. These
conditions, such as extreme variations in seasonal
temperatures, heavy clay soils, and high water tables,
cause the subsoils and base and pavement surface to
move more than those of highways farther south.
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Many counties and cities in northern Minne-
sota are still using asphalt concrete-3 (AC-3) as
their primary crack sealant for roads. The
method of application is the use of pour pots to
apply the AC-3 directly to the crack followed by
a toilet-paper cover. Although this method has
some benefit, there is 100 percent failure of the
crack sealant, usually by November.

New Methods and Materials
Red Lake County

In 1989 Red Lake County tried a new method
of routing the cracks and filling them with a
rubberized crack sealant specified as "Minnesota
Blend." The trial was held on a 9-ton road a mile
long constructed a few years earlier. The crack
routing width and depth were not specified. This
trial experienced a failure rate of greater than 30
percent over a two-year period, which caused the
county to abandon the effort and to return to the
use of AC-3.

Marshall County
In 1991 Marshall County tried a similar

Crack Filling continued on page 3
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Proposed EPA Regulation Affects
Traffic Markings
T he U.S. Environmental Protection

Agency (EPA) is planning to
propose a national regulation to reduce
volatile organic compound (VOC)
emissions from architectural coatings.
VOCs contribute significantly to the
formation of ground-level ozone
(smog).

Architectural coatings include
products such as exterior and interior
paint, stains, industrial maintenance
coatings, roof coatings, primers, traffic
markings, and other specialty coatings.
The draft rule was expected to be
proposed in October 1995, followed by
a 60-day public comment period. The

regulation applies to manufacturers and
importers of architectural coatings.

Traffic marking coatings are defined
in the draft rule as "coatings formu-
lated and recommended for marking
and striping streets, highways, and
other traffic surfaces including, but not
limited to, curbs, berms, driveways,
parking lots, and airport runways." The

draft rule has VOC requirements that
are expected to take effect on October
1, 1996, and January 1,2000.

For traffic markings, the draft rule
contains a VOC level of 150 grams of
VOC per liter of coating, less water and
other exempt compounds in both 1996
and 2000. As noted previously, these
requirements apply at the manufactur-
ing level. There is no limit on the use
of products manufactured prior to the
effective date.

The EPA has included provisions in
the draft rule aimed at increasing
compliance flexibility. These provi-
sions include extra compliance time
(until 1998) for smaller manufacturers,
and market-based approaches (suhZB
the option for a manufacturer to pay an
exceedance fee on the VOC in excess
of specified VOC levels).

For further information contact
Ellen Ducey at the EPA, MD-13,
Research Triangle Park, NC 27711;
fax (919) 541-5689.
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Our questions this issue concern a
national effort to gather data to
determine the value potential of the
Strategic Highway Research
Program (SHRP) for state and local
transportation agencies. Answers
were supplied by Alan Forsberg,
Blue Earth County highway engi-
neer, and Cheri Trenda, Minnesota
T2 Program director.

Q
What is the status of SHRP?

A
The research phase is essentially
complete. Our current challenge is
getting the new information and
products out to the users and providing
what they need to change and adopt
new ways of building and maintaining
highways. Examples of products of
particular interest to local agencies
include work zone safety devices such
as stop/slow paddles, intrusion alarms,
lane dividers, and directional barri-
cades; snow and ice control products
including snow fences, snow scoops,

and anti-icing treatments; road weather
information systems; and pavement
management tools.

Q
aWhat are the T2 centers doing to help?

We are marketing certain SHRP
products to local governments, and
selected T2 centers have been recruited
to gather regional data for a national
study.

Q
What is this study about?

A
At the request of the Transportation
Research Board (TRB) SHRP Commit-
tee, the FHWA has assembled a
research team to assess the return on
investment of SHRP.

Q
How are you going to gather infor-
mation?

A
We are identifying successful applica-
tions of SHRP products at the state
and local levels. Three to four success
stories for each state will be devel-
oped and submitted to the study's
analysis team. Information gathered
will include photographs, user
interviews, operational test reports,
and personal testimonies as well as
data on costs and productivity.

a
How are they going to measure
effectiveness?

A
They intend to focus on cost benefits,
productivity increases, operational
improvements, safety improvements,
and environmental benefits.

Q
How will the study information be
used?

A

The primary use is to help document

SHRP's return on investment. What
are the payoffs of SHRP? What
products are being utilized and
working well? The information
collected will also educate Congress
and state legislatures on the essential
purpose and public benefit of transpor-
tation research. In addition, the
information will be used to develop
user technology transfer and public
relations marketing packages.

a
Who can we contact for more detail on
Minnesota and the surrounding states?

A
Call Cheri Trenda at the Minne-
sota T2 Program, (612) 625-5829.
She will answer your questions
herself or put you in touch with
someone who can. The national
study and final report are scheduled
for completion in November 1996.
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Bituminous Pavements-An Integrated Design/
Construction Approach
byAl Forsberg

[Ed. note: The following article is a
condensed and edited version of a
paper presented by Al Forsberg, Blue
Earth County engineer, at the TRB
Sixth International Conference on Low-
Volume Roads. It describes a design/
construction process that has worked
well in Blue Earth County. Forsberg
worked with Jack Hermer; a bituminous
inspector with the county, to carry out
the project.

