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STYROFOAM™ Extruded Polystyrene Insulation
In Soil Applications

A Change in
the National
Building Code
of Canada

In October 1998, the National
Building Code of Canada 1995
(NBCC) was modified to remove
Sentence 9.25.2.2.(4). This
sentence restricted the use of
Type 1 low-density expanded
polystyrene (EPS) insulation
in below-ground and protected
membrane roofs in housing and
small buildings covered by Part 9
of the code. The Canadian
Commission on Building and
Fire Codes approved the modi-
fication on the grounds that the
restriction created a hardship
for the EPS insulation industry.

Contrary to popular belief,
this change does not constitute
approval by the NBCC to use
EPS insulation in below-grade
applications. In fact, the NBCC
1995 still contains the following:

9.25.2.2.(3) Insulation in contact
with the ground shall be inert to
the action of soil and water and
shall be such that its insulative
properties are not significantly
reduced by moisture.

Designers are encouraged
to examine available data and
specify insulation materials
based on the performance they
require. STYROFOAM™ extruded
polystyrene insulation, with high
moisture resistance and long-
term insulating performance,
is ideally suited to below-grade
applications.

Insulation
Performance in
Soil Applications

Insulation that comes in
contact with the soil is subjected
to severe conditions, including
long-term exposure to water,
high soil humidity and freeze-
thaw action. These environmental
factors can diminish an insula-
tion’s effectiveness. Common
applications where insulation/
soil contact occurs include
perimeter walls of building
foundations, beneath highways
and runways, and under artificial
ice rinks.

STYROFOAM™ extruded poly-
styrene insulation is well-suited
to these applications. Several
studies specific to below-grade
applications indicate STYROFOAM
insulation is superior to other
foam insulation because moisture
does not appreciably reduce its

R-value* or cause it to break
down. STYROFOAM insulation
is the material of choice when
insulating efficacy and long life
are desired.

Proven
Performance

Extruded polystyrene, such
as STYROFOAM™ insulation,
has been proven effective in
the harshest environments.

BUILDING FOUNDATIONS
Insulating building foundations
of poured concrete, block
or wood is perhaps the most
common use of foam insulation
in below-grade applications.
An 18-month study in one
Canadian province and one
U.S. state demonstrated that
extruded polystyrene, like
STYROFOAM™ insulation,
exhibited the least amount of
moisture pickup (Figure 1) and
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Figure 1: Percent by Volume Moisture Pickup'
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Figure 2: Percent Retained R-Value'

Legend: EPS = molded expanded polystyrene
PUR = faced and unfaced polyurethane
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PIR = faced polyisocyanurate
XPS = extruded polystyrene

*R or RSI means resistance to heat flow. The higher
the R-value, the greater the insulating power.
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percent at the end of evaluation.
Foam insulation density is just
as important as R-value and
moisture resistance when insu-
lating frost-protected shallow
foundations. Heavy soil loads,
building loads and surface loads
can compress low-density foam
insulation materials, destroying
their insulating ability. The
American Society of Civil
Engineers prohibits foam insu-
lation having densities of 1.35
pcf or less from use under
building footings®. Only high-
density Type 3 & 4 foam poly-
styrene insulations should be
considered in such applications.

ROAD AND AIRFIELD
Highway engineers in Alaska
chose extruded polystyrene
as their first use of polystyrene
insulation foam in 1967. Since
then, over 8.3 million miles of
highway have been protected
with plastic foam materials,

primarily extruded polystyrene.

Experience with these products

has led engineers to these

findings*:

¢ Extruded polystyrene insulation
has demonstrated superior
performance and longevity.

* Molded polystyrene beadboard
has a lower R-value (RSI) and
should be installed at a thick-
ness at least 30 percent greater
than extruded polystyrene.

¢ Foamed-in-place polyurethane
insulation is not acceptable
as a sub-grade insulation.

FREEZE-THAW CYCLES

The U.S. Army Cold Regions
Research and Engineering
Laboratory (CRREL) has studied
the effects of repeated freeze-
thaw cycles on five insulating
materials. Its conclusion in
a study covering 948 cycles*
Freezing has little or no harm-
ful effect on insulation that

remains dry, i.e., does not
absorb moisture from the
surroundings. Conversely,
insulation that gets wet does
not perform as well. This is an
important consideration when
specifying an insulating material
where freeze-thaw cycles are
common, as they are in many
North American cities. Weather
data demonstrate that many
locations in North America
will experience several hundred
freeze-thaw cycles over a 10- to
20-year period.

In its testing, CRREL reports
that only extruded polystyrene
insulation is suitable for use
in wet environments, such as
below-grade or roofing applica-
tions, where freeze-thaw cycles
are typical. In all, CRREL studied
five insulating materials (Figure
3). Note: XPS products for wet
environment and PMR roof
applications were tested.
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NOTICE: No freedom from any patent owned by Dow or others is to be inferred. Because use conditions and applicable laws may differ from one location to another and may change with time, Customer
is responsible for determining whether products and the information in this document are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance
with applicable laws and other government enactments. Dow assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

COMBUSTIBLE: Protect from high heat sources. Local building codes may require a protective or thermal barrier. For more information, consult MSDS, call Dow at 1-866-583-BLUE (2583) or contact your
local building inspector. In an emergency, call 1-519-339-3711.

Building and/or construction practices unrelated to insulation could greatly affect moisture and the potential for mould formation. No material supplier including Dow can give assurance that mould will
not develop in any specific system.
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