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New Directions for Minnesota T2 Program

Fall is here and along with the change in
season comes change in some of our
directions for the Minnesota Technology

Transfer (T2) Program. Since the initiation of our
program services in January, Minnesota T2 staff and
I have asked for information from you-Minnesota's
local transportation personnel-on how well our
services are meeting your needs. T2 course feedback,
reader response forms in our newsletter, as well as
many conversations during meetings and

conferences have all provided an opportunity for
valuable feedback on and input to the new Minnesota
T2 Program. Two additional components have also
played an important role in shaping the program's
future direction: the 1993 Minnesota T2 training
needs survey and the Minnesota T2 Program Steering
Committee.

As you may recall, the Minnesota T2 Program
training needs survey requested each county
engineer, city public works director, township chair,
and township clerk to seek the input of their
engineering and road maintenance staff in
completing the survey. Preliminary review of the

survey responses indicates that the road maintenance
training offered through the Minnesota T2 Program

this year (i.e., Snow and Ice Control, Gravel Road
Maintenance, and Culvert Installation and
Maintenance) remains a strong training need of local

agency maintenance supervisors and operators. The

responses from professional/technical engineering
staff indicate a strong training interest in tort
liability, work zone safety, construction inspection,
and erosion control-all of which suggest an
expanded emphasis of the Minnesota T2 training
program.

Final analysis of the training survey responses is
near completion and a report detailing the survey's
findings will be available this month. The
Minnesota T2 Program will use the survey findings to
help determine priority training needs for the 1994

program-those courses most needed and most
meaningful for Minnesota's local transportation
personnel. Look for information on the 1994 T2

Program training plan in the next issue of
Technology Exchange.

The Minnesota T2 Program Steering Committee,
whose members represent the needs and interests of
Minnesota's counties, cities, and townships, also
serves as a key resource in determining the future
emphases of the T2 Program. On August 23 the,
Steering Committee identified key directions for the
Minnesota T2 Program, including an expanded T2

training program with both road/street maintenance
training as well as construction engineering training;
a coordinated, longer term training plan integrating
training partnerships with other transportation
agencies; stronger field outreach of T2 services; and
the development of resource catalogs to make
information and resources more accessible to local
agencies. The T2 Program staff will work to
implement the Steering Committee directions in our
1994 program.

If you have comments or further suggestions
regarding the T2

Program's directions,
please do not hesitate
to call any of the T2

Steering Committee
members or T2

Program staff
members. Thanks to
all of you who have
offered your input in
helping to build a
strong local
transportation
technology transfer
program in
Minnesota.

-Cheri Trenda
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Flood Damage Toll
Reaches $21 Million

stimated damage to the state's roads and

bridges from this summer's flooding is now

$21 million, reports Darrell Schierman, Road

and Vehicle Information Services. Most of

those costs will be reimbursed by the Federal

Highway Administration for highways receiving

federal aid or by the Federal Emergency
Management Agency for nonfederal aid roads.

[Source: Mn/DOT Today, August 30, 1993]
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Barricade Light Cages
Reduce Vandalism

The Saginaw, Mich., county road
commission saves (by
conservative estimate) $1,900

per year by putting barricade lights in
locked cages. The commission's
maintenance division in 1985 estimated

.r

that at least 100 of its lights, each
costing (with batteries) $19, were
damaged or stolen every year. The
cages have proved so successful in
preventing vandalism that many local
contractors now use them.

Each cage required about $2.00 for
materials and $8.00 for labor and, as
George Kross, county project manager,
suggests, could be mass-produced at
lower cost. The cages can be used year
after year. Each cage is bolted from
inside to prevent removal from the
barricade (see figure). The cage
simplifies battery replacement; it's easy
to drop a new light into the cage and
change the old light's batteries in the
shop.

[Source: The Bridge, Michigan
Transportation Technology Transfer
Center, winter 1991]

The Minnesota T2 Program is
one of 15 centers nationwide
participating in a benefits

survey. Interviews were conducted by
Patsy Anderson, director of the
Kentucky Transportation Center, as
part of a one-year assignment with the
FHWA.

During her two-week stay in
Minnesota and North Dakota,
Anderson visited with representatives
from 12 units of local government

plus both state DOTs. Information
received from the on-site visits plus
data from questionnaires sent to all the
states will be used to justify continued
federal support of the technology
transfer centers.

We appreciate all of you who
participated in the meetings with
Anderson.

[Adapted from the summer 1993
issue of Center Line, North Dakota PT
Center]
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The Minnesota Technology Transfer (T2) Pro-
gram 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 between local practitioners and state
and national transportation agencies.
Minnesota's T2 Program is administered by the
Center for Transportation Studies at the Uni-
versity of Minnesota, and cosponsored by the
Minnesota Local Road Research Board and
the Minnesota Department of Transportation.

Technology Exchange is published quarterly.
For free subscriptions, mailing list changes, or
extra copies of the Exchange, contact Circula-
tion at the address or phone number shown.

The Exchange welcomes contributions and
suggestions from its readers. Submit articles,
news items, and other comments to Pamela
Snopl, editor, at the address below, or call
(612) 624-0841 for further information.
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Transportation Division, Mn/DOT

Bob Benke, Research Administration, Mn/
DOT

Dave Fricke, Executive Director, Minnesota
Association of Townships

Jim Grube, Director of Public Works, St.
Louis Park; City Engineers Association of
Minnesota

Robert C. Johns, Associate Director, Center
for Transportation Studies

Richard Kjonaas, McLeod County Highway
Department; Minnesota County Highway
Engineers Association

Vernon Mickelsen, Federal Highway
Administration

Ken Paulson, Minnesota Asphalt Pavement
Association

Ron Rudrud, City Representative, Minnesota
Local Road Research Board

Dick Sullivan, Physical Research, Mn/DOT
Mike Ulrich, Public Works Superintendent,

Minnesota Public Works Association
Mike Wagner, County Representative,

Minnesota Local Road Research Board

Our questions this issue concern Investigation 645

of the Minnesota Local Road Research Board

(LRRB). Bob Benke, director of Mn/DOT's Office

of Research Administration (ORA) and secretary to

the LRRB, and Micky Ruiz, ORA technology

transfer manager, provided the answers.

Q
An article on page 4 of this issue describes the

Local Road Research Board. We've been hearing
for years about an Investigation 645 which is in
some way connected to the LRRB. Can you tell us
what Investigation 645 is about?

A
Investigation 645 is one of the primary research

implementation and technology transfer activities of
the LRRB. Its main goal is to turn research results
into implementation packages. The work is managed
by an advisory committee.