For a copy of the LVR proceedings,
please cTontact the Transportation
Research Board, (202) 334-3214.]

The integrated design and construc-
tion model for low-volume bituminous
pavements described here attempts to
take the design from the bituminous
laboratory and complete it in the field.
This model includes the following

components.

Final Pavement Grade
Good ride quality and consistent

structural strength require a uniform
pavement section. Yet cores from
constructed pavements show a signifi-
cant difference in thickness. Appar-
ently, the "ski" on the paver has been
doing a good job of providing an

adquate pavement alignment by
varying the thickness of the bituminous
layer. This results in a nonuniform
pavement with some overly strong and
some weak areas. The problem seems

to have grown with the retirement of
many of the older motor grader
operators with their skill for trimming
the aggregate base before paving.
Fortunately, technology now allows
economical automatic control of the
vertical alignment by laser or string-
line controls.

Stringently Enforced Trial Mix
Production of bituminous material

starts by stringently enforcing the trial
mix design. The agency should require
that all trial mix data and curves be

provided. Aggregate gradation and air
void samples are taken and asphalt
content is measured as soon as

production begins.

Adjustment of Asphalt Content
Frequently, the air void content will

drift from the design level established
for the mix (lower voids range for low
traffic volumes). The asphalt content
should be adjusted if such an adjust-
ment will provide a void content
appropriate for the road (higher asphalt
range for low-volume road). If the
asphalt content is not adjusted, the
gradation should be adjusted.

Adjustment of Aggregate Gradation
The aggregate gradation should be

adjusted by examining the relationship
between the aggregate gradation and
the maximum density curve.

No significant changes in either the
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asphalt content or gradation should be
made without reviewing the stability
curves from the trial mix to ensure that
stability is not reduced below specifi-
cations.

Void Content
As an example of the application of

asphalt and gradation adjustment to
optimize voids, Blue Earth County had
a bituminous paving contract with a
construction firm in summer 1993.
Gradation and asphalt content tests
showed that the contractor was
operating within the specifications.

However, tests showed that the air void
content at 5 percent was above the
optimum of 3 to 4 percent for the low-
volume road being paved. An asphalt
content of 6.5 percent was considered
appropriate based on past experience
with this aggregate source. The
production gradation was extremely
close to the trial mix gradation.

The county elected to adjust the mix
gradation since the asphalt content was
appropriate. After studying the maxi-
mum density curve with trial mix and

Bituminous Pavements
continued on page 7

Crack Filling frompage

method using a polymerized crack sealant on a crack
routing 1 inch wide by 5/8 inch deep. The trial took

place on several highways with a combined length of
5 miles. Marshall County personnel used rented
equipment. The vendor spent one day with the
workers training them on the use of the router, tar
kettle, compressed air lance, and applicator. A
midwinter check on the trial project showed a failure
rate of approximately 90 percent, which was
unexpected. The primary types of failure were that
the elasticity of the material was exceeded and the
material pulled away from the edges, generally
taking asphalt with it.

Problem Definition and
Solutions

Problem Definition
The counties met with the material supplier

and Mn/DOT on several occasions in an effort

to pinpoint the causes of the unexpected
failure rates. In the case of Red Lake County,
the material was not elastic enough to
accommodate the pavement's movement, and
the width of the route was too narrow to
provide an adequate material reservoir for the
expansive soils encountered. In the case of
Marshall county, the primary cause of failure
was determined to be inadequate reservoirs
for the crack sealant material after routing
and, in some cases, the presence of excessive This

testf

moisture in the crack before placement of the sealant.
It was not thought to be a material problem.

Solutions
The counties discussed many potential solutions

with Mn/DOT and the material supplier. Marshall
County modified the width of its route to 1 1/2 inches
and the depth to 1/2 inch. The County Engineer
decided to run comparisons and employed an area
contractor to have the cracks in 5 miles of road
routed and sealed with the same product used the

previous year. In addition, the same equipment used
the previous year was rented with the exception of a
heat lance instead of a compressed air lance. The
vendor retrained the maintenance workers on the

SHRP's return on investment. Whatare the payoffs of SHRP? Whatproducts are being utilized andworking well? The informationcollected will also educate Congressand state legislatures on the essentialpurpose and public benefit of transpor-tation research. In addition, theinformation will be used to developuser technology transfer and publicrelations marketing packages.
0
Who can we contact for more detail onMinnesota and the surrounding states?ACall Cheri Trenda at the Minne-sota T2 Program, (612) 625-5829.She will answer your questionsherself or put you in touch withsomeone who can. The nationalstudy and final report are scheduledfor completion in November 1996.

equipment. One mile of failed crack repairs from the
previous year was rerouted and the cracks were
resealed. Two miles of failed crack repairs from the
previous year were refilled with AC-3 and a 70-37
product when AC-3 was unavailable. An additional 4
miles of cracks was routed to the new width and
depth (11/2 inches by 1/2 inch) by the county
maintenance workers, again with the same product
used the previous year.

