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Selection of Insulation

Materials

The suitability of an insulation material for
foundation applications is influenced by many factors.
For example, soil moisture, chemicals in the soil, and
settlement or backfilling disturbances can all affect the
performance of an insulation. Because these conditions
are unlike those that occur above grade, appropriate
foundation insulation products may be different from
the conventional materials used for above-grade
applications.

This fact sheet is intended to help designers choose
suitable insulation materials for foundation
applications. It presents performance criteria and

application considerations, describes the characteristics

of various insulation materials, and recommends
products that may be considered appropriate choices.
You also may wish to refer to the Building Foundation
Design Handbook [Labs, Carmody et al. 1988], from
which this material is taken.

PERFORMANCE CRITERIA

The performance criteria and application
considerations for foundation insulation are discussed
here under three categories—exterior placement,
interior placement, and placement within the exterior
structure. Figures 1 through 3 illustrate these three
placement options.

Exterior Insulation Placement

Exterior insulation can be placed on the outside
surface or extend horizontally away from basement,
crawl space, and slab-on-grade foundation walls.
Exterior placement also refers to any condition where
the insulation is in contact with the soil, such as the
crawl space floor, under concrete floor slabs, or on the
inside face of a buried foundation wall. The following
considerations apply when insulation materials are
placed outside the foundation structure.

e For vertical on-wall applications, the insulation must

below ground, this lateral pressure usually is
estimated at between 200 psf (1.4 psi) and 450 psf (3.1
psi), although actual values vary greatly according to
soil type, backfill procedures, and service conditions.
For a one-story basement depth or less, most rigid or
semi-rigid insulations are strong enough to be
serviceable.

e For horizontal skirt-type applications, the insulation

must be able to resist the vertical compressive stresses
in the soil (which increase at approximately 120 psf
per foot of depth below the ground surface). More
importantly, it must resist the stresses and
displacements imposed on it during backfilling and
any subsequent settlement. The surface should be
carefully prepared and compacted beneath the
insulation to provide an even support to the
insulation layer and backfilled above to prevent direct
damage.

e The insulation usually will be exposed to ground

moisture conditions outside the waterproofing layer.
The severity of this exposure can be mitigated by a
good drainage system around the foundation (see
Construction of Drainage Systems,
MnBRC-USC-FS05-1988, for details) and by a
polyethylene sheet (or equivalent) to separate the
insulation from the soil.

e External insulations must be able to resist chemicals

present in the soil. Chemicals may be from sources
such as fertilizers, termiticides, de-icing salts, and
fuel spills.

e Exterior insulation materials should not be exposed

above grade and should be covered by a protective
material—exterior grade PVC, galvanized metal or
aluminum flashing, a cementitious coating, or a rigid
protection board—extending at least 6 inches below
grade.
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have sufficient compressive strength to resist the

lateral pressures generated by the backfill soil without
excessively deforming the insulation layer (and hence
reducing the insulation’s R-value). At a depth of 7 feet
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