Who serves on the Advisory Committee?

A
The committee resembles the LRRB in its

membership. There are four county engineers, two
city engineers, four Mn/DOT members, and four ex
officio members representing Mn/DOT, the
University of Minnesota, and other interested parties.

How is the work accomplished?

eV

A
The Advisory Committee develops a list of tasks

tuned to the needs of local road agencies. This list is
approved by the LRRB. A consultant is then hired to
perform the tasks under the supervision of the
Advisory Committee.

What are some of the things this investigation
has produced to transfer technology and
implement research?

A
Most recently a fine group of videos with the

following titles:

Asphalt Crack Treatment
RoadRepair- Do the Right Thing At The Right Time
Weather and Loads - The Effect They Have On
Roads

Not too long ago, the consultant was asked to
present workshops on pavement rehabilitation. Also,
for a number of years the investigation has produced a
Research Implementation Series (RIS)--publications
that summarize the state-of-the-art in some subject
areas and make recommendations where appropriate.
A few recent RIS titles are:

Bituminous Pavement Using Sand Aggregates
Geotextiles In Highway and Road Construction
Subsurface Drains for Minnesota Low-Volume
Roadways

Does the subcommittee have any specific
objectives?

A
This is being worked on right now. The tentative

results can be summarized as follows: (1) to evaluate
the effectiveness and implementation of research
projects, and (2) to transfer information to local
agencies and Mn/DOT.

What are the future plans for this
investigation?

A
One of the things under consideration is to make a

more direct tie between research and implementation.
This could be done by having a research oversight
panel make specific recommendations for
implementation based on review of the research
results. A related activity would be monitoring of
other (non-LRRB) research to find usable results. A
third possibility is to expand the types of
implementation packages produced, particularly in
the areas of computer programs and multimedia
presentations.

Q
Any other comments you would care to make?

A
There comes to mind the old complaint about the

first product of any research project being a
recommendation for more research. The
implementation of research often does as much as
anything to reveal how much we still don't know,
ergo more research needed. We have to learn to
balance carefully the perceived need to know more
and the resources available for research.

,M"'rL -
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Patsy Anderson Visits as Part of
Benefits Survey
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Minnesota Guidestar Launches Rural IVHS Effort
by Mike Sobolewski

Across the nation, Intelligent Vehicle/Highway
Systems (IVHS) are being used to improve
the efficiency of existing-primarily

metropolitan-transportation systems. Expected
benefits include a boost in economic productivity,
easier travel, and a savings of lives, time, money, and
the environment. One unanswered question, though,
is just how much impact IVHS will have in a rural
environment.

That's a question Minnesota Guidestar-the state's
IVHS program, jointly conducted by Mn/DOT, the
University, and other organizations-hopes to answer
soon. It has launched a six-month study to examine
the types of IVHS technologies that might be
appropriately introduced to rural environments.

The study will ultimately "drive" Minnesota
Guidestar's rural initiatives. It will help determine
advanced rural transportation systems priorities and
projects in the state. Additionally, it will look at how
IVHS might be used to support statewide economic
initiatives as well as expand the rural job market

(through traveler information technologies that
support the state's tourism industry or telecommuting
technologies).

Major components of the study include:
Regional meetings with representatives from
transportation, planning, public safety, emergency
services providers, economic development
organizations, and local government. Candidate
cities for these meetings include Duluth, Roches-
ter, St. Cloud, Mankato, Fargo/Moorhead,
Bemidji, Detroit Lakes, Brainerd, and Willmar.

* A series of six focus groups and a telephone
survey of travelers in Minnesota (both residents
and nonresidents). Information gathered in this
phase of the study will be used to assess rural
travel behavior and needs.

The intention of Minnesota Guidestar' s rural
scoping studyis to build on existing rural IVHS
projects and continue the development of a statewide
intelligent transportation system, Study results will
also be shared with the Federal Highway
Administration and IVHS AMERICA, organizations
that are spearheading the national IVHS effort.

In addition to the study, Minnesota Guidestar is
examining the potential of hosting a "Guidestar
Forum" to do more in the way of education and
awareness-building regarding IVHS. The decision
about whether, when, and where to host such a forum
has not yet been made. In the meantime, Minnesota
Guidestar is encouraging development of several
rural IVHS project concepts, including:

Advanced Rural Transportation Information
and Coordination (ARTIC) - would better
coordinate rural transportation services to customers
in the Arrowhead region of the state. Suggested
technology platform elements are:
* Automated dispatching - Advanced Rideshare

Matching - which will accommodate standing
orders and single-trip requests (with limited
advance notice). It will also aid the formation of
real-time, single-trip carpools.

* Automatic Vehicle Location (AVL) to assist and
support weather-dependent maintenance deploy-
ment decisions.

* A toll-free regional telephone transit information
system that would feature both audiotext and
phone operators.

Road Weather Information System (RWIS) -

would provide tailored travel and weather forecasting
support to state and local highway jurisdictions and
travelers. Ultimately a statewide system of 250-270
weather sensor suites would be installed; other system
components include:
* Road surfaces and meteorological sensors located

in the pavement and near the road environment for
detection of information to assist in forecasting
and to provide observations of current conditions.

* Site-specific road and weather condition forecasts
and pavement temperature forecasts for the road
environment, tailored to transportation agencies' needs.

* Thermal mapping - to develop profiles of road
surface temperatures for use in selecting sensor
locations and determining the forecasting surface
temperature between sensor locations.

* Communications for gathering and distributing
information from the sensors.

ODYSSEY -- a project to distribute various types
of travel and tourist information. The project concept
calls for distribution of such information first at fixed
locations-both commercial and public (like smart
kiosks at the state's travel information centers).
Ultimately, this information would be available for
broadcast to in-vehicle or on-person communications
devices.

Combined, Minnesota Guidestar's rural scoping
study and rural projects will help shape tomorrow's
transportation systems today!

For further information please refer to the
brochure attached to this issue of the Exchange, or
contact Mike Sobolewski, Minnesota Guidestar
marketing director, (612) 296-4935.

Mn/DOT Tries New
Paving Method

key goal of highway construction is to
maximize road performance and life span

A while minimizing costs. The Minnesota
Department of Transportation recently took a fresh
approach to pursuing this objective when it was faced
with deciding how to rejuvenate a deteriorated low-
volume rural highway.

Highway 30, running east to west from U.S.
Highway 169 at Amboy to State Highway 15, had
deteriorated drastically and was in need of repair.
The usual highway remedies, however, seemed
inadequate to Mn/DOT highway engineers.