Red Lake County, with Mn/DOT's assistance,
developed a new specification that would provide an
adequate reservoir for the crack sealant.

Results
In early 1994, Marshall and Red Lake counties

checked the projects with very satisfying
results. Marshall County's cracks routed to the
new width and depth showed very little failure.
The previously failed cracks that were refilled
(not rerouted) improved from 90 percent
failure rate to a 60 percent failure rate. The
cracks refilled with AC-3 or 70-37 had a 100
percent failure rate. Red Lake County experi-
enced less than a 5 percent failure rate. More
than 90 percent of those failures appeared to
be a result of the router's not being centered
over the cracks.

[Bruggeman is Houston County engineer
(formerly Red Lake County engineer); Voigt is
Lyon County engineer (formerly Marshall
County engineer); Magnusson is with Mn/
DOT

Reprinted with permission from the Trans-
portation Research Board. Do not reprint any
of the material herein without express written
permission from the TRB.]
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Circuit Rider Van Earns Praise, Transfers Inventions
he Circuit Rider Van completed its pilot run
in August. With lead instructor Ken Nelson
of Mn/DOT and co-instructor Don Larson of

Minnesota T2, the van visited 20 different public
works garages this summer, attracting over 350
persons.

The van is a mobile training and education/
information center designed to bring
a range of information to mainte-
nance personnel at their place of
business-the local garage-to make
training more accessible and
affordable to workers and their
supervisors. Unlike other workshops,
which concentrate on one topic, the
Circuit Rider provides a smorgas-
bord of information, training, and
education on topics ranging from
pavement maintenance to worker
safety.

The program is a new effort by the
Minnesota Local Road Research
Board (LRRB) to make technology Participants lis
transfer more accessible to local
government personnel. Program cosponsors are Mn/
DOT, Minnesota T2, and the Federal Highway
Administration. The program truly is a joint effort.
Without the support (vehicle, labor, research) of Mn/
DOT, and especially the Office of Maintenance
Operations and Research, this program would never
have gotten under way. The FHWA also deserves
special credit for their contribution (materials,
equipment).

From the comments and feedback received, the
program was a tremendous success. One satisfied
customer is Richard Larson, Mille Lacs County
engineer, who remarked: "The Circuit Rider Van
Program was extremely effective in providing technical
and hands-on information to our outstate govern-
ments. There was a tremendous amount of discussion

ten to Ken Nelson, lead instructor with the Circuit Rider Van.

generated by this program among the attendees."
Other comments were just as positive: "Keep this
program up, we in outstate need you" ... "Thanks for
listening, caring, and understanding the workers that
do the job" ... "Great way to stimulate new thinking
and break down walls of change" ... "Very good
content in a short amount of time."

Perhaps the key phrase to describe the van program
is that it is technology transfer at its best-and I

emphasize the word transfer. The van transfers ideas
across all levels of government, upward from local
agencies to Mn/DOT and federal officials, and
downward to counties, cities, and townships.
Breaking down barriers and improving the informa-
tion flow between all levels of government-these
are major goals and benefits of the program.

Another interesting aspect of the
pilot program is that we received as
much as we gave. Many people at the
local garages and districts shared their
maintenance inventions. Some
examples of these innovations are
shown below. While, in many cases,
the actual inventor/originator of the
idea may be unknown, in each case
we have given you the place (with
phone number) where we saw it in
action.

Many of these inventions are cheap
fixes to potentially expensive prob-
lems. All are practical and simple to
implement. If you have an idea/
invention of your own you would

like to share, contact Ken Nelson at (612) 282-
5435. When we get enough of these ideas, it is our
intent to develop a Minnesota Maintenance Innova-
tions Catalog and make it available to public works
departments throughout the state. And, as requested
by many of you, look for more of the Circuit Rider
this year (see Coming Attractions) and an expanded
program in 1996.

-Tom Donahue

1 4 all1995Vol 3, o.
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Equipment Multi-use
Helps Stretch County
Road Dollars
by Duane A. Blanck

[Ed. note: The summer 1995 Exchange featured
information from Mn/DOT's Greg Felt on purchas-
ing equipment, including tips on "multi-use"
equipment. In this issue we follow up with a related
article by Duane A. Blanck, county engineer in Crow
Wing County, which originally appeared in the June
1995 issue of Roads & Bridges magazine.

The article describes one example of multi-use
equipment---a Ford truck used for maintenance
activities throughout the year. This truck was also on
display as part of the Mn/ROAD & Wright County
field trip during the Low-Volume Roads conference.
We reprint a condensed version of the article below.
if you would like more information, contact Blanck
at (218) 828-3960.]

The multi-use of various pieces of equipment

within a county highway department's fleet
can help stretch precious road and bridge

funds, and maximize the benefit of the minimal
dollars available for required road maintenance.

An example of such multi-use has been developed
and implemented by Crow Wing County. A modified
Ford F-250 heavy-duty 4x4 pickup truck is being
used for snow and ice control, drainage-related work,
culvert thawing, pavement marking, and roadside
maintenance.

