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Major Changes Made toO: Bituminous Specs
organizations is the Center for ajor changes were made to the 1998

bituminous specifications. For outstate
vsity of Minnsota. (To lan mo areas, where less than 3 million ESALs are
expected, 2350 Bituminous Specification supersedes
2331, 2340, and 3139. In the metro area, where
traffic is greater than 3 million ESALs, 2360 is the
new specification.

events. The new specifications were needed for four

The flhp CTS event the annual primary reasons:
research conference held each May. The to improve the quality and durability of bitumi-

nous pavements;
* to continue the transition from method specifica-

tions to end-result specifications;
s to provide additional material criteria to gage and

measure quality; and
p to reduce the number of mix designs.

One of these articles, on "Integral Abutment
Bridgesstarts below It summarizes a Outstate Changes

standing-room only presentation given by Ten major changes were made in going from the
Professor Carol Shield. outstate Specification 2340 to Specification 2350. A

Other conference-relted articles coverbrief description of each follows.
technology transfer tools (page 3); testing

mMixture Designations. The current mix design,
2340, designates mixes as Type 31/32, 41/42, 47/
48,61, and by base, binder, level and wear. Specifica-
tion 2350 designates mixes by the traffic load-low
volume (LV), medium volume (MV), and high

r ani r thtrat BituminousSpees contid on page 5

Integral Abutment Bridges: A Field Study
Researchers: Andrew Lawver M.S. Student
Catherine French, Professor
Carol Shield, Associate Professor
Arturo Schultz, Associate Professor
Department of Civil Engineering
University of Minnesota

The Problem? Length Changes
Thermal effects cause bridges to expand or contract
with seasonal and diurnal (daily) cycles. This is a
particular problem in Minnesota due to the extreme
temperature changes over the course of a year. To
accommodate the length changes due to the thermal
effects, expansion joints have been incorporated in
bridges that enable relative movement of the super-
structure with respect to the abutments.

The problem with this detail is that expansion
joints require a great deal of maintenance. They can
become filled with material or "freeze" into place
due to corrosion, thereby causing large stresses to
develop in the bridge due to the restraint.

An Answer? Integral Abutment Bridges
To avoid this problem, many states have turned to the
use of integral abutment bridges. In these bridges, the
superstructure is "tied" into the abutments. Tempera-

HIGHLIGHTS.......

ture changes are accommodated through the relative
movement of the abutment with respect to the
backfill. As a consequence, the expansion joints
within the bridge can be eliminated. Approach
panels are used to accommodate the relative move-
ment between the bridge deck and the roadway
pavement.

LRRB Funds Study to Improve Design
Because of the complicated soil-structure interaction
of integral abutment bridges, their design has been
based on simplifying assumptions and
"trial-and-error" past experience. A project was
initiated by the Minnesota Local Road Research
Board (LRRB) in 1995 to improve the design of
integral abutment bridges through a better under-
standing of their behavior.

The focus of the project is a three-span, 217-foot
long integral abutment bridge constructed in
Olmsted County in November 1995 (see Figure 1
above). Researchers from the University of Minne-
sota began their investigation at the onset of the
bridge construction. The project involved installation
of over 120 instruments including convergence
meters, extensometers, tiltmeters, frost probes,

Integral Abutment Bridges continued on page 3
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TEA-21 Trims LTAP FundingNow that the new federal transportation bill is
finally signed, sealed, and delivered, some

funding recipients, including Minnesota T2 , are
challenged with maintaining service levels with less
funding than needed.

Under the 1998 TEA-21 bill, the national Local
Technical Assistance Program (LTAP) requested $12
million, in part to provide federal base funding for
Minnesota T2 and 56 other T2/LTAP centers around
the country. Instead, LTAP will receive $7 million
the first two years, $8 million in 2001, $9 million in
2002, and $10 million the final two years.

For Minnesota T2 this primarily means reduced
federal program funds for subsidized training and
assistance for our local agency customers. However,
because of the strong support we receive from the
local agency community and Mn/DOT, we will
survive! The Minnesota T2 staff will work closely
with our program partners and the T2 Steering
Committee, chaired by Pat Murphy of Mn/DOT
State Aid, to explore alternative means to maintain

TEA-21 continued on next page
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Fingalson Wins MSPE Government Engineer0000000000

Fingalson Wins MSPE Government Engineer A

of the Year AwardWayne A. Fingalson, P.E.,county highway engineer for
Wright County, was named

the 1998 Government Engineer of the
Year by the Professional Engineers in
Government (PEG) division of the
Minnesota Society of Professional
Engineers (MSPE).

Fingalson was nominated by the
Minnesota County Engineers Associa-
tion, as its recipient of "Outstanding
Engineer of the Year." Also considered
for the award was David Rydeen of the
St. Paul Division of the U.S. Army
Corps of Engineers, and Ron Mannz,
P.E., Redwood Falls city engineer.

"The list of accomplishments was
extensive, and we are quite proud that
Wayne exemplifies an outstanding
citizen; and he does great engineering
work, to boot," stated Bob McPartlin,
P.E., chair of the PEG Practice Divi-
sion. "He is a very dedicated person and
is truly concerned about the quality of
the product that his customer receives.
The citizens of Wright County, and all
the state as a whole, should be very
proud of the value he provides."

Fingalson has been Wright County
engineer for 17 years, implementing

many innovative
programs including a
pavement manage-
ment system, sign
inventory and work
order system, and a
successful wetland

Wayne Fingalson
banking and mitiga-
tion program. In addition, he has held
all the offices of the Minnesota
County Engineers Association and
currently serves on several committees
at the state and local level. He has
been a long-time supporter of research
implementation and technology
transfer in Minnesota as past member
of the Minnesota LRRB and current
member of its Research Implementa-
tion Committee. He has also been a
steady supporter of Minnesota T2.

Ken Walch, P.E., president of the
National Society of Professional
Engineers, presented the award to
Fingalson at the annual state meeting
of MSPE on April 24, 1998.

The MSPE Professional Engineers
in Government division represents
more than 250 members in various
government agencies across the state
in all disciplines of the engineering
profession. II

TEA-21 frompage 1
our service levels and continue the
Minnesota T2 Program's adaptability to
address emerging local agency assis-
tance needs. We'll keep you posted!