First, because the highway was low volume, Mn/
DOT couldn't justify the high expense of total
reconstruction. Also vetoed was the option of
continued highway repair of wheel ruts and cracks,
which engineers deemed never-ending and conse-
quently too costly. The engineers further ruled out
the usual option of bituminous resurfacing, as deep
cracks of the underlying asphalt would rapidly spread
through to the surface of the pavement overlay.

Faced with less-than-perfect options, Mn/DOT
turned to an untried solution: "whitetopping," the
application of concrete over a bituminous surface. A
key point of the project, according to Greg Ous,
project engineer, is that this is the first time this
paving method has been tried on a Minnesota state
highway. Normally, when a road needs reconstruc-
tion the method most often applied is to overlay
asphalt on the deteriorated bituminous surface.
However, some states, most notably Iowa, have used
the alternative "whitetopping" technique successfully.

The Highway 30 project gives Mn/DOT the
opportunity to test the performance and cost require-

ments of whitetopping in relation to bituminous
paving under similar road conditions. To do this Mn/
DOT paved 8.5 miles of the highway with a concrete
layer and the remaining 3 miles with asphalt.

In addition, the project is constructed with
dissimilar construction features to allow researchers
to test the effect of those varying methods on road

Mn/DOT used the "whitetopping" technique--application
surface-to resurface Highway 30 at Amboy.
performance. For example, one highway section has
an intervening layer between the underlying asphalt
base and concrete overlay; this will prevent bonding
of the two materials to determine the effect on the
concrete cover. Furthermore, Mn/DOT placed dowel
bars over the road joints along a 5,000-foot segment
to test the effect on load transfer between road panels.
Mn/DOT also varied the depths of the two pavement

overlays: sections of the bituminous sector either
have a three-inch or five-inch pavement depth, while
the concrete overlay was laid at a variety of depths.

To test the highway performance, Mn/DOT
researchers will photograph each section of highway
surface over time using a special "Pavetech" research
van housing special photographic and other equip-

ment for data collec-
tion. Using this van
Mn/DOT will be able
to monitor such
factors as the number,
type, and location of
surface cracks; road

;- patching; elevation
levels between road
panels; and overall
smoothness of ride.

The whitetopping
project has generated
the interest of
individuals in the
transportation
industry. Invited by
the Concrete Pave-
ment Association of
Minnesota, about 80
transportation

of concrete over a bituminous professionals from
Minnesota and

neighboring states traveled to the Highway 30
location in July to observe the initial construction and
learn about project details. Project representatives
conveyed that over time the whitetopping technique
may become a useful tool for improving highway
performance and road life.

-Kim Troedsson
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Key Partners, from page 1

Federal Highway
Administration (FHWA)
Division Office

T2 Resources/Services: Supports state MPOS
and local technology transfer activities; RDCs

distributes FHWA research publications;
advertises National Highway Institute
(NHI) courses; provides technical
assistance and referral; provides base
funding for Minnesota T2 Program

Primary Clients: Mn/DOT's research
coordinators, Information Services Center,
and other key Mn/DOT personnel;
Minnesota T2 Program

Methods: Technical experts in the
Division Office review FHWA research
publications and identify key personnel in P
Mn/DOT who can use and apply the
information. The publications are then
forwarded through Mn/DOT's Office of Research
Administration (ORA) and distributed. Also, the
Mn/DOT Information Services Center receives a
copy of each research publication from the Division
Office. The Minnesota T2 Program also receives
research publications through the national T2

Clearinghouse, which is operated under contract to
the FHWA through the American Public Works
Association.

Demonstration and application projects are
funneled through the FHWA Division Office to Mn/
DOT's ORA to promote a proven material, process,
method, or equipment item, or to assess, refine, and
disseminate an emerging technology. Likewise, test
and evaluation projects are coordinated through Mn/
DOT to evaluate a material, process, method, or
feature.

The T2 Program and Mn/DOT also share
innovative technology by sending information
through the FHWA Division Office to other federal
and state agencies.

Contact: Vernon Mickelsen, Planning and
Technology Engineer, (612) 290-3252

Minnesota Local Road
Research Board (LRRB)
T2 Resources/Services: Implements local

research through a subcommittee known as
Investigation 645, Research Implementation;
provides match funding for Minnesota T2 Program

Primary Clients: County and city transportation
personnel; Mn/DOT

Methods: The Local Road Research Board
sponsors research in the methods and materials for
the construction and maintenance of county and
municipal streets and highways. It also conducts
programs to implement and monitor research results.
The Mn/DOT commissioner appoints the members of
the LRRB, which consists of four county engineers,
two municipal engineers, three Mn/DOT
representatives (one of whom is the ORA director),
and a representative from the University of
Minnesota. Last year the LRRB worked with the
Center for Transportation Studies (CTS), Mn/DOT,
and the FHWA to develop the framework and
strategic plan for the Minnesota T2 Program. The
LRRB chair serves on the T2 Steering Committee.

Contact: Bob Benke, Secretary, LRRB, and
Director, Mn/DOT ORA, (612) 282-2267

[Ed. note: See the Q & A column on page 2for
further discussion of Investigation 645.]

Minnesota Department of
Transportation

Office of Research Administration
(ORA)
T2 Resources/Services: Publishes the Mn/DOT

Transportation Research and Knowledge (TRAK)
series, which includes Research Publications Review,
a monthly publication that presents abstracts
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prepared from books, articles, and papers; Research
in Progress, a one-page synopsis of information
from ongoing research projects published as
necessary; and periodic articles on Research
Implementation, News, New Technology, Mn/ROAD,
and Maintenance. Also publishes reports on
research conducted through CTS, the University of

Minnesota T2 strives
to link the many

players in
technology transfer.

Minnesota, consultants, the LRRB, and offices within
Mn/DOT.

Primary Clients: Mn/DOT; local governmental
agencies; LRRB; CTS and Minnesota T2; private
consultants; FHWA; TRB; AASHTO

Methods: ORA transfers research and technology
information from the FHWA, Transportation Research
Board (TRB), LRRB, American Association of State
and Highway Transportation Officials (AASHTO),
state DOTs and T2 Centers, and other miscellaneous
sources to Mn/DOT personnel and other local agency
personnel as requested. ORA also coordinates the
printing, publication, and distribution of reports,
videos, or other materials resulting from research
funded through Mn/DOT, including the LRRB.

A network of research coordinators is located
throughout the department to serve as focal points and
liaisons for the dissemination of information. In
addition, research coordinators provide input to ORA
through participation in research brainstorm sessions
or general solicitation notices.