During winter a slide-in hopper box sanding unit is
used for sanding intersections and other isolated
critical areas. In addition, an 8 1/2 foot snowplow is

Multi-use continued on page 7

Cooperative Equipment Purchase Program
Helps Agencies Save Millions

An innovative purchasing system developed
by Mn/DOT enabled the agency and other
units of government to save nearly $2

million in equipment costs during the first half of
1995.

Specifically, during the first six months of this
year, savings from Cooperative Purchasing System
(CPS) included $1.3 million for 1,000 cars, $356,000
for light- and medium-duty trucks, and $216,000 on
snowplow trucks, reports
Larry Schanus, CPS project
manager, and Dave Strege,
specification engineer, Mn/
DOT. By the end of the
calendar year, total savings
may reach as high as $3 to
$5 million.

CPS links cities, counties,
airport authorities, and other
government agencies
through a centralized
purchasing process with Mn/
DOT. This allows govern-
mental units to combine
their expertise and purchas-
ing power to cut costs and
obtain equipment that best

example, Mn/DOT's Owatonna district needed a new
road striper this spring. Instead of placing a new
order, Owatonna's order was added to an existing
order from another agency. The manufacturer was
able to deliver the machine in three weeks. By
getting the striper in early May, the district was able
to mark all of its roads before the start of the busy
Memorial Day weekend. Had the Owatonna equip-
ment manager not known of the other order, delivery

By the end of
the calendar
year, total

savings may
reach as high
as $3 to $5

million.
suits their needs. In addition to cost savings, the
system enables all participants to initiate contracts,
consult directly with manufacturers to improve
equipment, and work together to improve equipment
and service to customers.

Schanus notes that CPS can help participants get
equipment quickly in addition to cutting costs. For

may have taken from six to nine
months. Schanus notes,
"Owatonna got exactly the striper
it needed and saved more than
$3,000 by using CPS."

The CPS computer network
went into operation in July. The
network links users to Mn/DOT
equipment managers at 15
locations statewide plus the
Central Shop facility at Fort
Snelling. Users are able to
instantly see existing orders and
prices, note specifications, and
place orders by using the network.
Other units of government can
currently access the system by
visiting one of these Mn/DOT

sites. Mn/DOT is also working to form a partnership
with the Department of Administration (DOA) that
would make CPS available to local units of govern-
ment through DOA's on-line system.

For further information contact Larry Schanus,
(612) 725-2341, or Dave Strege, (612) 725-2355.

New Equipment Eases Concrete Finishing
Anew lightweight

power screed used
for finishing concrete is
winning converts in
Minnesota. The
device-called the
Vibra Strike®-is
manufactured in
Paducah, Kentucky.
Larry Waletzki, Mn/
DOT bridge mainte-
nance supervisor in
Winona, saw a demon-
stration of the Vibra
Strike while attending a
concrete exposition last
winter. He found it to be
more efficient than the
current manual process, and ordered
one for his crews.

"When placing concrete, getting the
material to the proper height for a
smooth finish is difficult," Waletzki
explains. A large power screed is the
best equipment for finishing, he says,
but most crews do not have access to
this type of equipment. Instead, crews
must revert to the use of dimensional
lumber, such as a 2x4 or a 2x6, to
manually strike off the forms. This
technique uses a lot of time and energy,
he says, because the screed not only
must be pulled back and forth side to
side, but at the same time must be
worked into the unscreeded concrete,
usually more than once.

To Waletzki, the Vibra Strike answers

using less manual labor. "Whereas
two or more people would be needed
to finish the concrete the old way,
only one person is needed with this
unit," he says.

Another Minnesotan using Vibra
Strike is Doug Larson, bridge
maintenance supervisor from the
Brainerd area. Larson says the unit,
purchased with Mn/DOT Mainte-
nance Research funds, has worked
well. In addition, a private contractor

in the Winona area has used Vibra
Strike and is very pleased with the
product, Waletzki reports.

If you would like more information
about Vibra Strike, contact Waletzki at
(507) 453-2908, or check with an
equipment supplier. One Twin Cities
supplier, Minneapolis Equipment
Company, sells the unit (without
floats) for approximately $1,500; they
can be reached at (612) 378-0111, or 1
(800) 462-5343.

Experimental Plow Helps Shrink
Snow Clouds
by Dan Peterson

some of these concerns. It is a small unit,
about the size and weight of a typical
hand-held weed trimmer, and the power
is supplied by the same type of motor. By
changing the floats, it can be used on any
size job. "In fact," he says, "a plain piece
of 2x4 or 2x6 can be bolted onto the
power head."

Because of an eccentric weight inside
the unit, the Vibra Strike can use vibra-
tion to help the screed strike off excess
material and cause the concrete to pack
itself. This results in a more naturally
dense finished material. For some types
of placement, he says, forms are not even
necessary-crews can pre-set finish grade
heights and work the unit around them.

