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Pulverization gains traction on local roads

PAVEMENT LIFE and durability
depend on timely maintenance
measures that keep a road in
good condition as long as
possible. When routine crack
filling, seal coating or thin over-
lays no longer are effective, road
reconstruction or rehabilitation
are the alternatives.

Over the past decade, more
Wisconsin counties and munici-
palities have chosen rehabilitation
to repair roads with a PASER
rating of 4 or less, using in-place
pulverization of materials as a
practical way to rebuild seriously
deteriorating roads.

Pulverization techniques

A common and effective pulver-
ization technigue for these roads
is Full-Depth Reclamation (FDR).
FDR involves pulverizing and com-
pacting the bound asphalt pave-
ment layers and base material
together, sometimes with stabiliz-
ing agents, to produce a good-
quality base for the rebuilt road.

Standard specifications in
Section 325 of the Wisconsin
Department of Transportation
term this process “pulverized and
re-laid pavement.” Model specifi-
cations in the TIC Bid Documents
for road construction also use
the WisDOT language to describe
in-place pulverizing of existing
asphaltic pavement and under-
lying base materials to construct
a new base.

The Asphalt Recycling and
Reclaiming Association (ARRA)
notes that besides utilizing 100
percent of existing materials,
pulverization corrects cross-section
problems and increases the load-

bearing strength of the base. A
typical pulverization takes a day
to complete and allow local traffic
to resume.

Bill Kahl, owner of WK Con-
struction in Middleton, works on
pulverization projects in Wisconsin
and neighboring states. He has
seen road recycling grow in popu-

evaluate the additive question
as part of a site evaluation.

Evaluate existing road

A site evaluation of the road is
critical before investing time and
money on a solution. In most
cases, this means taking core
samples or digging a hole to

The pulverization process grinds and combines old asphalt layers with
existing base materials to create a strong base for new overlay.

larity in Wisconsin as local govern-
ments look for alternatives to
costly reconstruction.

Slower to gain endorsement
here, Kahl says, is the use of
additives to stabilize the base
materials. WK uses asphalt emul-
sion or foamed asphalt on most
FDR projects. Other additives on
the market include cement, fly
ash and lime. The most effective
additive depends upon the type
and condition of the existing base
and subgrade soil. Experienced
contractors or materials consult-
ants can help local governments

examine road layers. Core samples

should reveal:

e Number and thickness of layers

¢ Quality and composition of
each layer

¢ Make up of subgrade soil

e Good or poor drainage

Knowing the layers of old
asphalt, gravel and chip seal that
make up the existing road helps
in evaluating the cause of deterio-
ration. It also points to which
approach is the best for rebuilding
the road to last. A sieve analysis of
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base and subbase layers measures
the amount of silt and clay and
helps determine what, if any,
stabilizers to use.

If a core sample includes sub-
grade soil, it confirms soil type
and also answers the additives
question. Does the mix of sand,
clay, silt or other material create
a firm or weak subgrade? If the
latter, a stronger pulverized base
and thicker reclaimed surface will
spread the load better.

Ron Chamberlain, Adams
County Highway Department
Commissioner, says he depends
on information from core samples
for every aspect of a pulverization
project. “Core samples really guide
us from start to finish,” Chamber-
lain says. “We hire a soils firm to
analyze the cores and come up
with a pavement design. The core
tells us what if any aggregate to
add after we pulverize and, finally,
our additive contractor uses it to
choose and apply the product that
goes into the final shaping and
grading of the recycled base.”

Along with knowing road com-
position, local officials need to
define traffic loads on the recondi-
tioned road and factor that into
the redesign. A low-volume sec-
ondary road requires fewer inches
of reclaimed base than a primary
road subject to heavy traffic.

Practical fix

Local governments around the
state consider pulverization a
practical fix for the worst roads,
a proven solution tailored to
conditions.

The City of Oak Creek has pul-
verized all low-rated roads since
1994. It contracts with an outside
vendor for both the pulverization
and paving work. Brian Johnston,
a civil engineer with the city,
reports that a stretch of road pul-
verized in 1994 and finished with
a three-inch asphalt overlay, rated
a 5 this year on the PASER scale,
which generally calls for treatment
with sealcoat or a thin, non-struc-
tural overlay.

Pulverized
asphalt and
base material
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Cross section illustrates pavement layers typically involved in pulverization
and combined in the recycled base materials.

Johnston describes a 2007
project reclaiming a deteriorated
industrial park road that included
first-time installation of curb and
gutter. Drainage on the road
improved from almost flat to a
three-percent slope.

Crews pulverized 16-20 inches
of asphalt and stone into a base.
Despite raising the pavement any-
where from zero to 12 inches to
accommodate the curb-and-gutter
work, they had ground-up prod-
uct to spare. “We always try to
use all material on site and avoid
hauling anything in to create the

base,” Johnston says. After pul-
verizing more than 6,000 feet of
pavement, the contractor actually
hauled away about 425 cubic
yards of excess material.
Without adding a stabilizing
agent, the contractor graded the
pulverized base, rolled it and let
traffic back on the road for a
period of time to pack it down
and break up any large particles.
After proof-rolling the road with
a 20-ton truck to check for soft
spots, crews applied a 6-inch
asphalt overlay, appropriate to
a road with heavy truck traffic.