Contact: Micky Ruiz, Technology Transfer
Manager, (612) 282-2269

State Aid Division
T2 Resources/Services: Provides technical

assistance and referral; publishes division newsletter
focusing on new developments in all areas associated
with plan preparation and project delivery

Primary Clients: Local transportation agencies
Methods: The State Aid Division serves as the

primary liaison between Mn/DOT and local agencies.
State Aid engineers are assigned to each Mn/DOT
district, and are the most common channel for
technology transfer. District State Aid engineers
distribute information that may be of interest to local
agencies through correspondence or district meetings.
Information is also sent following an inquiry from a
local agency concerning a particular topic, through the
District State Aid engineer, State Aid Division, or Mn/
DOT staff experts.

Division Director Dennis Carlson is the State Aid
representative on the Minnesota Local Road Research
Board. He also serves as chair of the Minnesota T2

Program Steering Committee and the CTS Education
Council.

AIM Tr2we*work

,, PEIA
FETR

Contact: Julie Skallman, Assistant State
Aid Engineer, (612) 296-9875

Materials Research and
Engineering (MR&E)

SO M T2 Resources/Services: Creates/
ACULTY participates in statewide training programs

in the areas of bituminous technology,
concrete paving, grading and base
construction, and soils and foundations;
provides project-level technical expertise in
the areas of physical research, pavement
engineering, geotechnical engineering, and
materials engineering; presents at and
participates in various research conferences

Primary Clients: Mn/DOT; local
CrORS transportation agencies; industry and

consulting engineering personnel; academia
Methods: Training courses are created

ONs through ajoint effort with many other
agencies, industry, and academia. Course
instruction, in many cases, is provided by

personnel from Materials Research and Engineering.
These courses are provided for Mn/DOT personnel,
together with city, county, industry, and consulting
engineer personnel. In addition, MR&E arranges to
have courses brought into Minnesota that are created
by and under the sponsorship of the FHWA's National
Highway Institute in the areas of pavement, materials,
soils, and foundations.

Contact: Richard Sullivan, Director, MR&E, (612)
779-5590

Information Services Center /
Mn/DOT Library

T2 Resources/Services: Provides rapid access to
any published transportation information, not only
from Mn/DOT's collection but also by tapping into a
number of larger collections (USDOT, TRB, and
AASHTO libraries; most university collections)

Clients: Mn/DOT employees, consultants, and
contractors employed by the department; local
government officials and employees; students; and, to
a limited extent, the general public

Methods: The Mn/DOT Library's collection of
transportation information resources is surpassed only
by the USDOT's library and a few major university
collections. The Mn/DOT Library can be the first
place to call when looking for specific information, or
it can be the last resort when customers don't know
exactly what they need and all other sources of
information have failed. The librarians have years of
experience working with transportation information
and can search many different databases to meet
customers' needs.

The library is a major partner in Minnesota T2,

housing many of the resources announced in the
Exchange and distributing requested materials.

Contact: Anne Mackereth, Mn/DOT Librarian,
(612) 297-4168

Maintenance Operations Research
T2 Resources/Services: Provides leadership in

applied research related to pavement and bridge
maintenance, winter snow and ice operations, building
and ground maintenance, and roadside management;
publishes short bulletins for field offices and other
interests; holds an "Innovation Fair" in conjunction
with the annual Mn/DOT Roadeo; presents at and
participates in various research conferences

Primary Clients: Mn/DOT area maintenance
engineers, other Mn/DOT offices

Methods: Maintenance Research seeks to develop
the most effective maintenance procedures, materials,
and equipment. It builds on basic and applied research
conducted or supported by other states, the FHWA,
other agencies, academia, foreign countries, and
private industry. Research may be conducted
internally by Mn/DOT maintenance personnel and the
Mn/DOT Materials Research and Engineering
Laboratory. Research on large projects is generally
conducted by equipment or material vendors working
with area maintenance staff or by university

Key Partners continued on page 5
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Mailboxes--Invisible Danger at Night
Roadside mailboxes seem

relatively innocuous to most
people. But to the highway

officials and road crews responsible for
maintaining the safety of public
roadways, they represent potential
danger to errant motorists, particularly
at night. This danger lies in the height
and mounting of the mailbox. For the
convenience of postal carriers,
mailboxes are mounted roughly 42
inches above the ground. This height
places the mailbox in a direct line with
the most vulnerable part of a vehicle:
the windshield. At any speed, an
impact between an automobile and a
mailbox can result in injuries ranging
from blindness to disfiguration to
decapitation. These injuries happen
when the mailbox or its support
penetrates the windshield and hits the
car's occupant.

Since 1988, 2,557 mailbox crashes
have been reported in Minnesota. (The
state requires that accidents causing
$500 or more damage must be
reported; however, many accidents are
not reported.) Of these reported
mailbox crashes, 648 resulted in
injuries; 19 led to fatalities, The
majority of mailbox crashes occur in
rural areas, where mailboxes are
typically installed along the roadside.

In early crash tests conducted by the
Texas Transportation Institute (TTI) at
Texas A&M University, an average
small car, traveling 60 miles per hour,
hit a traditional wooden post mailbox.
The post fractured, dislodging the box
and sending it against the windshield.
In another test, steel straps were used
to retain the box to the post. The crash
results were similar, confirming the
failure of the wooden support system.
Roughly the same time as this mailbox
crash testing, a fatal accident occurred
in which the broken half of a wooden
mailbox post penetrated the windshield
and hit the driver in the face-tragically
verifying the test results.

Further testing at TTI determined the
performance characteristics of a
satisfactory mailbox unit: the mailbox
assembly would not separate from its
post upon impact, and the post would
either yield or bend. A metal support

and bracket, with an additional retaining
nut, met these requirements.

Multiple mailboxes are an even
bigger hazard than single boxes. For
years, multiple boxes were mounted
horizontally on a two-by-six board,
Several serious car accidents involving
such mailboxes have been reported. In
Texas, for example, a high school
senior was fatally injured when his car
veered off the road and struck a
multiple mailbox mount. The horizontal
board penetrated the windshield, the
chest of the driver, the front seat, and
on into the back seat.

AASHTO now declares that grouping
mailboxes on horizontal boards is

unsafe. A single, two-pound steel
channel U-post support has been
approved for two mailboxes. The only
approved support for more than two
boxes is the inverted coathanger-style,
four-side mount. To prevent a ramp
effect from occurring when a vehicle
hits the group, these units must be
spaced four feet apart. No limit has
been established for the maximum
number in a group. Neighborhood box
units or cluster boxes, a popular
alternative to multiple mailboxes in
some states, should be located outside
the clear zone of the roadway.