Because I was the "congressional
neophyte" this year during the annual
Washington Transportation Alliance's
Fly-In, I want to say many thanks to
those agency participants who offered
tremendous support: Dick Hansen, Al

Forsberg, and Doug Weiszhaar, plus
Tim Worke of Mn/DOT. Finally, a
huge thank you to Tony Giancola of
NACE who not only strongly encour-
aged NACE members to support full
funding for LTAP but also coined the
mantra, "LTAP 12 million, LTAP 12
million..." It was certainly catchy and
so easy to remember!I

-Cheri Trenda

Mn/DOT is testing the use of legumes,
along with other plants, as a mulch
material this summer at a site along
Cedar Avenue near the Mall of America
in Bloomington. (For those readers not
familiar with legumes, well-known
examples of the plants include clover,
beans, peas, and alfalfa.) Dwayne
Stenlund of Mn/DOT answered some
questions about the Mn/DOT living
mulch project using legumes.

a
What is mulch?

A
Mulches are any materials, used on a
soil surface, that will minimize weed
growth and prevent water losses from
evaporation. Traditional mulch
materials have included straw, leaves,
wood chips, and sawdust. When placed
properly, mulches protect the soil
underneath from wind and water
erosion, regulate moisture, and act as a
fertilizer when decomposing.

Why did Mn/DOT decide to try living
mulches, rather than a traditional
mulch?

A
Despite the benefits, there are some
problems with traditional mulches.
Examples include too much soil
moisture and increases in insects and
rodents. Living mulches, or cover
crops, prevent surface water runoff,

wuy-e9V.6,.3

thereby eliminating soil erosion and
nutrient and pesticide runoff from
slopes. They also require less mainte-
nance than a traditional mulch, in
which more mulch must be added to
the site on a regular basis in order to
continue performing.

What plants are being used for the
living mulch?

A
Six native legumes were used at the
Mall of America interchange: wild
white indigo, creamy white indigo,
wild blue indigo, false indigo, Canada
milk-vetch, and silverberry (with a
free-living nitrogen fixing microorgan-
ism).

Legumes can biologically revitalize
the existing landscape beds at the
interchange-which consist of poorly
drained, heavy soils with a high salt
content-with living biomass and
nitrogen. Other plants used include
willows, bur-oak, dogwoods, New
England aster, rough blazingstar, and
wild rose.

Research at the University of
Minnesota has provided the needed
knowledge for understanding the role
of the best or exact rhizobium associ-
ate needed for optimum growth of the
native legumes. I will spray the
optimum rhizobium associate pro-
duced in the laboratory onto the soil/

root crown zone of the indigos after
this spring/early summer.

Why are legumes good plants for a
living mulch?

A
Nitrogen fixation occurs in the roots
of legumes. Bacteria known as
rhizobia infect new root hairs of
legumes, induce the formation of
nodules on the roots, then live in these
nodules. Rhizobia convert nitrogen
gas from the atmosphere into nitrogen
compounds which legumes can take
in and use as a nutrient. The legumes,
in turn, supply the rhizobia with
oxygen, a source of energy, and a
protected habitat. With nitrogen
fixation occurring, there is less need
for fertilization of the soil, and
nitrogen can be added to the soil
through vegetative residues.

What are the main benefits Mn/DOT
hopes to achieve by using a living
mulch?

A
Mn/DOT hopes to achieve better plant
growth in the Cedar Avenue landscape
beds. If this first planting gives good
results, Mn/DOT would like to start
using the living mulches on a perma-
nent basis. I

-Jennie Read
[Information about legumes/rhizobia

was taken from the University of Minne-
sota Rhizobium Research Laboratory Web

Site, http://www.rhizobium.umn.edu, and
from the National Academy Press Web Site,
http://www.nap.edu/readingromm/books/bnfl
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Integral Abutment Bridges Reduce Maintenance Ne
from page 1

thermocouples, and strain gages. The instruments 04

are used to monitor the behavior of the bridge in 3d

including the relative movement and rotation of
the bridge abutments with respect to the backfill, O2o
the axial loads and moments in the piles, the load 01

distribution in the superstructure, and the effects I 0 ,.
of temperature on the behavior. L " -'

The Bridge and Its Instrumentation
A schematic of the bridge abutment and some of
the associated instrumentation is shown in Figure
2. The bridge superstructure comprises three
spans of 72-foot-long prestressed bridge girders.
The bridge girders are "tied" to each other at the
piers only through the deck. At the abutments, the
girders were cast into the diaphragm at the same
time that the deck was poured. This detail makes
the girders behave integrally with the abutments.

To avoid problems with backfill settlement, the
approach panel spans from the abutment to a sill.
The approach panel is intended to slide on the sill
to accommodate the relative displacements
between the abutment and the backfill.

Instrumentation shown in Figure 2 includes the
extensometers which were anchored into the
backfill horizontally and vertically at 5-, 10-, 15-,

eds
abutments contract and expand with the seasonal
changes in temperature. The total range in
deformation was approximately 1/2 inch on each
side of the bridge over the course of the 90-
degree change in temperature.

The scale of the tiltmeters (Figure 4) was
expanded to illustrate the correlation between
rotation and temperature; however, the magni-
tude of the rotation was extremely small (<0.1
degree) over the course of the study. As a
consequence, it was determined that the primary
movement of the abutments was horizontal
sliding (rather than rotation). The observed
sliding behavior may be attributed to the
stiffness of the abutment, which was cast with
45-degree wingwalls.

Further Research
To better understand the behavior of the bridge,
numerical models are being developed to
correlate the design assumptions with the field
observations. These models will address how the
bridge reacts to thermal, as well as gravity,
loads. iI

[For more information about this project,
contact Carol Shield at 612-625-5835.]

MM

Tillmetcr

Simm gac.

Extcnsomctcr

Frost Probe

Figure 2: Abutment detail and instrumentation

Figure 3: Extensometer readings (top). Tiltmeter
readings (bottom)

and 20-foot increments. The horizontal extensom-
eters measure the relative movement of the abutment
face with respect to the backfill. The tiltmeters
measure the relative rotation of the abutment.