Another important advantage is that
crews can finish concrete in less time

Snow clouds are a part of winter
driving and can be deadly.

Unfortunately, they can be created
by the very same snow removal
equipment that is working to
minimize hazards. Mn/DOT has
been studying ways to combat this
problem, including improved plow
lighting for visibility (ed. note: see the
winter 1995 Exchange for details),
and operator guidelines for when
and when not to plow.

Another approach under way is
the development of an experimental
snowplow for high-speed operations.
This reversible plow is designed to
clear snow from a 12-foot driving
lane while minimizing the snow
cloud. Two features are key. First, its
low profile (24 inches) keeps the

snow movement close to the ground.
Second, the angle of attack is increased
from the conventional 33-35 degrees to
55 degrees, in order to gently roll the
snow just enough to remove it from the
driving lane. The snowplow operator
can then return when conditions
improve and buck back the snow with a
conventional high-speed plow.

The plow's 12-foot width offers an
additional safety advantage: it
eliminates the need for the wing that is
normally mounted on the side of the
truck. In transport position this wing
extends 2 to 3 feet from the truck,
creating a potential hazard for passing
vehicles.

Mn/DOT worked with Little Falls
Machine to design the plow to fit the
standard hook-up so that it can be
changed back to a conventional plow in

Plow continued on page 8

Concrete work takes less time with the Vibra Strike

I Fll199 Vl.3, o.4



*eoeeo e . . . . . 0* 0 .
. S"SS" "" .. ...... . . SSS S S S S55S"""S... " " " " "" " S" " "SSS SSS"S

Recent Workshops
Pavement Management

This workshop gave attendees the
basics in pavement management and a
look at how pavement management
has been implemented by a number of
local governments and Mn/DOT.

Darwin Dahlgren (Braun Intertec)
presented the basics, including how a
pavement management system can
help you plan and budget for road
improvements. Tom Donahue dis-
cussed the city of Woodbury's imple-
mentation of pavement management.
Loren Hill (Mn/DOT) gave attendees a
look at Mn/DOT's pavement manage-
ment system, discussed state/federal
regulations, and presented some
options the state is considering to help
local governments perform condition
surveys of their road systems. For
more information on how Mn/DOT
can help you, contact Loren Hill, Mn/
DOT pavement management engineer,
(612) 779-5567.

A special thanks to Larry Tschida
(city of Bloomington), Paul Baker
(city of Mankato), Gary Bruggeman
(Houston County), Ken Larson (city of
Duluth), and Richard Sanders (Polk
County) for sharing their pavement
management experiences with
attendees.

Privatization of Public Works
This national satellite conference

was broadcast from the University of
Wisconsin and sponsored by the
American Public Works Association
(APWA). It was seen at four "down
link" locations around Minnesota as
part of a pilot program, funded by the
Minnesota Local Road Research
Board, designed to test the feasibility
of using new communication media to
provide training/education for local
governments. Locally, it was cospon-
sored by the Minnesota Public
Works Association (MPWA) and
Minnesota T2.

From all reports, the conference was
a great success, both locally and
nationally. It included privatization
basics, panel discussions of important
issues, and case studies of privatization
successes. A mixture of taped seg-
ments, studio graphics, and live
discussions served to make this
program lively, entertaining, and
informative. Encouraged by the
success of this broadcast, Minnesota
T2 will offer a snow and ice control
satellite workshop later this fall (see
Coming Attractions) as part of the
LRRB's effort to make technology
transfer more accessible to local
governments.

Special thanks to the MPWA for
their sponsorship and for providing
volunteer site coordinators at the down
link locations.

-Tom Donahue

T2 Workshop Update
Coming Attractions
Snow and Ice Control
Duluth, October 30
Moorhead, October 31
St. Cloud, November 1
Mankato, November 2
Woodbury, November 9

This workshop will be offered
through the Circuit Rider Van. It
covers selecting and using materials/
equipment (prewetting, deicing,
anti-icing).

Reducing Risk and Liability in
Design and Construction
Rochester, November 2
Grand Rapids, November 6
Willmar, November 8

This one-day workshop provides
a basic definition of tort liability and
a discussion of how it applies to
public works infrastructure design,
construction, and maintenance. Case
studies are used to illustrate
effective procedures to avoid
liability.

Public Works and the Rise of
Citizen Participation
Brooklyn Park, November 15

This is the "day-before" seminar
of the Minnesota Public Works
Association fall conference.

Geographic Information System
Implementation
Rochester, November 14
St. Paul, November 28
Bemidji, December 12
Duluth, December 19

This one-day course provides an
overview of geographic information
system (GIS) selection and imple-
mentation issues for public works
applications. The practical pitfalls
and benefits are presented by public
works professionals experienced
with GIS implementation. For
more information, contact Carol
Schoeneck, Government Training
Service, (612) 222-7409.

Effective Snow and Ice Control-
A Review of Innovative Practices
Various locations, December 6

See below.

Construction of Hot Mix Asphalt
Pavements
Roseville, January 22, 23, 24
Duluth, January 24, 25, 26
Roseville, February 12, 13, 14
Rochester, February 14, 15, 16

This course introduces design and
construction professionals to the
latest in quality control, compaction,
and mix design for asphalt pave-
ments.

