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Spray patchers speed repairs
Spring is bustin’ out all over, especially in the potholes on
your roads. To combat them, some Wisconsin municipali-
ties are using new spray injection patching equipment, and
they find it makes better patches quickly and safely in all
kinds of weather.

“It is so much better than a cold patch because it stays
pliable. It adheres to the road and moves with the road,”
says Richard Kinzer, Beloit streets supervisor. “We have had
just three pothole failures since we bought the patcher in
1997 and last year we repaired more than 10,000 potholes.”

Beloit’s trailer-
mounted Patchmobile
put 200 tons of chipped
limestone and 7,000
gallons of emulsion into
fixing potholes, blending
in raised manholes,
ramping up to bridge
decks, and other
maintenance chores.

Patches stick tight
Blowing a blend of emulsion and stone into the pothole
under high pressure (about 50 mph) makes the patches stay
in place. The fill material is fully compacted in thin layers
from the bottom up. An initial jet of compressed air clears
the hole of debris and standing water, helping ensure a
good bond with the pavement.

Spray patches also seem to be as good or better than hot
mix patches, and they can be done in any weather. “You
can use it year round and the patch stays in the hole the first
time. You’re not going back to the same hole five or ten
times,” says Kinzer. “And a great advantage is you can use it
in wet weather if you have a bad hole that needs to be fixed
right away. You can build a little dam around the hole to
keep the water out.”

Beloit has even used their Patchmobile in temperatures
as low as -10° F, but they keep trips short because valves
tend to stick and freeze in very cold weather.

The machines are especially good for fixing shallow
holes. “It’s very good on viaducts,” says Daryl Sobczak,
City of Milwaukee Street Repair District Manager. “You tend
to get a lot of spalling on bridges because of the amount of
rebar so close to the surface. When holes do form they are
shallow. Normal asphalt doesn’t last in those types of
holes.” The City of Milwaukee just bought its second self-
propelled Roadpatcher.

Milwaukee crews are out most days of the year. Each
machine goes through approximately 100 gallons of CRS-2
emulsion and three tons of 1⁄4-inch washed stone every day.

Economical and safer
Although the initial equipment cost is more than for conven-
tional patching methods, in the long run it is more cost
efficient. “The big cost saving is you reduce your crew

from two to one. Also, you can stay out year round and
the patches stay in longer,” says Sobczak. Milwaukee paid
$122,000 for their newest truck-mounted Wildcat Road-
patcher. Beloit’s Patchmobile trailer cost $34,000 for a
two-yard trailer, plus $3000 for the emulsion tanks.

Using the patcher is much safer for the crews, Sobczak
points out. “In the past we had people walking behind a
truck exposed to heavy traffic on major arterials,” he says.
Now the operator stays safely inside the cab. A large arrow
board on the back and strobe lights make the patcher very
visible and vehicles do move over, he notes. Also, since the
patches set up immediately, the operator is exposed to
traffic for less time.

Techniques
Patchers need good well-trained operators Kinzer and
Sobczak agree. The operator needs to be attentive when
operating the valves and filling the emulsion tanks. And it
takes a while to learn how to manage the emulsion-stone
mix for different conditions.

“You have to crown the patch about a quarter-inch to
compensate for the settling,” says Kinzer. A thin coat can
help hold an alligatoring road together until it can be
repaired permanently. Beloit has also used it to fix sunken
curb and gutter. One problem Milwaukee found is that in
very hot weather the patches had a tendency to track. They
resolved it by increasing their cover aggregate.

They also found 1⁄4 inch washed stone is best, otherwise
fines tend to clog the conveyor. The stone also needs to be
fairly dry. Beloit uses limestone chip aggregate from a local
quarry, graduated from 5⁄16 inch down into the fines.

Positive public response is also an advantage. “Citizens
like the looks of the patches, because they come out white
and look like concrete roadway,” Sobczak says. They appre-
ciate the smoothed out road with patches that stay in place.

For more information about
patcher operations, contact
Richard Kinzer, Beloit, 608/
364-2929 or Daryl Sobczak,
Milwaukee, 414/286-5533.

New tests show that several types of work zone devices can
make fixed object crashes more severe. Many barricades
and most portable sign supports with signs made from rigid

materials are uncrashworthy under
NCHRP 350 standards adopted by
the Federal Highway Administration.

“Minivans, pickup trucks, and
4WD vehicles are becoming more
common, and crash tests show
problems. Some work zone devices
are penetrating the windshields or
getting sent into a work area in a
crash,” says Tom Notbohm, Traffic
Operations Engineer of the WisDOT
Bureau of Highway Operations.
Improving work zone devices is
part of the FHWA’s Congressional
mandate under the 1991 ISTEA act
to make all roadside hardware
devices more crashworthy.