Figure 3 shows plots of the data obtained over the
course of the project from four horizontal extensom-
eters (anchored at 20 feet from the abutment face)
and one of the tiltmeters (for clarity). Also shown

dlotted is the ambient temperature recorded over the
same time period. It can be seen that the bridge

Tomorrow's Technology Transfer: Identifying Advanced Tools for T2
by Micky Ruiz and Clare Bland

T he Minnesota Department of Transportation Proven but Underutilized Advanced Tools real-time, two-way voi
(Mn/DOT) Office of Research Services (ORS) These tools have been proven in other domains, but tions between a user in

and the Minnesota Technology Transfer (T2) have yet to be implemented in the field of transporta- desk. For example, digi
Program at the University of Minnesota, recently tion T2. problem can be transmi
performed a federally funded study to identify and * Electronic bulletin boards. A computer-based technical diagrams can
document advanced tools which have potential to be version of the traditional bulletin board. Users the user. Approaches to
utilized for transportation technology transfer (T2) in can read and post information, and ask questions then be discussed.
Minnesota. It is hoped that the existing "tool box" of via e-mail. * Voice responsive elect
T2 mechanisms can be augmented with some of * Digital libraries. A digitized collection of library databases. A notebook
these advanced tools where appropriate. resources, accessed using computing and commu- database of information

Within the study, a series of telephone interviews nications technologies. which the user can quer
and meetings with both T2 and transportation * Self-guided tutorials. A structured package of is provided to the user ti
practitioners in Minnesota helped identify the training materials, which users advance at their
existing and future needs for T2 in the state. Profiles own pace. Materials can be paper-based, stored Recently, a focus group of
were then developed of the customer groups that T2  on electronic media, or accessed via the Internet. reviewed the study results. I
activities are targeted towards. Literature searches * Electronic clearinghouses. A repository of mendations, partnerships wi
and a series of telephone interviews with national T2  information, usually specialized, stored electroni- test one or more of the tools
experts were undertaken in order to identify new or cally, and accessed using computing and commu-
emerging T2 tools that may be applicable for use in nications technologies. [For more information on
Minnesota. Various characteristics of these tools * Listservs. An e-mail routing list, to which users either Micky Ruiz, technolog
were documented. Finally, the tools were analyzed subscribe. All messages are sent to all subscribers. Mn/DOT Office of Research
with respect to the customer profiles previously * Newsgroups. A virtual meeting place, or bulletin 2269, or Clare Bland, ITS p
created to assess whether and how they could be board, accessed via the Internet. Rock Consultants, 612-686-
implemented in Minnesota. * Electronic expert directories. A database of

The tools identified within the project were individual experts' names, their specialty areas,
grouped into three categories according to their state and their contact details. The directory is search- Stay Tuned for T
of development. able by interest area or topic.

Proven and Current Advanced Tools
These tools have been proven to be effective in other
locations, and are directly applicable in their current
forms to assist with Minnesota's T2.

* Conference-based training. A technique in
which participants at different locations interact.
This can be real-time or nonreal-time. It can be
undertaken electronically via e-mail, via audio
using telephones, or via video links.

ce and data communica-
the field and a help
ital pictures of a
itted from the field and
be transmitted back to
problem solving can

ronic notebook
computer that houses a
n on a particular subject,
y by voice. Information
hrough speech synthesis.

f T2 stakeholders
Based on their recom-
ill be developed to pilot
.I

n this study, contact
gy transfer manager,
Services, 612-282-

roject manager, Castle
6321.]

Emerging Advanced Tools
These tools are currently undergoing research and
pilot testing and therefore are not yet ready for
implementation, but may in the future be a valuable T2

tool.
* Virtual reality devices. A system that enables

users to interact with a "manufactured environ-
ment" which simulates some aspect of the real
world.

* Real-time "in-field to help desk" diagnosis/
problem-solving systems. A system that enables

Figure 4: Temperature

T r2: UDT
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CTS COA-P2

CTS Conference: Traffic Flow to Weather Info
Testing.. . ... 2...3I n this session, three speakersdiscussed methods for testing and

evaluating bridges and pavements.
Steve Chase of the FHWA's Turner-

Fairbank Highway Research Center
reported on a technique called radar
tomography that is being developed
for assessing actual conditions of
asphalt-covered bridge decks. An
improved technique- rapid, reliable,
noninvasive, nonintrusive, and
quantitative-is needed to ease the
problem of bridge rehabilitation cost
overruns and to provide data for bridge
management systems.

The new system uses high-fre-
quency, broadband, impulse radar with
specially designed antennae and
synthetic aperture signal processing to
produce reconstructed tomographic
images of the interior of reinforced
concrete slabs. This system differs
from ground penetrating radar, which
sends a pulse and receives a reflection
off structures below the surface.

The prototype HERMES system
provides very detailed electromagnetic
information useful for finding delami-
nation of bridge decks. HERMES has
better than 1 centimeter system
resolution and can penetrate 30
centimeters. It can travel at 100 kph
and costs approximately $250,000.

The FHWA will test HERMES this
summer at four California bridges and
is looking for other suitable bridge
decks for testing.

Ariel Soriano of Braun Intertec
discussed the basic principles of the
impact-echo test method, a flaw
detection tool for evaluating concrete
structures. Based on stress wave
propagation, it can be applied to
determine plate thickness, detect
defects (i.e., voids, honeycombing,
delaminations, depth of surface
opening cracks), and assess bond
quality, among other things. It is a very
fast method-less than a minute per
test-but it is not intended to replace
coring and should be used in conjunc-
tion with other evaluation methods.

John Siekmeier of Mn/DOT
reviewed the dynamic cone penetrom-
eter (DCP), a quick and inexpensive
testing device that provides a measure
of the in-situ shear strength of soils
and aggregate base materials. A very
repeatable and durable test, the DCP
reduces construction delays and helps

inspectors be more effective in the
field. It can be used to identify poor
areas, but it cannot guarantee a soil is
suitable for construction, and should
not be the sole measure of an area.

Using data collected from several
1996 construction projects, Mn/DOT
developed a new base compaction
specification which included the DCP
method. During 1997 about six projects
used the DCP method described in the
new spec. The results were positive and
with some refinement the DCP method
will remain part of Mn/DOT's standard
spec. It is expected that the DCP will
become more common at pavement
construction sites throughout the state
as more public and private organiza-
tions learn of it.

To help spread the word, Mn/DOT
distributes reports, user guides, a
calendar, a newsletter, and a short
video, and holds classes and presenta-
tions. In addition, Mn/DOT has begun
the "DCP Loan Program," which
allows interested organizations to
borrow a DCP for a month to become
familiar with the device. For informa-
tion about the loan program call
Siekmeier at 651-779-5299.

How's the Weather Out
There?
A new advanced road weather informa-
tion system will make it easier for
maintenance workers and others to find
out, said Dean Deeter, Castle Rock
Consultants. FORETELLTM is a
regional initiative funded in part by the
Federal Highway Administration. It
will integrate information from all
available sources (such as the National
Oceanic and Atmospheric Administra-
tion and the National Weather Service)
with intelligent transportation systems
(ITS). Mn/DOT is an affiliate member.

Under Foretell, public agencies and
private sector partners will share
information to improve their weather
tracking and monitoring capabilities
through data exchange and joint
development efforts. The system will
be piloted in five Midwestern states,
including Minnesota and Wisconsin, in
its first 30-month phase. Basic safety-
related information will be distributed
free of charge, but information centers
will also offer added-value tailored
information services for a fee, using
the full range of commercial and ITS
traveler information media.

