Construction TIP Sheet 28

Frost Protection for Slab Foundations

Can a house or other building be built on a slab without a frostwall even where frost protection is
required? Per the State Building Code (the 2021 version if the International Residential Code) in
effect Statewide, it can. Section R403.1.4.1 describes the frost protection requirements for one-
and two-family dwellings and their accessory buildings.

There are four ways to construct a slab without a frostwall

1.

If the slab is supported entirely on ledge.

For continuously heated buildings; If the slab is constructed per section R 403.3 of the
Code.

For cold of intermittently heated buildings such as a garage; If the slab is constructed per
the 2001 edition of ASCE Standard 32; the American Society of Civil Engineers standard
for the construction of frost protected shallow foundations (a portion of which is
attached). This requires that structurally rated insulation of at least R 6.8 be installed
underneath the entire slab, and extend at least 49” beyond the perimeter of the
foundation.

If the foundation design is stamped by a Maine licensed Professional Engineer.

If you have questions or need further information, please ask.

Tom Lister
Codes Enforcement Officer
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Detailed FPSF Design Method — Unheated Buildings

In following the detailed design procedure for unheated buildings, the designer has the flexibility
to increase foundation depths to reduce horizontal ground insulation requirements. In addition to
the AFI at the selected return period, the Mean Annual Temperature (MAT) must be taken into
account.

Figure 7 illustrates the parameters for design of FPSFs in unheated buildings. The following
steps outline the detailed design approach for unheated buildings.
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Figure 7. FPSF Detailed Design Parameters — Unheated Buildings
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Design Steps — Detailed FPSF Design Method for
Unheated Buildings

Step 1: Determine Air Freezing Index, AFl, and Mean Annual Temperature, MAT

Select the 100-year return period design air freezing index, °F, , from Figure 4. The AFI
values are conservative because they are not adjusted for the insulating benefit of a normal
snow cover on the ground. A lower return period value may be used for less important
structures or those that are resilient to infrequent ground freezing, such as detached
garages. Alternate AFI return periods are calculated by the National Oceanic and
Atmosphere Administration (NOAA) and can be referenced at http://www4.ncdc.noaa.gov/ol/
9712/AFI-pubreturn.pdf. MAT is also available on the NOAA website at
http://www.ncdc.noaa.gov/oa/climate/research/cag3/cag3.html

AFl = 45
MAT = 1401
Step 2: Select Placement of Ground Insulation, Dg

A continuous ground insulation layer with a 6-inch gravel or other non-frost susceptible base
must be placed below the entire foundation of unheated buildings. The ground insulation
must extend outside the foundation a minimum width, Dg, determined from Table 8, as
detailed in Figure 7. In unheated building foundations, Dg is the same at both corner and wall
locations. Outside the foundation perimeter, the insulation must have a minimum of 10 inches
of soil cover. D, may be reduced by 1 inch for every inch the insulation is buried beyond the
10-inch minimum cover.

D = 49"

]

Step 3: Select the Minimum Effective R-value of Ground Insulation, Rg

Select the minimum R-value, Rg, required for the ground-insulating layer from Table 8, based
on the AFl and MAT from Step 1. R, may be reduced by R-0.3 for every 1" the underlying
non-frost susceptible layer is increased beyond the 6" minimum thickness. Rg may also be
reduced by R-0.25 for every 1-inch increase in soil cover over the ground insulation, above
the 10" minimum.

R=68
g —
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Step 4: Select Thickness and Performance of Ground Insulation

Based on the required Rg value determined in Step 3, select an adequate thickness of ground
insulation using the effective R-value from Table 2, column 5h. In severe climates, insulation may
need to be layered to meet the required thickness.

The horizontal polystyrene foam used beneath unheated buildings must be calculated to support
the superimposed loads of the building. Columns 3 and 6 of Table 2 contain the density and
bearing capacity, respectively, of the several different types of insulation.

R,=_6.8 dividedby _4 (effective R-value) = _1.7 PS, Type IV of 1.5 "thickness.
Density_1.6
Bearing Capacity _29psi

Table 8. Minimum Values for Design of FPSFs in Unheated Buildings

Mean Annual 32 36 38 40 >41
Temperature, MAT (°F)’
AFI D, Minimum Thermal Resistance of Horizontal

(°F 50 (inches) Insulation, R,
<750 30 5.7 5.7 5.7 5.7 5.7
1,500 49 13.1 9.7 8.5 8.0 6.8
2,250 63 19.4 15.9 13.6 11.4 10.2
3,000 79 25.0 21.0 18.2 15.3 14.2
3,750 91 31.2 26.1 22.7 - -
4,500 108 37.5 31.8 - - -

"See NOAA website for MAT. http://www.ncdc.noaa.gov/oa/climate/research/cag3/cag3.html
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