Local street and highway
agencies, road contractors, and
utilities should start phasing out
uncrashworthy items now and begin
specing and ordering devices that
meet the standards. All new category
2 devices bought after October 1,
2000 for use on the National High-

New standards for crashworthy work zone devices
way System must be crashworthy. This category includes
barricades, portable sign supports, and drums with lights.

Since the guidelines allow agencies to use up current
stocks, full compliance dates in Wisconsin are two to five
years hence, depending on the type of device and whether
it is used on national or state highway system roads.
Tentative Wisconsin sunset dates are:
• Barricades—January 1, 2002 for state-let contracts

on National Highway System (NHS) routes;
January 1, 2004 on all state routes and contracts.

• Portable signs supports—January 1, 2003 for
state-let contracts on NHS routes; January 1, 2005
on all state routes and contracts.

• Maintenance and utility work on state highways—
dates are not firm yet, but will be similar.
The requirement does not apply at the local level unless

the agency is doing work on a National Highway System
or state route. However, FHWA strongly recommends
following these standards on other routes for both safety
and liability reasons. “Liability may be an issue if an agency
has a different standard on some roads than others,”
Notbohm says.

Sign trailers currently used by counties and others
don’t meet the crash test requirements. “We recognize
that the trailers have safety benefits for the work crews,”
says Notbohm. “We want to continue allowing the use of
existing trailers for several more years, but we are recom-

This X-footprint support
and roll-up sign are
crashworthy under
FHWA’s new standards.

Materials listed are available from the Wis.
T.I.C. unless otherwise noted. To get your
copy call 800/442-4615 or use the form on
page 7. Videotapes are loaned free through
Wisconsin County Extension Offices.
PROPOSED AMENDMENTS to the Manual
on Uniform Traffic Control Devices
(MUTCD), Part 5, Traffic Control Devices
for Low Volume Rural Roads, Federal
Register and FHWA, December 1999, 22
pages. The Federal Highway Administration
is proposing to add a new Part 5 for low
volume rural roads. The intent of new Part 5
is to provide in one location in the MUTCD
the standards and guidance that are unique
to low volume rural roads.

Proposed Part 5 defines low volume
roads as both paved and unpaved roads
outside of corporate limits that carry traffic
volumes with an annual average of less than
200 vehicles per day. The proposal includes
Standards and Guidance for sign sizes and
placement, regulatory signs, warning signs,
pavement markings, traffic control for
highway-railroad grade crossings, and

temporary traffic control. It also includes
options for low volume roads in the
sections concerning sign placement, stop
and yield sign warrants, and centerline
pavement markings. FHWA is accepting
comments until June 30, 2000.

Roadway Drainage The materials below
were distributed at T.I.C.’s fall Roadway
Drainage Workshops. They offer valuable
advice and information on how to identify
the causes of common roadway and
roadside drainage problems and some
practical ways to solve them. Available in
limited quantity for those not able to attend.

Roadway and Roadside Drainage by
David P. Orr, P.E., Cornell Local Roads
Program, Publication No. 98-5, 88 pp.
Workshop manual that includes infor-
mation on soils, road construction
materials, subsurface water problems
and their correction, use of subsurface
drains, culverts materials, sizes, and
installation, ditches, side slopes, and
erosion control.

Resources

The Excavator’s Guide to Diggers
Hotline by Wisconsin Diggers Hotline.
A complete guide for anyone planning
to excavate in the public right-of-way.
Covers notification procedures, phone
numbers, excavator responsibilities, and
state law on excavation notification.

Municipal Roadway Projects Near
Wetlands and Navigable Streams, Wis.
DNR, Nov. 1999, 3 pp. Helpful fact-
sheet on regulations local agencies must
follow when doing road and drainage
construction and maintenance work
near wetlands and navigable streams.
Includes a handy list of DNR transpor-
tation liaison contacts by county.

Replacing culverts, cleaning ditches?
Plan Ahead An article from Crossroads,
Summer 1996, on problems that can be
caused by improper ditching and poor
culvert installation and how several
Wisconsin local highway departments
have worked with DNR to meet state
requirements in a cost-effective way.

continued on page 8

This pothole measuring 8’ x 9’ x 6”
took 30 minutes to fill.

The A-frame barricade
and rigid sign do not
meet the new crash-
worthy requirements.
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Pulverize for longer pavement life

TRANSPORTATION Information Center — LTAP University of Wisconsin–Madison

With construction season just around the corner, it’s time
to review a valuable tool for resurfacing asphalt roads—
pulverization. Whether the pulverized material goes into the
base course or gets recycled and relaid, the process elimi-
nates reflective cracking and extends road life. Pulverizing
equipment works effectively within curb and gutter, over old
concrete and even brick pavements, and on rural roads.