Foretell promises to cut costs and
substantially benefit the environment

Table 1: Roundabouts
Total Construction
intersection costs
capacity

All-way stop 1,900 $500
Roundabout 2,400 $100,000
Signal 3,000 $125,000

by increasing the levels of forecast
detail, enabling maintenance vehicles
to reduce the amount of chemicals
used.

Plans are to broaden FORETELL for
use by other modes of transportation
and even for farmers, emergency
management agencies, and many
others.

-I-I-I
Applicability/

Roadway
Function

Definitely Not I Applicability
Applicable Questionable

severity and rates. They work well for
intersections of a major road and a side
road, to help prevent accidents at rural
roads. Roundabouts have the largest
total delay, but people seem to mind
them less than coming to a full stop at a
red light.

Traffic Calming
Ferrol Robinson of SRF Consulting
reviewed his study of the applications
and limitations of traffic calming
strategies. The study was funded by the
LRRB and Mn/DOT and sponsored by
Hennepin County and the cities of
Eagan and St. Paul.

Selective Definitely
Applicability Applicable

* * *

Local Streets
Minor
Collectors
Major
Collectors
Minor
Arterials
Principal
Arterials

Figure 5: Applicability of traffic calming to roadway function

U iproed afey mprvedTra~i Enencd See

Traffic Calming
Categories

Street width
adjuelnels

TradJiional traffic cr~irn
techniques

Vortical or hnrizontal
roiiqimenls

Route rnodififaiony

Perceptual
enhancerneiIl

improved Safety
Speed Reduction

0

Improved Traffic
Conditions

0

Enhanced Street
Environment

--

I Effective

SModeralely Elfeclive

O Sliftley rtfeive
? Uncerlein of Fffctrivonai

Figure 6: Effectiveness of device groupings

In a Roundabout Way
Dennis Eyler of SRF Consulting
presented the results of a study of
roundabouts, an intersection control
device seeing increasing use.

Enthusiasm for roundabouts is
growing due to perceived low delays,
but Eyler warned that their effects must
be mathematically understood and
quantified. His research found that with
high approach speeds, the motorist's
lost time to slow can be significant.
For cars traveling at 30 mph to stop
and resume their speed, the delay is
14.5 seconds. At 55 mph the delay is
30.7 seconds.

His firm studied five locations, three
in the metro area and one each in
Carver City and Paynesville. Some
results are shown in Table 1.

He concluded that all-way stop signs
are safe and effective at moderate levels
of traffic and have a very low cost.
However, they are not adaptive to
fluctuations in flow and create higher
user costs at high-speed locations.
Signals have a high first cost, high
operating costs, and higher accident
potential, but lower user costs.

Roundabouts have a relatively high
first cost and require more space to
implement, but have low accident

In the study SRF surveyed cities and
counties in the metro area plus selected
cities outstate. Over half of the surveys
were returned, representing 26 cities and
67 traffic calming projects. Types of
devices used in these projects included
street width adjustments, vertical or
horizontal realignments (e.g., speed
bumps and traffic circles), route modifi-
cations (e.g., cul-de-sacs, diverters),
traditional traffic control techniques
(such as turn restrictions, one-way
streets), and perceptual enhancements
(e.g., landscape plantings).

The results show that many projects
(20 percent) used traditional traffic
control methods, a percentage surpassed
only by street width adjustments (33
percent) as the selected approach. The
overall response to traffic calming was
positive, but some cities noted unantici-
pated adverse results such as reduced
access for emergency vehicles and snow
storage problems.

Most projects were implemented on
local streets/minor collectors, with a
small number on major collectors/minor
arterials (Figure 5). Based on qualitative
responses, the actual outcomes matched
the purpose for using the devices
(Figure 6).11

L JuySet198 o. ,No



T S G YE SC H N G

For Everything ... There Is a Season
Maintenance jobs are no exception. Below we present two reprints from Better Roads, the first concerning a summer maintenance job-spraying weeds. The second
discusses how to choose a deicer-a topic we need to think of now to be prepared for winter

Keeping Herbicides on Target

Protection of the environment is
an important consideration in
all pesticide applications. This

is especially true when it comes to
controlling spray drift which can affect
areas where the chemical is not needed
or wanted. The product can become an
environmental pollutant in off-target
areas, potentially injuring beneficial
vegetation, contaminating water or
other sensitive areas-even producing
illegal residues.

What is Drift?
There are two sources of drift loss. One
is vapor drift, or secondary drift, and
occurs when the herbicide volatizes or
evaporates from the sprayed plant or
soil surface.

The second and most common
source of drift loss is physical drift, or
primary drift. Physical drift refers to
the movement of a spray solution away
from the intended target during
application. It results from a combina-
tion of equipment and weather-related
factors. Droplet size, spray nozzle type,
and boom height, as well as wind speed
and wind direction, are the major
factors that influence physical drift.

Droplet Size
Spray roplet size isithe sing c ost
important factor affecting physical
drift, and the factor that the applicator
can control most easily.

Spray nozzles typically produce a
spectrum of droplets ranging from
under 100 microns to several hundred
microns in size. A high proportion of
droplets under 100 microns in diam-
eter, or fines, increases the potential for
drift. Fines are more prone to drift
because they remain in the air longer.

Nozzles and Settings
The percentage of fines in a herbicide
spray can be controlled by the selection
of nozzle type and setting. Nozzles
specifically designed to manage drift
include the TeeJet (Drift Guard) and
the Raindrop. Both nozzles produce
large droplets and a minimal number of
small driftable droplets.

Other spray nozzles, such as the
commonly used flat fan-type, can also
be effective. Proper choice of nozzle
setting, particularly pressure and spray
volume, are essential to minimize drift

concerns with these types of nozzles.
When nozzle pressure is kept low and
spray volume is kept high, the
formation of small droplets is mini-
mized and drift potential is greatly
reduced.

In addition, all nozzles should be
used at the spray height for which they
are designed. Heights above those
designated will significantly increase
the potential for drift.

Weather
Wind speed is probably the most
important weather factor influencing
drift. While increased wind speed
generally increases the percentage of
spray material prone to drift, the level
of small droplets in the spray sheet can
greatly affect the actual amount of
spray deposited off target. When the
percentage of small droplets is low, the
impact of wind on the amount of
product moving downwind is signifi-
cantly less.