Registration
Unless otherwise noted, to register

or for further information, contact
Bev Ringsak, 206 Nolte Center, 315
Pillsbury Dr. S.E., Minneapolis, MN
55455; (612) 625-6689; fax (612)
626-1632.

Mark Your Calendars: Other Upcoming Events
Mn/DOT to Offer Metrication
Seminars

Mn/DOT, in conjunction with Lake
Superior College, is offering a course in
metrication in transportation. This
course is targeted at the construction/
engineering industry and others with a
technical background. Those with a
nontechnical background who must
interact with the construction industry
will also benefit from this course.

The course will be offered November
2 and 16 at the Arden Hills Training
Center; November 7 at the Rochester
DOT; November 9 at the Mankato DOT;
and November 14 at the Willmar DOT.

For more information, call (218)
722-2801, ext. 369, or 1 (800) 432-
2884, ext. 369.

New Conference to Address Safety
Management Systems

In cooperation with many agencies,
organizations, and private businesses,
Mn/DOT has scheduled the first Safety
Management System (SMS) Conference
for November 16. The conference is
part of the initial implementation of
Minnesota's SMS. It is intended for a
broad audience of safety professionals
and others interested in improving
surface transportation safety. The
benefits and experiences of cooperative
efforts and formal partnerships is this
year's theme.

The conference will be held at the
Sheraton Midway in St. Paul. For
additional information, please contact
Mike Gillen, (612) 582-1042.

1995 Asphalt Conference Will Have
More for Local Governments

The Minnesota Association of
Asphalt Paving Technologists

(MAAPT) will hold its annual Asphalt
Conference at the Northland Inn in
Brooklyn Center on November 20-21.
This year's conference promises to
have more for local governments, with
the addition of sessions on pavement
rehabilitation, cold in-place recycling,
pavement warranties, overlays (LRRB
video), work zone safety, pavement
recycling, the latest pavement re-
search, and more.

For more information, contact the
MAAPT at (612) 431-0156.

Snow & Ice Control Workshop Goes
National

On December 6, Minnesota T2 will
cosponsor a satellite workshop titled
"Snow and Ice Control-A Review of
Innovative Practices."

This workshop is a National
Satellite Broadcast, and will be
available at locations throughout the
country. The broadcast is a review of
some of the most innovative tech-
niques for snow and ice control in
Minnesota. It is based on a statewide
survey of the current practices of
counties, cities, and townships, as well
as the latest research findings of
scientists and road maintenance
engineers. It includes a presentation of
case studies, panel discussions of
management and operations practices,
and a review of the latest technologies
and equipment.

Originally scheduled to be broadcast
within Minnesota, the workshop
planning committee decided that snow
and ice control was something
Minnesota did very well, and that
there were many things within the
broadcast that would be of benefit to
other states.

Cosponsors of the program include

the LRRB, Mn/DOT, MSSA, MPWA,
the Office of the Legislative Auditor,
and the Minnesota League of Cities.

Don't miss this informative work-
shop. Contact Lori Graven, (612)
625-9023, for registration infor-
mation.

Work Zone Traffic Control Confer-
ence Next March

The Northland Chapter of the
American Traffic Safety Services
Association (ATSSA), in cooperation
with the Departments of Transportation
and the Technology Transfer Centers
from Minnesota, North Dakota and
South Dakota, is planning a "Northland
How To" Permanent Sign and Work
Zone Traffic Control Conference. The
conference will be held March 12 and
13, 1996, at the Civic Auditorium in
the Fargo/Moorhead area.

This two-day conference is intended
for field level installers, supervisors,
traffic control designers of state and
local road authorities, local and
regional utilities, work zone traffic
control, construction contractors,
consulting engineers, and manufactur-
ers. Any others involved in the selec-
tion, inspection, installation, or
maintenance of permanent signs or
temporary work zone traffic controls
would also benefit.

The registration fee is $75.00 for two
days and $50.00 for one day. There is
an exhibit hall with up to 35 displays
and representatives from material and
equipment suppliers.

Space is limited so mark your calen-
dars and look for registration informa-
tion in upcoming newsletters or in the
mail. If you have any questions
please contact ATSSA,
1 (800) 272-8772.
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Publications

Minnesota T2 and Mn/DOT
Library

Newly released publications available through
Minnesota T2 and the Mn/DOT Library are described
below. For further information contact Information
Services, Mn/DOT, Room B-23, MS 155, Transporta-
tion Building, 395 John Ireland Blvd., St. Paul, MN
55155; phone (612) 297-4168; fax (612) 297-2354.

Background of SUPERPAVE Asphalt Mixture
Design and Analysis (FHWA-SA-95-003) and
SUPERPAVE Asphalt Mixture Design Illustrated
Level 1 Lab Methods (FHWA-SA-95-004). The
former contains the first formal training document
that embodies background information on the
complete series of SUPERPAVE asphalt mixture
design and analysis procedures. The latter contains
the illustrated steps to perform the SUPERPAVE
laboratory tests. The test equipment and related
procedures described in these publications represent
the results of the Strategic Highway Research
Program's (SHRP) five-year research effort on
asphalt paving mixtures.

