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Assembly Considerations Climate Zone Considerations

EXTERIOR-INSULATED WALL ASSEMBLY EXTERIOR-INSULATED WALL ASSEMBLY
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Legend
1.	 Mass timber panel

2.	 Air barrier and water-resistive barrier

3.	 Exterior insulation

4.	 Ventilated and drained air cavity

5.	 Cladding 

General Discussion 

Exterior insulation is one approach for mass 
timber wall assemblies. It allows the mass 
timber to be left exposed to the interior 
where allowed by fire code. Exterior insulation 
keeps the mass timber warm and dry to a 
near-indoor condition. 

Climate Zones 1–3 

In a hot-humid climate, an exterior-insulated design approach could result 
in the condensation on the wood if it is not protected. In this environment, 
it is preferable to use either:

•	 A vapor-impermeable exterior insulation with a vapor-impermeable air 
barrier and WRB membrane, or

•	 A vapor-permeable exterior insulation if a vapor-impermeable exterior 
air barrier and WRB membrane is used. 

Use caution when:

•	 Using a vapor-permeable exterior insulation and vapor-permeable air 
barrier and WRB membrane to avoid wetting the mass timber panel. 

•	 Using impermeable materials on the exterior mass timber face, which 
can limit drying to only the interior. Use only with materials applied to 
very dry mass timber. 

For this assembly design, use vapor-permeable interior finishes if applied 
to or over the mass timber. This type of wall assembly should typically be 
assessed by a design professional.

Climate Zones 4–8

This is the preferred design approach for mass timber wall assemblies in 
this environment. The mass timber on the interior provides sufficient vapor 
resistance to outward vapor drive, eliminating the need for further vapor 
control. The use of vapor-permeable exterior insulation (>10 perms) and a 
self-adhered vapor-permeable air barrier and WRB membrane outboard of 
the mass timber is the most durable approach because it allows for outward 
drying of initially wetted mass timber or the drying of small leaks in service.

The use of either vapor-impermeable exterior insulation or a vapor-
impermeable air barrier and WRB membrane can significantly limit 
outward drying and therefore should only be used with extreme caution 
with very dry mass timber. 

Caution must be taken where the indoor relative humidity is expected to 
be elevated, such as in densely occupied housing, museums, and pools. 

To achieve current building or energy code minimum prescriptive code 
R-values, 3 to 8 inches or more of exterior insulation will be required with 
a thermally efficient cladding attachment strategy.

SPLIT-INSULATED WALL ASSEMBLY SPLIT-INSULATED WALL ASSEMBLY
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Legend
1.	 Interior insulation

2.	 Mass timber panel

3.	 Air barrier and water-resistive barrier

4.	 Exterior insulation

5.	 Ventilated and drained air cavity

6.	 Cladding 

General Discussion 

The use of both exterior and interior insulation 
may be desirable in some wall designs. This 
approach improves the overall effective R-value 
with less exterior insulation. It also benefits 
acoustics considerations by not leaving 
the mass timber exposed. This type of wall 
assembly should typically be assessed by a 
design professional.

Climate Zones 1–3

The guidance for exterior-insulated wall assemblies applies to this design 
approach as well. The interior insulation of this assembly must be vapor 
permeable (e.g., mineral fiber batts) to allow for inward drying and to not 
unintentionally trap moisture within the mass timber. Interior finishes are 
also vapor permeable. 

Climate Zones 4–8 

The guidance for exterior-insulated wall assemblies applies to this design 
approach; however, care must be taken to assess the ratio of exterior to 
interior insulation and material properties of the selected materials. The 
addition of interior insulation means that the mass timber panel will not be 
as warm as in the exterior-insulated case. Too much interior insulation could 
make the surface of the mass timber drop below the dewpoint of the indoor 
air and make the assembly at risk for condensation or moisture accumulation. 

To reduce this risk, the insulation R-value of the exterior insulation should 
generally be 50% or more of the wall assembly total R-value for low- 
humidity spaces, and over 65% for moderate- and high-humidity spaces. 
This ratio can be conservatively determined by assessing the dewpoint 
temperature or more accurately using hygrothermal modeling. 

The interior insulation is vapor permeable, and no supplemental vapor 
control layer is included on the interior.

INTERIOR-INSULATED WALL ASSEMBLY INTERIOR-INSULATED WALL ASSEMBLY
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Legend
1.	 Interior insulation

2.	 Mass timber panel 

3.	 Air barrier and water-resistive barrier

4.	 Ventilated and drained air cavity 

5.	 Cladding 

General Discussion 

The use of interior insulation improves the 
overall effective R-value of the assembly without 
the use of exterior insulation. This option still 
benefits acoustic considerations by not leaving 
the mass timber exposed. This type of wall 
assembly should typically be assessed by a 
design professional.

Climate Zones 1–3

Interior-insulated mass timber wall assemblies can perform acceptably in 
the far south where a high indoor vapor drive is expected. In these climate 
zones, the interior insulation and finishes are vapor permeable to prevent 
trapping moisture within the mass timber or interior cavity. 

Care must be taken to limit the wetting or inward vapor drive from the 
outdoors by using a drained and ventilated rainscreen cladding. Non-
absorptive claddings are preferable to absorptive claddings such as brick 
or stucco to reduce inward-driven moisture. The use of a semi-permeable 
air barrier and WRB membrane applied to the exterior of the mass timber 
panel may also be desirable to reduce the inward flow of vapor into the 
mass timber panel in some designs. Surface treatment of the mass timber 
panel may be necessary in very humid regions to limit the potential for 
microbial growth. 

Climate Zones 4–8 

Interior-insulated mass timber wall assemblies are not generally 
recommended in Climate Zones 4 through 8 except in unique indoor 
climatic situations and with special attention to the selection of materials 
and details. These exceptions may include cold-storage facilities and other 
unique indoor uses. In this assembly design, the interior insulation keeps 
the mass timber cold and damp (it will come into approximate equilibrium 
with the average outdoor relative humidity) and prone to air leakage and 
vapor diffusion condensation, further increasing moisture levels above 
ambient. Therefore, the interior insulation needs to be vapor impermeable 
to control wetting from the interior. This means that interior drying is not 
possible, and outward drying through the cold, damp mass timber is very 
slow. In all cases, a rainscreen cladding is highly recommended due to this 
highly sensitive design.

* This guide recommends the use of a drained and ventilated rainscreen assembly and details for all mass timber walls in all climate zones. This rainscreen 
will also help to dissipate inward solar-driven moisture.

Table 1	 Wall Assembly Design Guidance for Climate Zones in the US and Canada*
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