Wind direction and speed are also
important practical concerns. When
the wind might blow droplets toward a
sensitive off-target area-whether it is
vegetation, bodies of water, urban or
other sensitive ecological sites-
special attention should be devoted to
drift management. Sometimes it is
necessary under these conditions to
leave a buffer zone between the
application site and sensitive area, or
even delay application until the wind
shifts.

Spray Additives
A number of spray additives specifi-
cally designed to reduce the level of
small droplets work well in reducing
drift. Such additives are sometimes
referred to as thickening agents, or
viscous additives. A number of
additive products can decrease
physical drift or aid in herbicide
deposition from a spray application.

When a stream of water passes
through a nozzle orifice, it experiences
a shear force-first at the nozzle
opening, then as a result of interfacing
with an air current. A thickening agent
increases the spray solution's ability to
withstand the shearing forces, and
greatly increases droplet size. A spray-
drift retardant will not eliminate

Herbicides continued on page 8

Choosing the RiglWhen you pick an anti-icer,
you want a material that
gets the job done. You also

need one that operates within the likely
temperature range you will face.

You need a material that works fast
and is safe to the environment. You
want an anti-icer that is effective and
economical when total cost of use is
considered.

You and your crews want a
material that is easy to handle
and is not an irritant and is
not harmful. It should be 7
safe to use and store.

Dale Keep and N w
many other agency
professionals use DO T
liquid magnesium
chloride. However,
new materials have
appeared since the
original Washing- i ce
ton DOT tests were
conducted and
these offer great
promise, as well.
Dick Atkins at
Washington DOT $ 4 ,
tested one of these
on both higher and
lower elevations, with 08t
excellent results

Evaluations
Older anti-icing materials
and deicers have been tested
under Strategic Highway Research
Program projects. For example, one
study evaluated the scaling effects of
NaC1, Cacl2, MgC12, CMA, and
deionized water on concrete surfaces.
MgC12 and CMA ranked closest to
deionized water in that study. In
another study, measuring product
toxicity, magnesium chloride ranked
better than baking soda, sodium
chloride, calcium chloride, aspirin, and
caffeine as to toxicity.

A more recent material made from a
residue of the process for making
ethanol was originally used as a cattle
feed additive. Called Ice Ban, it is less
corrosive than water and is the least
corrosive product on the market,
according to Steve Bytnar, with
Minnesota Corn Processors. The
material has recently been approved
for use on federally funded roads. In a
variation on the product, in a 50/50

ht Deicer
mix with magnesium chloride, it has a
freezing point at about -40 degrees F
and produces no solids at higher
temperatures. New York DOT tested
the 50/50 mix last year, saving
$240,000 in materials alone, according
to Bytnar. The product sells for $1 to
$1.50, depending on shipping, he says.

In the Washington DOT test, Atkins
used the material on both higher and

lower elevations. With 29 years
experience as a maintenance

supervisor, he found that it
he worked better than other

products.

Y rk The Indiana DOT
also tested the
material for anti-
icing and deicing
on the bypass

5 around South
,mBend.

Why Liquids?
year The higher

concentration of

/ng liquid anti-icing
and deicing

000 in chemicals offers
greater melting
capacity than lower

concentrated prod-
ucts, Keep says. It is

e iimportant to be sure that
it does not form solids in

cold temperatures because
these can clog lines, tanks, and

pumps.
Compare the melting capacity of the

same material at two concentrations,
Keep says. In a storm with tempera-
tures to 0 degrees F, a 15 percent
solution with a melting point of 5
degrees F won't work. A ton of the
same material, in a 30 percent
solution, will work until it has
generated 1 t. of water from melting
ice or snow and has been diluted to a
15 percent solution.

Keep has formulas that can help the
winter maintenance engineer deter-
mine concentration efficiencies.

It is also critical to compare the
melting capacity of different materials
at various concentrations. 13

[Reprinted with permission from
Better Roads, June 1998.]

Bituminous Specs from page 1

volume (HV)-and nonwear and wear
surfaces.

Certified Plant. According to
Specification 2350, all bituminous
mixtures must be supplied by a
certified plant. Mn/DOT gives criteria
as to what qualifies as a certified plant.

Gradations. New gradations given
by Specification 2350 are similar to
the old 88 specs for bituminous
aggregates, although there are key
differences with the #4 and #200 sieve
requirements, and a new sieve test, the
#8 sieve, has been added. All grada-
tions in 2350 are based upon +4 and -4
washed gradations.

Voids in Mineral Aggregate

(VMA). New minimum VMAs have
been set with 2350 to ensure adequate
film thickness on the aggregate for
improved durability.

Moisture Sensitivity. Specification
2350 uses the Tensile Strength Ratio
(TSR) as the moisture susceptibility
test. Standard values are set for the
ratio of the strength of a conditioned
set of marshall pucks to the strength of
an unconditioned set of pucks.

Fines to Effective Asphalt Ratio.
Calculated on the total fines in the mix
from the washed gradation, for 2350, a
ratio requirement is given for the
wearing course and the nonwear
course. The requirements are at design,

and they are also used to approve or
deny mix design changes.

Process Control Tests and Re-
quirements. The process control limits
are based on four control items:
gradation, asphalt content, air voids,
and VMA. Control limits are set
around a target value, with warning
limits and job mix formula limits set
on the lower and upper ends of the
target value.

Density. Out of the four previously
used density methods, 2350 uses the
Modified Specified method as the
main compaction method. It is
renamed the Maximum Density
method. Ordinary Compaction is the

only other density method which can
be used, and it will see only limited
use under the new specifications.

Disincentive/Incentive/Penalties.
New tables or disincentives, incen-
tives, and penalties are given in 2350.

Ride Smoothness. Clarifications on
when and where to use profilograph
testing are given in 2350. The new
spec also tightens the profile index,
and specified user settings are given.

For detailed information or specific
questions about the new 1998 bitumi-
nous specifications, please contact
your local Mn/DOT district personnel
or the Bituminous Office. MI

-Jennie Read
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Spring Maintenance ExpoM ore than 620 people attended the second
Spring Maintenance Expo this year in Roches-

ter on April 7-8. Engineers and maintenance workers
attended vendor exhibits and educational sessions on
spring and summer roadway maintenance issues,
communication, and safety. With more than 40
exhibitors and 45 speakers in a variety of concurrent
sessions, it was impossible to see it all, let alone tell
it all here; but here are a few insights you may have
missed:

The Platinum Rule
Orville Weiszhaar pointed out in the keynote address
that professionals (all of us) require both technical
skills and people skills. He introduced a new
"platinum rule" for dealing with people that goes
beyond the old Golden Rule of treating others as you
would like to be treated: Do unto others as they want
done unto them.