Designing safe and convenient
mailboxes poses special challenges in

Four full-scale crash tests were recently conducted on Minnesota's swing-away
mailbox support.

heavy snow country like Minnesota.
Mn/DOT has developed a swing-away,
cantilever style mailbox support for use
within highway rights-of-way. The
projecting arm of the cantilever design
is convenient for both mail carriers and
snow plows.

The cantilever-style mailbox has
actually been used in Minnesota since
1982. The supports for these first units
were made of threaded iron pipe, held
in place by concrete. Installing these
units' in the winter was difficult,
however. A simplified design was
created in the late 1980s to solve the
problem of pouring concrete in below-
freezing temperatures. The support for
the new swing-away mailbox consists
of a seven-foot, U-channel base post,
driven at least four feet into the ground,
and a vertical support, made of
standard-weight bent steel pipe, which
is bolted to the base post stub in two
places. A 48-inch cantilever arm, also
made of steel, is bent at 45 degrees
and attached to an insert pipe. The
mailbox assembly consists of a one-
inch-thick wood board bolted to straps
on the cantilever arm, and a standard
mailbox attached to the board with
sheet metal screws.

Recently TTI conducted four full-
scale crash tests on Minnesota's new
swing-away mailbox support (see
figure). In the first and second crash
tests, the U-channel base post yielded
and bent when hit by the test vehicle (a
Yugo), and the cantilever arm and
mailbox assembly separated from the
vertical support shortly after impact. In
the first, low-speed test, the detached
cantilever arm and mailbox assembly
were thrown forward of the vehicle.
Although the vertical support post hit
the front bumper and the undercarriage
of the car, the damage was slight. In
the second, high-speed test, the
mailbox assembly hit the driver side A-
pillar, resulting in a slight deformation to
the pillar and the door post, cracking of
the windshield, and breaking of the
glass on the driver's side door.
However, nothing intruded into the
occupant compartment. The Yugo
sustained minor damage to the front

Mailboxes continued on page 6

Key Partners from page 4

researchers also working closely with Mn/DOT
maintenance staff.

All field research is structured research incorporating
test and control sections. Equipment test protocols have
been or are being developed to ensure conformity with
other equipment research efforts. Small "skunkworks"-
type projects such as equipment modifications are often
developed by individual maintenance shop workers or
highway maintenance personnel. Maintenance
Research also supports the training of highway
maintenance workers in snow and ice control
operations.

Contact: Paul Keranen, Maintenance Operations
Research Engineer, (612) 282-2281

Minnesota T2 Program
T2 Resources/Services: Publishes quarterly

newsletter (Technology Exchange); offers training
programs, videos, and training catalogs; provides
information services (report/publication distribution)
and technical assistance and referral

Primary Clients: Minnesota local transportation
agency personnel; consultants and contractors
employed by local agencies; Mn/DOT personnel

Methods: The Minnesota T2 Program serves to link
local government with current federal, state, and
industry road and bridge technology. By providing
information services, training, and technical assistance,
local transportation personnel have a greater

opportunity to stay current on the new technology and
methods available to build and maintain Minnesota's
local transportation systems.

In providing information services, the T2 Program
receives transportation information such as research
reports, publications, training packages, and videos
from a variety of sources. These informational sources
include the FHWA, Mn/DOT, and other state DOTs,
the LRRB, local transportation agencies, the TRB,
numerous professional engineering associations, and
other national and international T2 centers. Through
the Minnesota T2 Program's partnership with the Mn/
DOT Information Services Center, all T2 Program
information resources are housed at and distributed
through the Mn/DOT Library. And through close
working relationships with a number of others-
including Mn/DOT personnel, the FHWA, University
of Minnesota faculty, CTS, professional associations
and their education/training committees, and national
T2 center personnel-the T2 Program offers courses on
a variety of construction/traffic engineering and road
maintenance topics at locations throughout the state. A
nominal fee is charged to assist in covering course
expenses.

Finally, the T Program staff assists in connecting
local agency personnel with technical questions to
experts who can be of assistance-Mn/DOT and
FHWA personnel, University of Minnesota faculty,
and others.

Contacts: Cheri Trenda, Director, (612) 625-5829
(see also masthead on page 2 for Minnesota T2 staff)

Connecting the T2 Network-
Minnesota T2 Program

As you can see, the process of exchanging
transportation technology and innovations is shared by
many. In fact, the above only lists the key partners in
technology transfer-those whose mission is devoted
in part to the transfer of transportation technology. But
many other partners are also actively contributing to
the transfer of transportation research and technology,
such as other Mn/DOT offices/districts, local
transportation agencies, academic institutions,
professional associations, consultants, industry groups,
and of course, other T2 centers and state DOTs. As the
diagram illustrates, the Minnesota T2 Program strives
to be a connecting link among the many players in
technology transfer. By working together, pooling our
resources, and sharing our information, we can
effectively move transportation technology and
innovations from where they are created to where they
will be used.

[Ed. note: The Exchange would like to thank the
following for contributing to this article: Vernon
Mickelsen, FHWA, and Mn/DOT personnel including
Mark Gieseke, State Aid; Micky Ruiz, Research
Administration; Richard Sullivan, Materials Research
and Engineering; Jerry Baldwin, Information Services;
and Paul Keranen, Maintenance Operations
Research.]
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Publications and Videotapes
Minnesota T2 and Mn/DOT Library

Two 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, Transportation
Building, 385 John Ireland Blvd., St. Paul, MN,
55155; phone (612) 296-2385; fax (612) 297-2354.

Crumb Rubber Modifier Workshop Notes.

(FHWA-SA-93-011) This publication is an extensive
compilation of the notes from a series of FHWA
workshops held across the country earlier this year.
The document will assist highway agencies and the
paving industry gain a further understanding of the

technology and formulate educated decisions on the
implementation of the CRM utilization mandate.
Topics include specifications, mix design,
applications, construction, cost factors, and
evaluations.

Guidelines for Evaluating Fluorescent Strong-
Yellow-Green Crossing Signs. (FHWA-SA-93-035)
This publication provides guidelines for conducting
before-and-after field evaluations of fluorescent
strong-yellow-green (SYG) crossing signs. The
guidelines are part of a current FHWA study of
drivers' behavior at pedestrian, bicycle, and school
crossings while using SYG warning signs. The
guidelines will aid in evaluating the ongoing

experiments and provide guidance to
other highway jurisdictions wishing to
experiment with this sign color.

