Following is a copy of article published in Better Roads magazine
that describes a the use of EMC SQUARED Stabilizer products
to armor the gravel surfacing of an unpaved road that services
traffic driving to the northernmost point of the contintental United
States. In fact, this gravel surfaced road traverses a peninsula
known as Northwest Angle that is connected by land to Manitoba,
Canada, and not the United States. Reaching the community of
Angle Inlet via the Northwest Angle Road requires leaving the
United States and driving through a portion of Ontario. In order
to avoid having to present passports and clear customs twice
each direction of a round trip drive, the alternative is to boat
across the U.S. portion of Lake of the Woods from Lake of the
Woods County to this remote peninsula that is also part of the
County. This situation makes this road even more remote for

the County’s road maintenance crews, and thus explains their
vested interest in upgrading the Northwest Angle Road to being
as maintenance-free as possible.

Bruce Hasbargen, the monitoring County Engineer, last reported in
2010 that the six mile section treated with the EMC SQUARED
Stabilizer remained in excellent condition since its construction
13 years prior. Considering the poor quality pit run aggregate, a
nonplastic material with just 4.5% #200 fines content, the near
proximity of ground water, the extreme cold climate, and service
as arunning surface for logging truck and vehicular traffic without
protection by asphalt pavement or bituminous surface treatment,
the EMC SQUARED product technology has proven effective
under what are truly worst case field testing conditions.
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Graded road treatment

cuts costs

Stabilizer and geotextile strengthen Lake of
the Woods County road in Minnesota.

cling are problems that dam-

age both paved and unpaved
roads in staies as far south as Cali-
fornia, Arizona, New Mexico, Texas,
Arkansas, and North Carolina. In
the northern states and Canada, the
fall and spring frost-heave periods
so weaken highway base materials
and subgrade soils that load limits
must be imposed, restricting fully
Ivaded trucks from these roads on a
seasonal basis and slowing the pace
of local commerce.

Much of the traditional research
of state highway and transportation
departments has been focused on
how to better determine when load
limits should be imposed and when
they may be lifted, Attention is now
also being focused on addressing
the problems which create the need
for these seasonal load limits, the
moisture and frost susceptibility of
the a gate base course materials
and the dynamic movements in the
soil subgrade below them.

F rost-heave and freeze-thaw cy-

In Minnesota

Minnesota is noted for its cold cli-
mate, but Lake of the Woods Coun-
ty, bordering the Canadian
rmvin::es of Manitoba and Ontario,

has double trouble: a high ground
water table as well as cold winter
temperatures. The entire county suf-
fers freeze-thaw weakening of its
road bases and subgrade each year,
Roads are accordingly subject to
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seasonal load limits that are costly
to logging and other local business-
e5 which must cease opeérations
when heavy loads are not permitted
on the roads for months at a time.
Pavement damage is high even with
seasonal load limits in place. Unsta-
bilized roadbed materials lose their
tlexural stiffniess and their ability to
properly support the asphalt pave-
ments. Unpaved roads are equally
problematic. They rut, pothole, and
erupt in frost boils during freeze-
thaw cycles, and grading is required
on a constant basis.

(ONE OF THE GOALS
WAS TO IDENTIFY A
TREATMENT WHICH

COULD MAINTAIN THE

PAVING GRADE OVER
A PERIOD OF MONTHS
OR YEARS.

A four-year-old stalewide survey
determined that a typical aggregate-
surfaced road in Minnesota is grad-
ed every 8.6 days. Constant grading
accelerates gravel loss, a problem
which is not only costly but also in-
dicative of a road surface which is
erading and contributing to the sed-
imentation of nearby streams,

rivers, and lakes.

The county engineer, an active
member of the Local Roads Re-
search Board of Minnesota, was in-
terested in stabilization technology
that would provide more perma-
nent improvement for gravel sur-
face roads than the usual calcium
chloride. dust palliative treatments
applied by Minnesota counhes for
summertime dust control. New ag-
gregate surfacing materials are reg-
ularly being placed on county roads
as part of incremental construction
projects where chip seals and as-
phalt pavements: are often in the
plans at some future Hme when
tunding becomes available,

Cne of the goals of the Local
Roads Research Board was to iden-
tity a treatment which could retain
gravel materials and maintain the
paving grade over a period of
months or years. With county costs
running approximately $100,000/
mi, for placement of subbase and
aggregale base course materials, an
etfective and economical aggregate
treatment would clearly be cost ef-
fective.

Following his attendance at a
presentation session on stabilization
technology during the annual meet-
ing of the Transportation Research
Board, the county engineer decided
to move forward in early summer of
1997 on stabilization of one of his
most remote and high maintenance
roads, using funding available from




Photo shows the North West Angle
Road in Minnesota. Even though
the road is located in a wet, wood-
ed area, use of liguid stabilizer re-
duced grading time and costs.

the Local Roads Research Board of
Minnesota.