Roadside Management and Vegetation
Control
Ann Johnson of the Dunwoody Institute is complet-
ing a Best Practices Manual. The manual will
address Minnesota environmental conditions,
vegetation, the use of herbicides, and examples of
best practices from around the state. The manual is
funded by the LRRB and will be available to all
cities and counties this fall. Wright County, for
example, is sharing native grass seed that county
workers harvested.

Paul Walvatne of Mn/DOT Environmental

Nuggets
Services emphasized that environmental stewardship
and good landscaping begin at home. Growing plants
native to Minnesota is usually easier and costs less.
Easy-to-use facts sheets and other information are
available from the Department of Natural Resources
Information Center. Call 1-
888-646-6367 or e-mail
info@dnr.state.mn.us.

Bridge and Concrete
Maintenance
Dan Frentress of the
Concrete Pavers Associa-
tion recommended ultra-
thin whitetopping (thin
concrete overlays of
existing asphalt pavement)
for intersections to prevent
shoving and rutting,
improve drainage and
lighting, and preserve
loops. Three inches of
ready-mix concrete should
be poured onto a minimum of 3 inches of milled,
swept asphalt one lane at a time.

Tom Merritt and Steven Kirsh of Mn/DOT
provided strip-seal expansion joint gland replacement
tips. Each maintenance area, county, and municipal-
ity has received a listing of bridges with different
types of joints in their area, to help with gland
identification. For help identifying a neoprene gland
for replacement, cut a piece off, including one ear.
Trace the ear onto a piece of paper and fax it to Tom
Merritt at 612-582-1161. He shared a great identifier
display too.

Work Zone Safety
Jon Jackels of Mn/DOT reported the creation of a
New Technology Task Force to demonstrate develop-
ing techniques and technologies in work zone traffic
control.

Mike Leaf of Warning Lites discussed magnet-
mount vehicle conspicuity lights meeting Mn/DOT
specifications. Also, a new modular signing system
allows users to build variable message signs with
interchangeable sign blocks.

CTAP Van: On the Road Again
've been a circuit trainer for six months and
nobody's fired me yet. I'm proud of that. I want
to thank everyone who has attended a Circuit

Training and Assistance Program (CTAP) class. Your
comments to me and your suggestions on the class
evaluations have been very positive and are driving
the development of two new training modules:

GRAVEL ROADS... Down and Dirty, the ever-
popular class in which we discuss the difference
between good gravel and good gravy, has been
expanded to include a module on dust palliatives. In
this class participants will learn about different dust
control products on the market. We will talk about
surface preparation, application rates, costs, and
benefits of the different products. We will also go
through some simple tests that participants can
perform with the chlorides to ensure that they are
getting what they paid for. The goal of the class is to
supply participants with the information they need to
make supportable decisions regarding the costs and
benefits of dust control.

Another new class available this fall is Snow and
Ice. Snow and Ice training, a CTAP staple, will take
on a new look this year. A leaner, meaner field
manual as well as a hands-on sander calibration class
will be the two most significant changes. This class
will stress the value of knowing how much sand and
salt is being applied to the road. We discuss applica-
tion rates, what sand and salt can and cannot do, and
when to use them. I will also bring in a selection of
ground-oriented sander controls from different
manufacturers and give plow operators the opportu-
nity to give 'em a whirl. If you are interested in
updating your sander controls, this will be a great
way to get a feel for what's out there.

The fall training schedule is already starting to fill
up. If your organization wants to host a CTAP
course, please schedule it with me as soon as
possible. It has been a great first six months and I am
looking forward to meeting with more of you during
the next year. U

-Tom Broadbent

Bill Servatius presented the findings of a Work
Zone Speed Limit Study conducted during in 1997.
Flashing reduced speed limit signs did not show
marked effect over standard reduced speed signs, but
if bright enough can help inform motorists when
reduced speeds are in effect. A van-mounted, radar-
operated speed sign was effective in reducing
motorists' speeds, even where no work was taking
place. All reduced-speed-limit signs generally reduce
average speeds, but are much less effective if no
actual highway work is observed.

Snow Fence
John Schafer, a self described land-owner-user-
occupier-taxpayer [and unrecognized humorist],
recommends working with your local Soil and Water
Conservation District when planning snow fences.
Their contacts with farmers can explain ways snow
fences can be valuable, even profitable, for roadside
landowners.

Dan Gullickson, Mn/DOT Environmental Ser-
vices, revealed a wealth of information on the use of

Spring Expo continued on page 8
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T2 ResourcesM aterials available through Minnesota T2 are

described below. For further information
contact Eric Hinsdale, CTS/Minnesota T2,

phone 612-626-1023, fax 612-625-6381.

New Items Available in CTS Library

Evaluation Findings of the All Sign® Products, Inc.
Polycarbonate Stop Sign. Highway Innovative Technol-
ogy Evaluation Center Report #98-04, March 1998. This
report examines the retroreflectivity, color character, and
other features of a plastic stop sign produced by the All
Sign Company.

Innovations in Urban Infrastructure: i
A Seminar Series at the APWA Interna-
tional Public Works Congress. This is Catal
the proceedings of the congress which was he Na
held in Minneapolis, Minn., on Sept. 15-17, organi
1997. conducts

Traffic Sign Handbook for Lowprofessio
Volume Roads. University of Newincluding
Hampshire Technology Transfer Center, contact inf
October 1997. This is a ready reference The Lib
handbook covering the most common away.Inf
traffic control situations encountered by Highway I
local municipal officials responsible for
operating low volume rural roadways.

Video Inspection of Highway Edgedrain Systems
(FHWA-SA-98-044) from FHWA Office of Highway
Infrastructure. This report describes the inspection
procedures for highway edgedrain systems using video
inspection technology. The use of the technology found a
number of design, construction, and/or maintenance
problems.

Mn/DOT Library New Acquisitions List
Available on the Web
Every two months the Minnesota Department of
Transportation Library publishes a list of materials-that
have recently been added to the library collection. The
list is available on the World Wide Web at http://
www.dot.state.mn.us/main/recacq.shtml.

All materials at the Mn/DOT Library are available for
loan. To borrow any of these titles, or to request a print
version of the "Recent Acquisitions" list, contact the Mn/
DOT Library at 612-296-2385.

The list of recent acquisitions includes a section
entitled "Of Local Interest," which features titles of
special interest to local road officials. The March-April

list of local interest titles includes the following.
The Economic Impacts of Highway Bypasses on

Communities: Summary. Daniel Yeh. Madison:
Wisconsin Dept. of Transportation, 1998. 19 p. HE336.
H5 E26 1998a.