“It’s like starting over
with a new pavement,”
says John Edelbeck,
Director of Public Works
in Waupaca. “You’ve
eliminated the existing
cracks that will put
pressure on the new
overlay.” Waupaca, a
city of 5,000, uses
pulverization on all types
of streets and roads. Since
many of its roads are thin
asphalt layers over sandy

soil, pulverizing’s main benefit is conserving the existing
pavement to increase road strength, according to Edelbeck.

Waupaca’s contractors pulverize the old asphalt surface
to a depth of 6-8 inches and mix it in place with the stone
base course. Often, about half the material is hauled away to
keep the final surface even with existing curb and gutter and
to help maintain proper crown. The city stockpiles the excess
material and uses it for shoulders and as utility backfill.

After pulverizing, a grader comes in and grades and
compacts the surface. A 11⁄2 inch binder course and a 11⁄2
inch surface course of asphalt follow. With the residual
asphalt in the pulverized pavement, the graded and
compacted surface is “passable,” Edelbeck says. This allows
the road to be opened to traffic quickly which is good when
there’s a delay before the paver comes in.

“We’ve been doing it for three years now and hope to
continue pulverizing streets where we can,” says Edelbeck.
Even with removing half the surface material, the process
tends to raise the road’s crown height, so older, wider streets
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with a flat crown are good candidates for pulverizing, he
says. Streets with subbase failures are not good candidates
he says. Pulverizing costs 45 cents per square yard.

Pulverizing over concrete and brick
On its many streets that are asphalt over concrete, the City of
Racine first grinds off the asphalt then breaks up and re-seats
the underlying concrete. The contractor breaks the concrete
pavement into pieces 3-4 feet square then rolls it with a
vibratory roller. “This helps considerably with reflective
cracking,” says City Engineer Jim Blazek. “The pieces all
mesh together and you don’t have the heavy cracking
coming through.”

Reflective cracking is a particular problem on streets with
asphalt over concrete. They are more prone to developing
potholes because water seeps in between the two layers
causing deterioration from the inside. The freeze thaw cycle
accelerates the process. So do very hot or cold temperatures
because the materials expand and contract at different rates.

Old brick streets don’t cause reflective cracking but often
they will have deep depressions in the tire tracks. After
pulverizing off the asphalt surface, the contractor fills in low
areas before laying the binder course. Leveler courses are
also used to meet higher gutter levels and to even out the
surface around old concrete patches that are elevated above
the surrounding brick layer.

continued on page 8

Costs for pulverization, cracking and seating, and leveler
courses vary with the contract bid, Blazek says. On three
recent contracts, milling cost $9.60, $8.35, and $8.32 per
ton. Cracking and seating cost $.41, $1.15, and $.35 per
square yard. Binder courses with MV mix type asphalt cost
$26.75, $29.85 and $27.75 per ton.

All contracts pay separately on a unit price basis for
hauling away pulverized material. “That way, if we estimate
amounts wrong on one street we pay only for the amount the
contractor hauls out,” says Blazek. Streets department staff
use historical records, observe curb height, and sometimes
take cores to help them make tonnage estimates.

Rather than trying to reuse or salvage their own pulverized
material, Racine’s bid specs allow using recycled asphalt mix
for either course. “The contractor’s logistics aren’t such that
they can pick up and re-mix and lay the same material,” says
Blazek. “They stockpile it, then bring us virgin or recycled
material that is not necessarily ours.”

Pulverizing in urban areas has its challenges, Blazek, says,
and may cost a little more, but is worth it. “We’ve been doing
it at least 10 years and have found it to be very effective. We
get 30% to 50% longer life out of the pavement,” he says.

For more information on pulverization, contact John Edelbeck,
Waupaca, at 715/258- 44220, email: jaewaup@yahoo.com; or James
Blazek, Racine, at 262/636-9191, email: jblazek@cityofracine.org

mending against purchasing new ones.” Two states success-
fully tested light weight trailers with small wheels.

Several manufacturers offer barricades and sign supports
that meet the crash standards. These are listed on FHWA’s
web site (see below).

All manufacturers of
work zone devices
must certify their crash-
worthiness in writing.

Agencies making
their own devices can
find generic designs and
specifications on the
FHWA website. Most of
the generic designs are
for Type III barricades
(three rails to close a
lane or road).

By May Notbohm
expects to have purchasing recommendations on portable
sign supports with roll-up signs based on county evaluations
of features, ease of setup, durability, ability to hold the sign
upright, and other factors.

For more information contact Tom Notbohm, 608/266-0982,
email: thomas.notbohm@dot.state.wi.us. Designs are listed on
the FHWA web site: http://safety.fhwa.dot.gov/roadside/

Sign trailers like these don’t meet the
new standards. New trailers should not
be acquired, but existing ones may
continue in use for a few years.

New standards for work zone devices from page 6 Pulverize for longer pavement life from page 1