The road selected, Northwest An-
gle Koad, which is located out on
the end of a wet and wooded penin-
sula, is in a portion of the United
States that is accessible only by
driving through Canada, or by
baating up the middle of Lake of
the Woods through U5, Waters to
reach this isolated portion of Lake
of the Woods County. Northwest
Angle Road was the county engi-
neer’s top priority for stabilization;
niot only because of its extremely re-
mote location, but also due to the
high frequency of maintenance
grading (two to three gradings per
week) required for this road con-
structed across swampy terrain.
The deep winter freezes heave the
silty soil subgrade upwards by a
toot or more, and during spring
thaw the soil becomes so saturated
that the entire length of a shovel
handle can be pushed down into
the ground with relative ease. Giv-
en these soft subgrade conditions,
the unavoidable seasonal heaving,
and the poor quality of the locally
available pit run gravel surfacing,
MNorthwest Angle Road presented a
worthy challenge for stabilization
technology.

The county engineer identified
two primary problems, the first be-
ing the huge heave, while the sec-
ond was the stability of the gravel
running surface. To help retain the

integrity of the gravel structural sec-
tion through the periods of heaving
and thawing, high strength woven

geotextile fabric was selected. The
geotextile fabric was intended to
keep the gravel layer intact and stop
the eruptions of subgrade soils up
through the gravel in a spring thaw
phenomenon known as frost boil.
The county had previous experience
with lightweight geotextile fabrics
and had found that they ripped
apart during the dramatic seasonal
rround  movements. The hihh-
strength woven geotextile was in-
stalled as an underlayment for the
new pit run gravel surfacing that
was being placed along the 17-mi.
length of Northwest Angle Road.

Even with the geotextile under-
neath, the gravel surfacing itself
would still be affected by frost-
heave and rainfall, resulting in ruts
and potholes necessitating constant
maintenance. To solvie this problem,
the EMC SQUARED SIahil[.izer was
selected for the project. This concen-
trated liguid stabilizer treatment
from Soil Stabilization Products
Company, Inc.; Merced, California,
was proven in cold climate applica-
tions and was effective with non-
plastic (non-cohesive) aggregates
and recycled pavement materials as
well as with cohesive aggregates
and clayey soils,

Working with the remaining
funds available from the Local
Roads Research Board of Minneso-

ta, 6 mi. of the newly placed gravel
surfacing was treated with the stabi-
lizer to-a 3-in. depth by the county
road maintenance crew. The liquid
stabilizer solution was blade mixed
with the gravel during application.
The treated gravel mixture was then
graded to shape and compacted
with a steel drum vibratory roller.

T'he relatively shallow 3-in. depth
of the gravel treatment ensured that
the underlying geotextile would not
be damaged during construction.
The county crew was working on
their first stabilization project, and
they perfected their technique for
shaping of the running surface and
timing their compaction operations
as the stabilizer application pro-
gressed down the road. The cohe-
sive forces added by the stabilizer
treatment were obvious, and thr.=].r
commented that the treated gravel
mixture got very heavy to process
and shape with the motor grader as
they prepared the surfacing for
compaction.

The county engineer reported
that the stabilized aggregate set up
just like concrete once the com-
paction and final grading work was
completed. Within several weeks of
construction, while they were ap-
plying a heavier calcium chloride
treatment fto the 11 mi. of gravel
surfacing that had not been stabi-
lized, the crew also applied a light
calcium chloride dust control treat-
ment on top of the stabilized run-
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ning surface.

While other gravel roads in
Lake of the Woods County contin-
ued to suffer severe frost boils and

a need for constant grading main-
L k f tenance, the 6-mi. length of stabi-
H e D lized pit run surfacing performed

through the fall, winter, and

spring seasons without frost boils,

t e wa D s soft spots, or potholes.
The only problem? The county
engineer reported that he was bar-
' ﬂu “t raged with springtime calls from
county residents and Canadians,
asking why a road this solid was
subject to load restrictions estab-
lished for unstabilized gravel
roads and for paved roads with
unstabilized base courses. The
high-strength  geotextile also
proved effective in performing ils
role in these very difficult circum-
stances. It provided the additional
tensile strength needed to keep
the gravel layer above intact and
Emtected from rupture by frost
oils. On the 11-mi. section of road
where the top 3 in. of gravel was
not stabilized, the unstabilized
surfacing required major mainte-
nance gradin'i to bring it back into
shape after the spring thaw. The
moisture and frost susceptibility
of the untreated gravel left it sub-
ect to rutting, potholes, and wash-

arding.

As the reconstructed Northwest
Angle Road is going on its fourth
year of service, both Bruce Has-
bargem, the current county engi-
neer, and Greg Johnson, the engi-
neer monitoring the project for tie
Minnesota Department of Trans-
portation, report that the 6-mi.
section treated with the stabilizer
remains in excellent condition,
Considering the poor quality pit
run aggregate, the near proximity
of ground water, the extreme cold
climate, and service as a running
surface for logging trucks and ve-
hicular traffic without protection
by asphalt pavement or bitumi-
nous surface treatment, the prod-
uct technology has proven effec-
tive under what are truly worst-
case field testing conditions. 71

To learn more about the EMC SQUARED System visit https://stabilizationproducts.net
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