Materials from Other
Swillbe Sources

ion for The following items are available
from several sources. Contact the

/DOT's organizations listed for details.

Saimed The Federal Transit Administration's
Rural Transit Assistance Program
(RTAP) has released two new training

packages:
s to Risk Management for Rural Transit

Systems is a 45-minute video and
training handbook for rural transit

managers and others who want to learn

about risk management or are faced

with new risk management

responsibilities.
Safe Transport of the Public Under the Americans

with Disabilities Act (ADA) is intended to help rural
transit providers train their drivers to comply with the
ADA. The package includes a 30-minute video and
discussion guide. Primarily addressing drivers, the
package provides a summary of the basic tenets of
the ADA. It stresses good passenger relations and
the importance of learning safe and courteous
responses to varied circumstances.

For both video packages contact the FTA RTAP
National Resource Center, (800) 527-8279.

Rehabilitation of Portland Cement Concrete
Pavements Using Hot Mix Asphalt Overlays. This
17-minute video discusses four techniques for
deterring reflective cracking in Hot Mix Asphalt
(HMA) overlays of concrete pavement: cracking and
seating; breaking and seating; rubberizing; and
sawcut and sealing. Contact the Asphalt Institute at
(606) 288-4960 or the National Asphalt Pavement
Association at (301) 731-4748. The price is $18.00
including postage, shipping, and handling.

Planning Smarter: Geographic Information
Systems as a Tool for Policy Makers. This report is
the most recent publication in the National League of
Cities' (NLC) Issues & Options subscription series.
In this publication three GIS experts discuss the
promises and pitfalls of GIS and how it is being
applied by local governments. The NLC's Issues &
Options series is available for $149 for NLC
members and $198 for all others. Call (202) 626-
3181 for more information.

FYI: Transportation and Engineering Associations

At times most of us in the
transportation field need to
contact the national

headquarters of various associations,
whether for ordering material or for
general correspondence. The list
below highlights the more common
ones.

* American Association of State
Highway and Transportation
Officials (AASHTO), 444 North
Capitol Street, N.W., Suite 225,
Washington, DC, 20001, (202) 624-
5800

* American Public Transit
Association (APTA), 1201 New
York Avenue, N.W., Washington,
DC, 20005, (202) 898-4000

* American Public Works Association

Mailboxes from page 5

and undercarriage.
The third and fourth crash tests were

included because of the cantilever
design. In crash tests involving other
recently designed mailbox supports, the
front of the errant vehicle first hits the
support structure, which pushes the
mailbox assembly forward and
downward, or throws it up and over the
car. The mailbox assembly has no
direct impact with the windshield. With
the cantilever style mailbox support, on
the other hand, the mailbox assembly
has the potential of directly hitting the
car's windshield. Thus, tests 3 and 4
were added to evaluate the potential of
the mailbox assembly penetrating the
occupant compartment. In both tests 3
and 4, the Yugo, traveling 62 miles per
hour, hit the mailbox assembly head
on, but the centerline of the mailbox
assembly was aligned with the
centerline of the vehicle assembly,
rather than with the right front quarter

(APWA), 1313 East 60th Street,
Chicago, IL, 60637-2881, (312) 667-
2200

* American Road and Transportation
Builders Association (ARTBA), 501
School Street, S.W., Washington, DC,
20024, (202) 488-2722

* American Society of Civil Engineers
(ASCE), 345 East 47th Street, New
York, NY, 10017-2398, 1-800-545-
ASCE

* American Traffic Safety Services
Association (ATSSA), 5440 Jefferson
Davis Highway, Fredericksburg, VA,
22401, (703) 898-5400

* Bicycle Federation of America (BFA),
1818 R Street, N.WW, Washington, DC,
20009, (202) 332-6986

* Eno Foundation for Transportation,
Inc., 8150 Leesburg Pike, Vienna, VA,

point of the vehicle, as in the first two
crash tests.

In the third crash test, the cantilever
arm hit the A-pillar of the Yugo on the
passenger side, causing the mailbox
assembly to rotate away from the
windshield, thus reducing the potential
for penetration of the occupant
compartment. The cantilever arm and
the mailbox assembly subsequently
separated from the vertical support and
went up and over the vehicle. Although
the mailbox assembly cracked and
shattered the windshield upon impact, it
did not go into the occupant
compartment. Damage to the
windshield is normally considered
undesirable, as it could obstruct the
driver's vision or otherwise cause the
driver to lose control. However, given
the need for a cantilever design to allow
snow plowing in Minnesota, damage to
the windshield is considered an
acceptable trade-off, provided that

22182, (703) 883-8243
* Highway Users Federation (HUF),

1776 Massachusetts Avenue, N.W.,
Washington, DC, 20036, (202) 857-
1200

* Institute of Transportation Engineers
(ITE), 525 School Street, S.W., Suite
410, Washington DC, 20024-2729,
(202) 554-8050

* International Road Federation (IRF),
525 School Street, S.W., Washington,
DC, 20024, (202) 554-2106

* National Association of Counties
(NACO), 440 First Street, N.W.,
Washington, DC, 20001, (202) 393-
6226

* National Committee on Uniform Traffic
Control Devices (MUTCD), 1776
Massachusetts Avenue, N.W., Suite
500, Washington, DC, 20036-1993,

nothing penetrates the occupant
compartment.

The fourth crash test was designed to
test the use of multiple mailboxes with
the cantilever design. During the crash,
the triple mailbox assemblies shattered
the windshield and intruded
substantially into the occupant
compartment. In light of this
unsatisfactory performance, cantilever
mounts should be used only with a
single mailbox.

Taxpayers spend millions of dollars to
travel down a road maintained with
clear zones for errant drivers, only to
find these zones studded with
dangerous obstructions: mailboxes.
Mailboxes don't have to be killers.
Correctly designed and installed, they
can be convenient and still be nonlethal
when struck. For this reason, many
states are adopting regulations for
mailboxes along their highways. In our
state, Mn/DOT has the power to replace

(202) 857-1224
* National League of Cities, 1301

Pennsylvania Avenue, N.W.,
Washington, DC, 20004, (202)
626-3000

* Strategic Highway Research
Program (SHRP), National
Research Council, 818
Connecticut Avenue, N.W.,
Washington, DC, 20006, (202)
334-3774

* Transportation Research Board
(TRB), 2101 Constitution Avenue,
N.W., Washington, DC, 20418,
(202) 334-2934

[Source: Northwest Technology
TransferCenterBulletin, spring 1993;
submitted by Jeff Southward, Mn/
DOT]

unsafe mailbox supports on trunk
highways with safe ones. Hundreds of
the cantilever-style supports have
been installed over the last ten years.
Minnesota's county roads, however,
are exempt from Mn/DOT's authority to
remove unsafe mailboxes. When
traveling down county roads,
especially at night, don't take your
eyes off the road!