Proper Treatment and Disposal of Maintenance
Wastes (MN-95-15). This 162-page report highlights
the requirements for treatment of maintenance
wastes, including solvents, waste paint, waste oil, fuel
and oil filters, batteries, antifreeze, shop rags, road

maintenance wastes, and pesticides.
Guidelines for Field Evaluations of Pothole

Repairs (HITEC 95-1). This report provides informa-
tion on the BONDADE product, background on the
causes of potholes, and recommendations to evaluate
pothole patching products.

Effect of Reinforcing Bar Chemical Composi-
tion on Corrosion Resistance (MN/RC-95/04). This
research report examines the chemical composition of
reinforcing bars, in particular the sulfur content, and
their influences on the corrosion resistance of rebar.

Survey of: Alternative Road Deicers-February
1992 (FHWA-SA-95-040). This report was under-
taken at the direction of the Nevada Department of
Transportation (NDOT) in cooperation with the
California Department of Transportation (Caltrans).
The study focused on alternative deicing compounds
that do not contain sodium chloride.

Road Dust Control with Soapstock-A Soybean
Oil By-Product. This brochure contains the latest
information on soybean oil road dust control gathered
from over three years of testing and practical applica-
tion by counties and individuals throughout Minne-
sota.

Minnesota Road Research Project Subgrade
and Base Material Sampling and Testing Guide
(MN/RD 95-03). This guide provides comprehensive
information regarding the type and location of soil
and base material samples collected from Mn/ROAD.
Information regarding nondestructive soil testing is

provided.
American Concrete Pavement Association's

Publications Catalog. This catalog of concrete
pavement resources contains listings of publications,
audiovisual materials, and computer programs. As a
result of a merger between Portland Cement
Association's pavement operations and ACPA, this
catalog combines the materials of both groups.

Controlling Nonpoint Source Runoff Pollution
from Roads, Highways, and Bridges (EPA 841-F-
95-008a). This is a six-page fact sheet from the U.S.
Environmental Protection Agency.

Other Sources
The Field Manual. This Mn/DOT manual replaces

the current Appendix B, Traffic Control for Short
Term or Highway Work Zones. The manual is a
section of the recently revised Part VI of the Minne-
sota Manual on Uniform Traffic Control Devices
(MnMUTCD). To order, call Mn/DOT Map Sales,
(612) 296-2216.

Bicycle Safety-Related Research Synthesis
(FHWA-RD-94-062). This synthesis summarizes
U.S. bicycle safety-related and applied research since
1981. It also integrates foreign research and practices
in increasing bicycle use and safety. Contact FHWA's
Research and Technology Report Center, (703) 285-
2144); fax (703) 285-2919.

Bituminous Pavements
from page 3

production gradations, the county engineers in-
structed the contractor to decrease the sand in
increments of 2 percent. This would move the
production gradation toward the maximum density
line and reduce the voids. A void content test was
conducted after each increment until a voids content
of 3.5 percent was reached. Production then contin-
ued with air voids at 3.5 percent, asphalt content at
6.5 percent, and a gradation that had been modified
but was still within the trial mix band. These vari-
ables were considered ideal for this low-volume road
with its projected use.

Compaction of Mix
Proper compaction of the mix is critical to the

long-term performance of the pavement. It is also
critical to the achievement of the voids established for
the mix in the laboratory. The contractor is required
to construct a control strip to determine the best
rolling pattern to reach maximum density. Densities
are determined by a portable nuclear gauge furnished
by the contractor. The absolute density is interesting
but is not as important as the relative maximum
density achieved. This reduces the importance of
gauge calibration.

The county has been requiring breakdown by a
steel roller, intermediate rolling by a rubber-tired
roller, and final rolling by a steel roller. Assuming
that rolling begins as soon after the paver as possible,
this method is somewhat self-enforcing since
adequate final rolling is necessary in order to erase
the rubber tire marks.

Construction
The laboratory design process is an essential but

limited model of the field environment. The real need
is to control the air voids, aggregate, and asphalt in
the actual product. Conscientious, high-quality
contractors and inspectors are needed.

The "tough enforcer" model of the agency that has
a constant adversarial relationship with the contractor
is giving way to the "partnering" relationship, where

early coordination and good communication resolve
problems before they occur. It would seem that both
models are needed. Early coordination, good
communication, and a close working relationship are
needed for a quality product. However, constant
vigilance and the will to enforce contracts are also
needed when the agency and contractor do not
always have the same objectives. The will to shut
down contractors when necessary and to require that
substandard materials be replaced remains essential
to consistently procuring a quality product.

Maintenance
Adequate and appropriate maintenance is an

essential element of the quality bituminous pavement
system. Pavement management systems should be of
tremendous assistance as they are implemented.
These systems should supplement experience and
expertise of staff and assist in selecting the proper
maintenance tool, whether it be crack sealing [see
related article beginning on page 1], seal coating,
overlaying, or complete rehabilitation.