The Economic Impacts of Highway Bypasses on
Communities: Technical Report. Daniel Yeh. Madi-
son: Wisconsin Dept. of Transportation, 1998. 184 p.
HE336. H5 E26 1998.

Planning and Designing Local Pedestrian Facili-
ties. Charles V. Zegeer. Final draft ed. N.C. : North
Carolina Dept. of Transportation, Office of Bicycle and

Pedestrian Transportation, 1997. 126 p. TE279. 5 .P62
1997.

National Conference on Rural Public Transporta-
tion Connections: Rural Mobility at the Crossroads:
Proceedings of the 12th National Conference on
Rural Public Transportation. Washington, D. C. : Federal
TransitAdministration, 1995. 222 p. HE5613. 2. N36 1995.

International Symposium on Snow Removal and
Ice Control Technology Snow Removal and Ice
Control Technology: Selected Papers Presented at
the Fourth International Symposium, Reno, Nevada,
August 11-16, 1996. National Research Council (U. S.),
Transportation ResearchlBoard. Washington, D. C.:
Transportation Research Board, National Academy
Press, 1997. 164p. TE220. 5. 158 1996.

Extra Copies to Give Away
The T2 Library has extra copies of the following titles,
which it will give away on a first-come, first-served basis.

Concrete Pavement Rehabilitation--Guide for
Load Transfer Restoration. Federal Highway

Administration Report # FHWA-SA-97-103. (5 copies).
There is one extra copy of the accompanying videotape,
Fit to Be Tied: Retrofitting PCC Pavement with
Dowel Bars; Dowel Bar Insertion for Load Transfer
at Mid Panel Crack; Retrofitted Load Transfer
Devices.

Load transfer restoration at transverse joints and
working cracks of concrete pavements is an essential
part of any Concrete Pavement Rehabilitation program.
This publication provides guidance on the project
selection, design, materials, and construction require-
ments for this technique. An accompanying 52-minute

videotape illustrates the various construction
processes used by the Washington State,
Kansas, and Indiana Departments of
Transportation.

Highway/Utility Guide. Federal Highway
Administration Report # FHWA-SA-93-049.

nd (1 copy). This is a comprehensive guide to
ationi better practices being employed to address
end the full array of issues that arise from

highways and utility facilities sharing
ecommon right-of-way.

Successful Supervision for Local Road
gov ®i Supervisors: A handbook to help you

manage, motivate, communicate. Federal
Highway Administration Publication #
FHWA-RT-91-002. (30 copies). This guide

offers tips for local road supervisors on ways to work
well with their employees.

Dust Control on Unpaved Roads. Wisconsin
Transportation Bulletin # 13. (6 copies). This is a brief
article outlining several techniques for controlling dust
on gravel and other unpaved surfaces.

1996 Stearns County Superpave Research Project.
Mn/DOT Report Number 97-23. (2 copies). This report
summarizes a test of Superpave mixes conducted on a
four-lane divided highway west of St. Cloud.

Blue Earth County Superpave Level 1 Project.
MniDOTRepetNiumTr97-13. (3co es.liTThi
report details a series of Superpave projects carried out
in Blue Earth County in 1995 and 1996.

Investigation of Hot Mix Asphalt Mixtures at Mn/
ROAD. Mn/DOT Report Number 97-06. (1 copy). This
report presents the material characterization for the
Minnesota Road Research Project (Mn/ROAD),
providing historical base line information on properties
needed for validation of future pavement evaluation and
design modes. g

Get Help Planning
by Scott Bradley and Michael Max

M n/DOT has developed an interac-
tive, multimedia expert system

for roadside plant selection in Minne-
sota. Trees & Shrubs for Minnesota
Landscapes & Roadsides is a user-
friendly CD-ROM for use with
personal computers. This new tool has
already begun to reshape transporta-
tion landscape enhancement, restora-
tion, and management in Minnesota.
Immediate and long-term benefits
result from the improved speed,
accuracy, and comprehensiveness with
which the expert system allows a
novice or professional to determine
right plant ... right place ... right
functions for landscape design,
restoration, and management.

Currently, the system applicability is
limited to woody trees, shrubs,
groundcovers, and vines. Later this
year, herbaceous plants will make this
tool totally comprehensive and
applicable for all vegetation types and
conditions applicable to transportation
and general landscape development,
restoration, and management in
Minnesota. This new product will be
titled Woody & Herbaceous Plants for
Minnesota Landscapes & Roadsides.

Your Roadside Landscape
How the Project Began
In 1995, Mn/DOT's Landscape and
Forestry units linked up with computer
programming consultant Michael Max
of EnvironMentor Systems. Mn/DOT
and Michael Max sought a common
goal: the development of a user-
friendly "expert system" that could
convert years of collected plant data
and Minnesota experience into an
easily accessible format for use by
professionals and novices alike.

The selected approach was to
combine the wealth of pertinent
collected and obtainable plant informa-
tion with the power of relatively
inexpensive multimedia personal
computers. Interactive multimedia, on
CD-ROM, was seen as an approach
that could provide for a very simple,
nonthreatening, intuitive, flexible, and
understandable presentation of a
complex array of extensive amounts of
data in an integrated manner tailored to
the user.

In collaboration with Mn/DOT's
Landscape Unit, Michael Max devel-
oped a proposal to create a working
prototype "expert system" incorporat-
ing Mn/DOT compiled data, graphics,
and color photos with interactive
multimedia programming and presenta-

tion. The e
project
scope was
limited to
trees and
shrubs, and the
prototype system
development was completed
in 1995 at a cost of $15,000. Thirty
collaborators from around the northern
United States and Canada volunteered
their time to provide database review
and verification for the prototype
system.

The Award-Winning Result
The first edition CD-ROM, Trees &
Shrubs for Minnesota Landscapes &
Roadsides, is the most comprehensive
and user-friendly resource currently
available to assist in selecting the right
trees and shrubs and the right locations
for landscape plantings in Minnesota
under nearly any conditions.

The use of the CD-ROM is resulting
in very significant time savings and
quality improvements for a wide variety
of professional use. But don't just take
our word for it. In 1997, the Minnesota
Chapter of the American Society of
Landscape Architects (MASLA)
presented Mn/DOT with its Honor

ml S*g Award for
tboth

Research
and Com-

munication in
the development

of the expert system. In
the same year, the Minnesota

Shade Tree Advisory Committee
(MNSTAC) presented Mn/DOT with a
special Award for Innovation in the
department of the expert system.

