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Typical frost insulation
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Zone of stress influence
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Frost criterion in Finland
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Standards and guidelines

EN ISO 13793, 2001. Thermal performance of buildings. Thermal 
design of foundations to avoid frost heave
Instructions for frost protection in building construction, 2007 (In 
Finnish).
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Need for new frost simulations

Need to cover the floor insulation thickness of today and future, up
to 500 mm

Tables and figures in ISO-standard are for thickness about
180 mm maximum
Finnish guidelines: maximum thickness about 350 mm

Present guidelines for corners are based on very old data (1970’s)
Finnish guidelines are based on foundation wall that is insulated all
the way above the ground level – which is not always the case
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Present simulations, non-insulated foundation wall
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Numerical model

Transient 2D and 3D heat conduction equation
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Weather data for central Finland
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Example of frost penetration (next page)

Floor insulation 400 mm
Frost insulation width 1.5 m
Frost insulation thickness 100 mm
Frozen ground is coloured (color changes between 0 and -1 oC) 
Isotherms in 1 oC intervals
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Uudet laskelmat 2011
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Temperature at the control point
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Frost insulation thickness 100 mm
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Foundation wall insulated also above the ground level
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Effect of foundation wall insulation

Frost insulation thickness 100 mm
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Frost insulation at building corner (3D simulation)
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Frost penetration at building corner on March 28th 
Constant insulation thickness

No frost in the 
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Corner point
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Frost depth of 
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Frost penetration on March 28th 0,2 m below foundation 
Constant insulation thickness
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Near the corner temperature is 
below 0 oC in a  triangle
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Frost penetration on March 28th 0,2 m below foundation 
Constant insulation thickness
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0,5m x 1,5m



2230/05/2011

Frost penetration on March 28th 0,2 m below foundation
Increased insulation thickness (0 %, 40% or 100%)
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Effect of additional insulation thickness near corners
March 28th
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Summary for corners

Present guidelines in Finland: 40 % increase of thickness in corners
This practise has been working well: no problems if the guidelines have
been followed
Corner insulation recommendation is however based on very old research
New 3D calculations show that corners need more frost insulation
100 % increase of thickness in corners will be recommended
More research needed on corner frost protection
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Effect of frost criteria

Standard EN ISO 13791 (2001) gives two options for the critical
temperature: -1 oC and 0 oC

Effect on frost insulation thickness is about 0.5 m (see below)
Monitoring point location has also a big influence
Different conventions in different countries

Different frost insulation dimensions
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Mean annual 
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Conclusions

Effect of floor insulation thickness (200 – 500 mm) on frost
insulation dimensions is remarkable
Effect of foundation wall insulation is also important
It is hard to keep the temperature above 0 oC in the corner
Selection of the critical isotherm (-1oC or 0oC) and the selection of 
monitoring point have influences on the assessment of simulation
results
There is need for new research and international co-operation on 
all aspects of frost risks in the building foundations
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