Summary
The planning, design, construction, and mainte-

nance of quality bituminous pavements for low-
volume roads are still an art but are slowly advanc-
ing toward a science. It is hoped that continued
research and the efforts of the Strategic Highway
Research Program (SHRP) will help us to better
understand and control the many variables and that
some of the ideas discussed here, including the
integrated design-and-construction concept, will be
useful.

[Reprinted with permission from the Transporta-
tion Research Board. Do not reprint any of the
material herein without express written permission
from the TRB.]

[Ed. note: Blue Earth County worked with Mn!
DOT to conduct a SHRP SUPERPAVE demonstra-
tion project this past summer. Highlights will be
summarized in a future issue of the Exchange.]

Multi-use
from page 5 '

mounted for parking lot cleanup and general cleanup
of intersections and cul-de-sac conditions in concen-
trated rural residential areas.

In spring, frozen culverts often need to be opened
to eliminate unsafe conditions or to minimize
damage to the roadbed. The sanding unit and
snowplow are removed, and a high-pressure hot
water/steamer unit, plus a 265-gallon water fuel tank,
are mounted in the pickup box. The steamer unit
itself also is multi-purpose, and is regularly used for
equipment cleaning.

At the onset of summer there is a need to restore or
repair pavement markings, particularly at intersec-
tions and curves where heavy sanding occurred. For
this the steamer unit and water tank are removed, and
a painting unit is added. The unit is mounted in the
pickup box, along with a guide wheel/marker on the
front bumper.

Although this unit can be used for mainline
pavement marking, it is primarily used for restoration
or repair work of short distances for centerlines and
edge stripes, and warning markings. It can be easily
mounted and dismounted, and frequently is used
throughout the summer, when needed, to provide
pavement marking for maintenance projects, such as
bituminous patches of more than 100 feet in length.

The mounting brackets for the sander unit, the
steamer unit, and the painting unit have been
standardized to minimize connections to the pickup
truck frame and box, and to simplify mounting and
dismounting of the various units. Dismounting and
mounting-along with cleanup or readying-takes
about two to four hours.

For the remainder of the summer and fall, Crow
Wing County uses the pickup truck for general
maintenance activities, such as a support vehicle
carrying appropriate tools and fuel for roadside
mowing, or for towing a small trailer for miscella-
neous equipment.

[Reprinted with permission from Roads &
Bridges.]
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Regional Events
IF YOUR PROFESSIONAL ORGANIZATION MEETS ON A REGULAR BASIS, LET US INCLUDE THE INFORMATION HERE. CONTACT EDITOR, TECHNOLOGY EXCHANGE.

AE E O AOO

Nov. 16-17 Minnesota Public Works Association Fall Conference Best Western Northwest Inn, Brooklyn Park Dave Janisch, (612) 779-5530

Dec. 6 Minnesota T2 Satellite Teleconference: Snow and Ice Control- Various

A Review of Innovative Practices

Lori Graven, (612) 625-9023

Mar. 12-13 Northland "How to" Permanent Sign and Work Zone Traffic Control Civic Auditorium, Fargo/Moorhead ATSSA, 1 (800) 272-8772

- ---- - --- - - -- ~--- -- -- - - --- -- -- ----

eader Response
Please help the Exchange become more effective by filling out this form and

returning it to:

Minnesota T2 Program, Center for Transportation Studies

200 Transportation and Safety Building, 511 Washington Avenue S.E.

Minneapolis, MN 55455

The following is a(n)

addition change deletion

Name

Title/Organization

Employment

County City Township Mn/DOT

Supplier Contractor Consultant Vendor Other

Address

Phone/Fax

My suggestion for a local innovation to report on is:

My question for the Q & A column is:

My idea, comment, or suggestion is:

Please send me information on:

I F

Give CDI Training a Try

The recently introduced compact disc interactive (CDI) training
program has gotten excellent reviews from those who have used it.

Unfortunately, although we have eight units complete with training
software circulating around the state, the demand has not been great.
Perhaps people don't understand how easy and fun CDIs are to use or
what a valuable aid they can be in training employees.

While we at T2 may be biased, the city of St. Louis Park is not.
Therefore, we publish below a recent letter we received from Greg
Knutsen, superintendent of streets, to give you an objective opinion.

"Just a note to let you know that the CD player format
used for training was an outstanding success. The people
who used the program were very impressed with its
capabilities and had fun using this new technology.

We had an opportunity on a rainy day to let six employ-
ees use the CD format and found that the ability to
interact with the program and have control over the
system created an atmosphere that was very conducive to
learning.

Again thanks for the use of the CD and keep up the
good work!"

If you'd like to use a CDI, just call (612) 625-8049. We have eight
units complete with Work Zone Traffic Control and Snow & Ice Control
interactive training programs. The CDIs come in a padded, fiberglass
case with short, easy-to-read instructions. Unlike your children's toys,
batteries are included. All you need is a TV. Best of all, there is no
charge.

-Tom Donahue

Others