[Note: Resources for this article
included Mailboxes May be Hazardous
to Your Health, a 14-minute video
made in February 1990 by the Texas
Transportation Institute (TTI) of Texas
A&M University and available from Mn/
DOT, and Crash Testing and
Evaluation of Minnesota Swing-Away
Mailbox Support, a March 1993 draft
report of research conducted at the
TTI and sponsored by the FHWA.]

-Jeanne Duffy
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T2 Workshop Report
As we swing into fall the

training pace quickens
with ten regular

workshop sessions scheduled
through November (three of
which are already completed).
Minnesota T2 also joined Mn/
DOT in presenting a satellite
broadcast from the Wisconsin
T2 Center on October 5, and

will offer another satellite
course in December. In
addition, we are working with
Mn/DOT, the Finnish Road
Administration (FinnRA), the
FHWA, and the city of
Hutchinson to sponsor a
conference on bicycle and
pedestrian friendly
development. Details follow.

Snow and Ice Control
These workshops in Alexandria,

Owatonna, and Bemidji (Sept. 20, 21,
22) attracted a total of 130
participants. State Maintenance
Engineer Rod Pletan opened eyes and
minds with his presentation on new
techniques and equipment. Longtime
instructor Rich Romness related
ongoing operations to the need to
consider new options.

Managing Snow and Ice
Control Operations

This satellite workshop from
Wisconsin was held on October 5 at
the Mn/DOT Arden Hills Training
Center. The workshop attracted
managers and superintendents from
cities and counties as well as from
Mn/DOT offices.

Comrning Attractions
New:
Bicycle and Pedestrian Friendly
DevMethods for Equipment Purcpmnt
HDulutchinson, October 18-19
This conferenc, a makeup sesgrwtsion ofthrom
lasnt inng cooperation betwe entMn/

OTequiements and needs; othiner topics
agredtonlude a pilot city to prons, theand

bicycling, and transit. The FHWA is
giving significant support through its
Office of international Programs. The
purpose of the conference is to raise
awareness of possibilities for bicycle
and pedestrian friendly development
and to develop an action plan framework
for Hutchinson. Speakers from Finland,

and MinnesotaT T'will be featured.

Methods for Equipment Purchasing
(Makeup)
Duluth, October 19
The course, a makeup session from
last winter, will investigate equipmenL
requirements and needs; other topics
include purchasing options, the

development of specifications, and the
bidding process. It is intended for
elected officials and employees of local
transportation agencies responsible for
specifying and purchasing construction
and maintenance equipment. There is
a change in instructors for the course,
as Greg Felt will be filling in for Jerry
Larson of Ramsey County. We
appreciate very much Greg'S
willingness to participate. (Instructors:
Greg Felt, equipmentsection manager,
Mn/DOT; Donald Blood, assistant
director for operations and
maintenance, Brooklyn Park; David
Olson, procurement specialist, Joint
Purchasing Office, St. Paul and Ramsey
County)

Hydraulic Design of Culverts
Grand Rapids, October 26
Hutchinson, October 28
This workshop will provide an overview
of hydrologic and hydraulic principles
in the design of culverts and roadside
ditches. It is intended for persons
responsible for the design of culverts

and roadside ditches. (Instructors: Larry
Woodbury, professor of civil
engineering, North Dakota State
University; Dave Davidian, hydraulics
engineer, Mn/DOT)

Advanced Traffic Engineering
St Cloud, November 4
The North Central Chapter of the
Institute of Transportation Engineers
(NCITE) is sponsoring this advanced
traffic engineering workshop, with
Minnesota T2 as cosponsor. Gary
Rylander of NCITE is coordinating the
workshop. The program is not yet
finalized butthe plan is to have a number
of concurrent sessions dealing with
speed limits as they relate to access
control and work zones.

installation, permits, erosion control,
maintenance, and repair. It is intended
for city, county, and township personnel
responsible for placing and maintaining
culverts. (Instructors: Larry Woodbury,
professor of civil engineering, North
Dakota State University; David Johnson,
research operations engineer, Mn/DOT)

Metric Conversion in Construction
(Satellite)
St. Paul, December 1
This satellite course from Wisconsin will
highlight status and applications in
highway and building design and
construction. It is intended for engineers
and managers with project design and
construction responsibility. An
announcement will be mailed this month.

Culvert Installation and Maintenance Registration
(Makeup) To register or for further information,
Bemidji, November 23 contact Bev Ringsak, 335 Nolte
This workshop is being repeated due to Center, 315 Pillsbury Dr. S.E.,
a scheduling mix-up_earlier this.yea - nnolis,~MN., 55455, (612) 625-
The workshop focuses on practical i 6689; fax (612) 626-1632.
applications such as culvert sizing,

Metric Update
by Bob McPartlin

What happened to centimeters? There are two

systems for "metrics": the MKS system
(meter-kilogram-second), which is what highway
work is based upon; and the CGS system
(centimeter-gram-second). You can readily see that
the MKS system has larger units, and is more suited
for field work. Since the meter is the base
measurement, a smaller unit and a larger unit are
needed to assist the meter. A millimeter and a
kilometer fill those roles, and both are 1000
magnitude from the base. Centimeters are not
illegal-they simply don't fit in as nicely. The gram-
kilogram-metric ton has the same nice relationships,
i.e., 1000 magnitude difference.

Pilot projects. Every Mn/DOT district should be
planning a pilot project to determine where the
strengths of the metric system lie and what areas
need additional attention. Technical memos will be
forthcoming with valuable design data.

Conversion factors. Remember to use the U.S.
Survey Foot when converting long distances, and
accuracy is critical. Most converting calculators and
computer programs are run on the International Foot.
You can check this by inserting 39.37 inches as an
input, and then having the program compute the cm
or mm. The answer must come to 1000.00 mm. If
not, then your machine is too long, and the answer
must be reduced by a factor of 99.9998 percent to be
corrected to the U.S. Survey Foot. (This will make a
difference, for example, if the working points for
your bridge have been laid out in the U.S. Survey
Foot while the steel beams are fabricated by the
International Foot definition.)

Questions? Contact Bob McPartlin, Mn/DOT
metrication administrator, (612) 296-4337; fax (612)
296-7654.