How to Order Your Copy
Mn/DOT is currently partnering with
the DNR's Forestry Division to
market, sell, and distribute the CD-
ROMs. The DNR has set up a revenue
account to capture proceeds from the
sales of the CD, so that the revenue
generated can be turned back into the
project. The CD-ROM sells for $20
and is available at no cost to Mn/DOT
users. Over 850 have been sold or
distributed. Call 612-772-7926 for
more information on obtaining a CD.E

[For more information on this project,
contact Scott Bradley, Mn/DOT Environ-
mental Services at 612-779-5076 or
Michael Max, EnvironMentor Systems at

612-753-5505.]
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IF YOUR PROFESSIONAL ORGANIZATION MEETS ON A REGULAR BASIS, LET US INCLUDE THE INFORMATION HERE. CONTACT EDITOR, TECHNOLOGY EXCHANGE.

FOR AN UP-TO-DATE LIST OF EVENTS IN MINNESOTA AND NATIONWIDE, PLEASE SEE THE CTS/T2 EVENTS WEB PAGE: http:/lwww.umn.edu/cts/Eventslcalendar.html

DATE EO ATAC

Sept. 9-10 Minnesota Transportation Alliance 105th Annual Meeting

Sept. 16-18 Minnesota Surveyors & Engineers Society (MSES) Fall Outing

Civic Center, St. Cloud

Maddens Resort, Brainerd

Bev Ringsak, 612-625-6689

Ann Manthey, 612-292-8860

Sept. 27-30 ASCE Ninth International Conference on Cold Regions Engineering Duluth ASCE, 800-548-2723

National Roadside Vegetation Management Association meeting

Minnesota Public Works Association (MPWA) Annual Fall Conference

Salt Lake City

Thunderbird Hotel, Bloomington

Dec. 7-11 International Conference on Corrosion and Rehabilitation of Reinforced Orlando, Fla.
Concrete Structures

302-832-2960

Bev Ringsak, 612-625-6689

Angela McMahon, 404-880-0002;
Web www.ota.fhwa.dot.gov/nrc

Herbicides from page 5

unwanted physical drift if the applica-
tor has chosen improper spray pressure,
boom height, or sprays during high
winds.

Different types of nozzles also
influence the effectiveness of drift-
control products, another factor in
nozzle selection. Nozzles have a strong
influence on spray droplet size. Careful
nozzle selection, application pressure,
intelligent use of drift-control products,
and a little common sense will go a
long way toward reducing drift. EN

[Reprinted with permission from Better
Roads, March 1998.]

New Resource for Work
ore than 700 people are killed
and 5,000 injured each year in

accidents that occur in road construc-
tion sites across the country. In
February 1998, a major project was
launched to address this serious
highway safety concern: The National
Highway Work Zone Safety Informa-
tion Clearinghouse.

This first-of-its-kind facility will
provide transportation agencies, law
enforcement departments, highway
designers and contractors, labor
unions, insurance companies, motor
clubs, and other interested parties with
a wealth of information on making
road construction zones safer. The
clearinghouse provides an array of
"best practice" information including

------------------------------- i

Recder 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

Fax: (612) 625-6381 E-mail: snopl001@tc.umn.edu
The following is a(n)

addition change deletion

Name I
Title/Organization

Employment

County City Township Mn/DOT Supplier
Contractor Consultant Vendor Other

Address

Phone/Fax/
E-mail

My suggestion for a local innovation to report on is:

My idea, comment, or suggestion is:

Please send me information on: I

Zone Safety Information Spring Expo from page 6
work zone design, research reports,
information on mounting public
awareness and law enforcement
campaigns, as well as data on safety
consultants, products, and training
courses. In most cases, information is
provided at no charge.

To communicate with the clearing-
house, call toll free 888-447-5556; fax
409-845-0568; or e-mail
workzone@tamu.edu. The clearing-
house is on the Web, http://
wzsafety.tamu.edu.

The clearinghouse is a cooperative
venture between the Federal Highway
Administration and the American Road
& Transportation Builders Association.
The Texas Transportation Institute in
College Station, Texas, houses the
facility and handles its day-to-day
operations. A

[Reprinted with permission from
Technology News, Center for Transpor-
tation Research and Education, Iowa
State University, April-May 1998.]

snow fences (call him for more at 612-
779-5084). The use of snow fences is
impressively cost-effective. In Spring-
field, snow fences held back 11,000
tons of snow that otherwise would need
to be moved at about $3 per ton. The
direct benefit to cost ratio was 30:1,
and FEMA estimated that the total
savings, including the public's time and
safety, was $75 for every $1 spent on
the snow fence.

1999 Spring Expo Scheduled
Many more great presentations and
exhibits were made. The Expo spon-
sors, including the Center for Transpor-
tation Studies T / LTAP Program, the
LRRB, Mn/DOT, MPWA, MSSA, and
local government, will offer another
Spring Expo on April 12-13, 1999, at
the St. Cloud Civic Center. Call Bev
Ringsak, 612-625-6689, for informa-
tion or to volunteer ideas. g

-R. Benjamin Gribbon

Partnership Award

bridge research project that has
already resulted in thousands of

dollars in savings received the second
annual CTS Research Partnership
Award at the Center's annual confer-
ence closing luncheon ceremony. The
Center initiated the award in 1997 to
recognize University of Minnesota
research projects that result in
significant impacts on transportation
research, and to reward teams of
individuals who have used their
partnerships to achieve those results.

Dan Dorgan of Mn/DOT nominated
this year's recipients, who worked
together on a project titled "High-
Strength Concrete: Applications to
Bridges." The objective of this project
was to investigate the use of high-
strength concrete for prestressed
girders to improve the span capabili-
ties and efficiencies. The project's
partners were:
* Professors Catherine French, Carol

Shield, Mark Snyder, Roberto Leon,
and their graduate students of the
University of Minnesota, Depart-

ment of Civil Engineering
* Scott Olson, Minnesota Prestress

Association
* Ron Cassellius and Jeff Southward,

Mn/DOT Office of Research
Services

* Dave Dahlberg, Mn/DOT Office of
Bridges and Structures
One example of the benefits of the

research is a bridge over 1-35W in
Blaine. By using the high-strength
concrete, only 14 beam lines were
needed instead of 17, saving $80,000.
Twelve more bridges are now in the
planning stages that will use the higher
strength concrete.

Another result of the research was
an increase by Mn/DOT's Bridge
Office of the maximum concrete
strength for routine designs from 7,000
pounds per square inch to 8,500.

CTS will issue a call for nomina-
tions in December for the third annual
award. So if you are in or know of a
successful partnership, call CTS or
visit our Web site for details.g

Oct. 6-10

Nov. 4-6

Gather Up Your Partners
Bridge Project Receives CTS Research