Before asove and after photos of a section of the Northbranch Industrial
Park road the City of Oak Creek rehabilitated in 2007 using pulverization.
The project also added curb and gutter elements.



lowa County Highway Commis-
sioner Leo Klosterman says seeing
the results of pulverization on a
stretch of CTH C next door in Sauk
County persuaded him to consider
the process three years ago. "It
intrigued me as an option for
projects here because we've got
many miles of bad road where
the banks and shoulders remain
in good shape. A typical overlay
repair would raise the road and
create a steeper grade at the
shoulder,” Klosterman says.
“Pulverization offers an alternative
that doesn't disturb the ditch line
or anything.”

Rather than own or run the
equipment to pulverize, lowa
County hires a contractor. County
highway crews then spread the
overlay, working from their own
hot-mix plant. Klosterman says this
approach makes best use of local
resources and a downsized staff.

He reports that the first roads
they treated with pulverization
“are holding up well” with few
if any cracking problems.

Stabilizing base
and subsoil

Adams County ran its own
reclaiming equipment for about six
years. Today, with real competition
in the private sector for pulveriza-
tion projects, Chamberlain says he
also finds it cost-effective to hire
contractors with the latest equip-
ment to handle pulverization. The
county’s positive experience with
the process also inspired them to
experiment with different methods
of stabilizing the pulverized base
and the subsoil underneath.

Since 2004, the county has
used an additive on projects that
Chamberlain says works excep-
tionally well. Using core sample
readings as a guide, they add an
asphalt emulsion to the pulverized
product. HG Meigs of Portage
was hired to prepare and spread
CSS-1H, a cationic slow-setting
asphalt emulsion designed to
strengthen the recycled base.

An asphalt distributor truck spread
the emulsion over the reclaimed
material and a reclaimer followed
behind to mix it in. Chamberlain
says emulsion and application
added between $15,000 and
$20,000 to the per-mile cost. “The
projects where we've used the oil
show minimal cracking and awe-
some road stability,” he notes.

Soil stabilization further
strengthens the road foundations
by improving the ability of weak
soils to resist loads. The process
mixes a stabilizer into the subsoil.
Adams County, with instances
of peat sails, is considering soil
stabilization in its pulverization
projects, using a mix of cement,
fly ash and water.

Saving green,
being green

For governments, cost saving is an
across-the-board consideration on
all road projects. Advocates of the
method say pulverization pulls the
value out of initial road construc-
tion and subsequent overlays by
blending in new materials and
giving the materials in place new
integrity. Twenty years or more

in practice, pulverization offers

benefits for both saving green

and being green.

e Reusing in-place material
extracts more out of original
investment

e Stronger base material require
thinner surface layers

e Less hauling equals lower
trucking costs

¢ Minimal use of virgin materials
reduces impact on depleted
aggregate sources

Kahl says FDR combined with
the appropriate additive does, in
his experience, produce a road
that costs less over time than
new construction and lasts longer.
“Local governments are more cost
conscious these days, but they
need to look past initial costs to

analyze the life-cycle of a road,”
he notes. “We've worked on
roads using this treatment that
remain in good shape 20 years
later.”

Klosterman, Chamberlain and
Johnston echo Kahl's assessment
of cost savings. “Pulverization is
very inexpensive for Oak Creek
compared to hauling in new
material,” Johnston says. He
compares the current cost of
composite aggregate at $15.50
per ton—not including haul
costs—with the $1.50 per
square yard Oak Creek pays
for pulverizing, shaping and
compacting recycled material
in place.

The Portland Cement Associa-
tion estimates that costs for
recycling a road normally run
at least 25 to 50 percent less
than removing and replacing
pavement materials.

Innovation also plays a part.
Chamberlain says Adams County
plans to add crushed glass from
a local recycling center to aggre-
gate on future pulverization
projects. The alternative appeals
because it taps a nearby resource
in an aggregate-poor area and
puts another recycled material
to good use.

Reliable approach
for worst roads

Even well-timed and comprehen-
sive maintenance cannot make
a road last forever. They all face
the need for rehabilitation
sooner or later. Pulverization is

a practical, reliable approach to
restoring the worst roads—and
one that, over time, reduces
project impact on budgets and
the environment. The experience
of local governments across the
state demonstrates pulverization
is gaining traction as a better
way to bring local roads back

to life. m

“Local governments
are more cost
conscious these
days, but they need
to look past initial
costs to analyze the
life-cycle of a road.”

Resources

The Asphalt Recycling and
Reclaiming Association defines
various road reclaiming and
recycling processes.
www.arra.org/content/
category/6/20/35/

The Portland Cement Concrete
Association describes the FDR
method using cement as an
additive.
www.cement.org/pavements/
pv_sc_fdrasp

U.S. Department of Transportation
site features publications on
studies related to asphalt recycling
and pulverization.

www.dot.gov/

Contacts

Ron Chamberlain

Adams Cty Highway
Commissioner

608-339-3355
rchamberlain@co.adams.wi.us

Brian L. Johnston

Civil Engineer

City of Oak Creek
414-768-6531
bjohnston@oakcreekwi.org

Leo Klosterman

lowa Cty Highway Commissioner
608-935-3381
leo.klosterman@iowacounty.org

Bill Kah!

Owner, WK Construction
608-836-4424
bkahl@wk-construction.com
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