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Slab On Grade

ISO 10211 Method B
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A note on Ground calcs…
From Passipedia:
“In practice, very different methods are often used for calculating thermal 
bridges of components in contact with the ground (thermal bridges 
towards the ground). The ground especially is taken into account in the 
calculation in different ways:

• taking into account the ground as a material
• partial taking into account the ground with small layers of earth or 

with small blocks of earth in the calculation models
• no depiction of the ground, in a similar way to calculations of regular 

thermal bridges towards the air
• or the ground is depicted as an additional boundary condition for the 

temperature (see DIN 4108 Supplementary Sheet 2)

All methods constitute an estimation ultimately; nevertheless, 
the procedure according to DIN EN ISO 10211 is recommended.”
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How much to model? (at ground)
At the Ground’ is a special condition where some portion of the model 
is underground, and some portion above ground. Use the following 
table (ISO 10211 Section 5.2.4) to determine the extents of the ground 
to include in the model.

Direction Min. Dimension Required

Horizontal inside the building
0.5 × width of the ground floor 
(or 4 meters)

Horizontal outside the building
2.5 × width of the ground floor 
(or 20 meters)

Vertical below ground level
2.5  × width of the ground floor 
(or 20 meters)

ISO 10211:2007 Table 1 - Location of cut-off planes in the ground:
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B’: ‘Characteristic Dim. of the Floor’

B’ =
A

0.5 × P

ISO 13370; Section 8.1 Passipedia:
“With the aid of the 
Characteristic Dimension of 
the floor it is possible to 
reduce the actual three-
dimensional heat flow issue 
(three-dimensional distribution 
of the soil around the building) 
to a two-dimensional heat flow 
issue as an approximation. 
The calculation of the 
corresponding conductances
by means of heat flow 
simulations takes place 
additionally using an “infinitely” 
long analogous model (only 
two-dimensional heat flows).”
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How much to model? (at ground)

ISO 10211:2007 Table 1 - Location of cut-off planes in the ground:
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Boundary Conditions

Adiabatic

½ B’

2.5 × B’

2.
5 

×
B

’

ISO 10211

Downward
RSI = 0.97

Exterior Exposed
RSE = 0.23

Horizontal
RSI = 0.7

Exterior Soil
RSE =0.00

ISO 10211 6.2:
“The thermal Resistivity of soil can be 

taken as 0.072 hr·ft2·°F/Btu-in”
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Slab on Grade Detail
ISO 10211; 10.4.1
“hW shall be the minimum 
distance from the junction 
to a cut-off plane in 
accordance with the 
criteria in 5.2.3”

(rule of thumb = min. 3x 
wall thickness or 1m)

0.5B’ *

hw

2.5 B’

2.5 B’

Lenwall

*NOTE: If the calculation is done using a 4m floor width (i.e. B’ = 8 m), 
the result can be used for any floor of greater size (B’ > 8m). 
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v
Adiabatic

Horizontal (Downward) Interior
T = 68°F
RSI = 0.97 hr·ft2·F/Btu

Exterior Exposed
T = 14°F

RSE = 0.23 hr·ft2·F/Btu

Vertical Interior
T = 68°F
RSI = 0.74 hr·ft2·F/Btu

Boundary Conditions

13’

3’-2”

65’

65’

4’
-0

”

Exterior Soil
T = 14°F

RSE = 0.0 hr·ft2·F/Btu
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PSI Value Calculation
ISO 10211; Section 10.4.2 (Calculation Method B)
•Step 1: Calculate the 2D heat flow-rate (U2D) of the full detail

•Step 2: Remove all non-soil objects and replace with a NEW boundary
•Step 3: Calculate the 2D heat flow-rate (U2D_a) of the modified detail
•Step 4: Calculate the PSI value

PSI VALUE = Loss2D – Loss2D_a – Losswall

Full Detail Heat Loss: Loss2D = U2D × Len2D

Modified Detail Heat Loss: Loss2D_a = U2D_a × 0.5B’
Wall Heat Loss: Losswall = Uwall × Lenwall

∆T
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2 Simulations needed…

Ufloor

TiTeTiTe

Simulation 1: U2D Simulation 2: U2D_a
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0.5B’2.5B’

2.
5B

’

Len2D
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Simulation 1
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Simulation 1
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Detail U-Factor 1 (U2D) and Uwall
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Floor U-Value (UFloor)
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Floor U-Value (UFloor)
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Create Modified THERM model
Remove all ‘non-soil’ 
elements from the model

Add a NEW Boundary 
Condition to replace the floor 
assembly
T = 68°F
UFloor = 0.040  Btu/hr·ft2·F 
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Remove all non-soil objects
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Remove all non-soil objects
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Remove all non-soil objects
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Detail U-Factor 2 (U2D_a)
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Detail U-Factor 2 (U2D_a)
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Wall Heat Loss

Lwall



2/19/20

12

bldgtyp

Calculate PSI-Value
Heat Loss through full 2D Therm model:

Loss2D = 20.47 Btu/hr-ft

Heat Loss through wall only:
Losswall = Uwall × Lenwall × ∆T

Losswall = 0.0587 Btu/hr-ft2-F  × (48”/12”-ft) × 54°
Losswall = 12.68 Btu/hr-ft-F

Heat Loss through modified 2D Therm model:

Loss2D_a = 5.14 Btu/hr-ft
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Calculate PSI-Value

PSI VALUE = Loss2D – Loss2D_a – Losswall

PSI VALUE = (20.47 Btu/hr·ft – 5.14 Btu/hr·ft – 12.68 Btu/hr·ft ) / 54°

= 0.049 Btu/hr·ft·F

∆T