Der Rflector MiVntenanceby Bill Penning

Some of the Swareflex Warning Reflector
installations around the state are in poor

condition. The deer reflector system does not
work properly when there are missing or
misaligned reflectors, and effectiveness is further
reduced when the reflectors are dirty. To
maximize the effectiveness of the reflectors,
proper and timely maintenance is essential.
Required maintenance is as follows:

* Inspect the system twice per year in the spring
and fall. Spring maintenance should be prior
to fawning in May and fall maintenance

should occur before the October rut.
* Replace broken or missing reflectors.
* Straighten twisted or bent posts.
* Wash each reflector using a soft brush or cloth.

We have a safety and financial investment to
protect. Proper maintenance is the key to both. If
you have any concerns or questions regarding deer
reflectors, please feel free to give me a call at
(612) 296-1652.

[Source: Mn/DOT's Minnesota Roadsides, July

1993]

Bus "Roadeo" Tests Driving Skills
T ransit drivers from all over Minnesota competedin the 6th annual Minnesota Statewide Bus
Roadeo held in Maplewood on August 21. Just as a
cowboy rodeo tests the contestants' ability to handle
livestock, the bus roadeo offered the 39 participants
an opportunity to test their driving ability by
engaging in maneuvers such as right-hand turns,
parallel parking, and passenger curbside stops.

Three categories of buses competed: vans, small
buses, and coach buses. Prior to the competition the
drivers participated in a refresher session of defensive
driver techniques. In the afternoon the drivers
competed in a series of events designed to simulate
difficult maneuvers they would encounter in real-life
driving situations.

According to Dan Krom, co-chair of the event, a
key benefit of the roadeo is that it gives drivers the

opportunity to network with other transit drivers and
foster in both drivers and event observers an
appreciation for the level of skill required to drive
buses.

An awards ceremony was held following the event
and honors were granted to the top three finishers in
each category. Winners in each section are eligible to
proceed to the national competition.

The Bus Roadeo was sponsored by the Minnesota
Public Transit Association, the Rural Transit
Assistance Program, and Mn/DOT's Office of
Transit. Co-chairs of the 12-member event planning
committee were Dan Krom, project manager, Office
of Transit, and Jackie Fornier, transit director for the
Chisago County Heartland Express.

-Kim Troedsson
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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.

DT E N T LOCATIO N CONTAC

"Bicycle and Pedestrian F riendly Developmen't" conference, sponsored by city of
Hutchinson, Mn/DOT, FinnRA, FHWA, Minn. T'

Minn. T2 Workshop: Hydraulic Design of CulvertsOct. 26
Oct. 28

Oct. 29, Dec

Nov. 4

Nov. 16-17

Nov. 17-19

Nov. 22-23

Nov. 23

Nov. 29-Dec.
Dec. 13I-15
Jan. 3-5
Jan. 10-12

Nov. 30

Nov. 30-Dec
Dec. 7-9, 8-1
Dec. 15-17
Jan.4-6, 5-7

Dec. 1

Jan. 6-7

Jan. 1-28

Jan. 12-14

Jan. 25-28

Other
Nov. 17-19

SDec.2-5

Dec. 5-7

Jan.9-13

Oct. 1819

Reader Response
Please help the Exchange become more effective by filling out this form and returning it to:

Minnesota T2 Program, Center for Transportation Studies
110 Civil and Mineral Engineering Bldg., 500 Pillsbury Dr. 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: _

89Fa *99

Victorian Inn, Hutchinson

Sawmill Inn, Grand Rapids
Victorian Inn, Hutchinson

Min. Safety Council, St. Paul

Americanna Inn, St. Cloud

Radisson South, Bloomington

Best Western Northwest Inn, Brooklyn Park

Northland Inn, Brooklyn Park

Bemidji Holiday Inn

Arden Hills Training Center

Bemidji Eagles Club
Rochester Community College

Willmar Technical College

Minn. Safety Council, St. Paul

Capitol View Center/Maplewood Mate&rials La

Bemidji Eagles Club/Bemidji DOT
Willmar DOT

Detroit Lakes Technology College/Detroit Lal

Earle Brown Center, St. Paul

Earle Brown CenterSt, Paul

Northland Inn, Brooklyn Park

ArdenHills Traning Center

Holiday Inn International, Bloomington

Cragun's Conference Center, Brainerd

Atlanta, GA

Orlando, PL

Philadelphia, PA

Sheraton Washington Hotel, Omni Shoreham&
Washington Hilton, Washington, DC

.2 Minn. Safety Concil Continuing Education Course Forktruk I structor Training

Seminar on Selected Topics in Traffic Engineering, sponsored by North Central

Chapter of Institute of Transp. Engineers and Minn. T2

Computer Symposium for State Agencies, Local Government and Education

Minn. Public Works Association Fall Conference

40th AnnualiAsphalt Conference, Minn. Assoc, of Asphalt Paving Technologists

Minn. T2 Workshop: Culvert Installation and Maintenance

I Mn/DOT Technical Training Course: Bituminous Technolgy I (additional

bituminous technology courses are offered; call the number shown for details)

Minn. Safety Council Continuing Education Course: Trenching and Excavating

S2 Mn/DOT Technical Training Course: Grading & Base I (additional grading courses

0 are offered; call the number shown for details)

Minn. T Workshop: Metric Conversion in Construction, satellite course

43rd Annual Concrete Conference

State Management Conference (DOER)

Mn/DOT Tehnical Training Course: Bridge Construction nspection

City Engineers Conference

County Engineers Conference

Events
U. S. Hot Mix Asphalt Conference, National Asphalt Pavement Association

National League of Cities Congre ss of Cities

International 4R Conference and Road Show

TranspoatioResearch Board 73rd Annual Conference

Bev Ringsak, (612) 625-6689

Bev Ringsak, (612) 625-6689

ReginaHoffman, (612) 291-9150

Gary Rylander, (612) 835-6411

Sandy Servatius, (612) 296-3124

Sandy Servatius. (612) 296-3124

Call (612) 631-0156

Bev Ringsak, (612) 625-6689

Sandy Servatius, (612) 296-3124

Regina Hoffman, (612) 291-9150

b Sandy Seyvatius, (612) 296-3124

kes DOT

Bev Ringsak, (612) 625-6689

Tern Mische-Riebel,(612) 626-2259

Sandy Servatius, (612) 296-3124

Sandy Servatius, (612) 296-3124

Sandy Servatius, (612) 296-3124

Sandy Servatius, (612296-31 4

Call (612) 636-4666

Call (202) 626-3000-

4R Conference, (708) 298-6649

& Angela Arrington or Reggie Gillum
(202) 334-2362


