
Wood-Framed Walls, Building A Legacy

✓ This booklet accompanies the mobile wall assemblies, designed & built for 

“Building A Legacy” workshop, held on November 15, 16, and 17, 2017 in 

East Kootenay, British Columbia through the Community Energy Association.

✓ The booklet illustrates seven walls ranging from exterior insulated (insulation 

outboard of wall sheathing), split-insulated (insulation inboard and outboard of wall 

sheathing), and interior insulated (insulation inboard of wall sheathing). The booklet 

also showcases three wall to window transitions, and wall penetrations.

✓ The booklet provides a holistic understanding of various walls performance in 

terms of energy efficiency, moisture management, thermal comfort, long-term 

durability, accessibility, & adaptability to future repair/renovation. 

✓ Having all or some level of thermal insulation outboard of wall sheathing 

offers a great improvement on the overall wall performance. 

✓ For interior insulated walls, specific attention must be given to the ratio of 

water vapour permeance between materials inboard and outboard of the 

thermal insulation. This is of utmost importance for super-insulated 

assemblies. 

✓ For a project’s specific needs and environmental loads, it is recommended to 

consult with a building envelope professional.  



2” x 4” Framing

Strapping

Assembly A: Exterior Insulated (Mineral Wool)

Mineral Wool

Insulation

Plywood 

Sheathing

Vapour 

Permeable 

Sheathing 

Membrane

Cladding

Environmental Control Layers

Summary

• Key Features: Superior condensation resistance; Superior drying potential; Minimized thermal bridging; 

Minimized penetrations through air barrier; Service cavity for housing utilities and ease of future access.

• When adding vapour permeable insulation inside the wall cavity, as a general rule of thumb, it is 

recommended that the R value of the added insulation not to exceed approximately half of the R value of the 

exterior insulation. Where the interior insulation exceeds the above mentioned ratio, then adding an interior 

vapour retarder is recommended as shown on assemblies C and D.

• The sheathing membrane can also be a vapour impermeable type. However, the vapour permeable type as 

shown on the photo has the advantage of providing outward drying potential for the plywood sheathing. 

• For areas with heavy wind, an additional vapour permeable membrane is recommended over the insulation, 

to address the risk of reduction in thermal performance of exterior insulation due to potential wind exposure.

• Consult with a structural engineer for fastening of the strapping and cladding through the exterior insulation.

Air Barrier:

Sheathing Membrane OR Plywood Sheathing

Vapour Retarder:

Plywood Sheathing

Thermal Insulation:

Mineral Wool

Rain Penetration Control:
Cladding + Air Cavity + 

Mineral Wool + Sheathing Membrane

Service 

Cavity
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Assembly B: Exterior Insulated (XPS)

XPS Insulation
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Sheathing

Environmental Control Layers

Summary
• Key Features: Superior condensation resistance; Good drying potential; Minimized thermal bridging; Minimized 

penetrations through air barrier; Service cavity for housing utilities and ease of future access. 

• When adding vapour permeable insulation inside wall cavity, as a general rule of thumb, it is recommended that 

the R value of the added insulation not to exceed approximately half of the R value of the exterior insulation. 

• Adding closed-cell polyurethane foam inside the cavity, or adding an interior vapour retarder inboard of wall 

cavity should be avoided as this poses the risk of moisture trap in case of exposure to incidental moisture.

• The sheathing membrane can also be a vapour impermeable type. However, the vapour permeable type as 

shown on the photo has the advantage of providing inward drying potential in case moisture gets between the 

XPS and sheathing membrane. 

• For areas with heavy wind, an additional vapour permeable membrane is recommended over the insulation, to 

address the risk of reduction in thermal performance of exterior insulation due to potential wind exposure.

• Consult with a structural engineer for fastening of the strapping and cladding through the exterior insulation.

Air Barrier:

Sheathing Membrane OR Plywood Sheathing

Vapour Retarder:

XPS

Thermal Insulation:

XPS

Rain Penetration Control:
Cladding + Air Cavity +                                  

XPS + Sheathing Membrane

Service 

Cavity
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Assembly C: Split Insulated Wall (Version 1)
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Insulation

Batt 
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Plywood 
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Cladding

Environmental Control Layers

Summary

• Key Features: Improved condensation resistance; Superior drying potential; Minimized thermal bridging.

• Replacing the interior smart vapour retarder with 6 mil polyethylene sheet is an option. That said, this 

configuration reduces the inward drying potential.

• Replacing the exterior mineral wool insulation with low vapour permeance insulating materials like XPS, 

EPS, polyisocyanurate, and closed-cell polyurethane foam, significantly reduces the outward drying 

potential. As such, they are not recommended. Nevertheless, if it is decided to go with these low permeance 

insulating materials, then the interior vapour retarder must be a smart vapour retarder type, and must not be

replaced with 6 mil polyethylene sheet, vapour retarder paint, etc. This is to allow inward drying potential. 

• For areas with heavy wind, an additional vapour permeable membrane over the insulation is recommended 

to address the risk of reduction in thermal performance of exterior insulation due to potential wind exposure.

• Consult with a structural engineer for fastening of the strapping and cladding through the exterior insulation.

Air Barrier:
Sheathing Membrane OR Plywood Sheathing 

OR Smart Vapour Retarder

Vapour Retarder:

Smart Vapour Retarder

Thermal Insulation:

Mineral Wool + Batt Insulation

Rain Penetration Control:
Cladding + Air Cavity + 

Mineral Wool + Sheathing Membrane



2” x 6” Framing

Strapping

Assembly D: Split Insulated Wall (Version 2)

Mineral Wool 

Insulation

Vapour 

Permeable 

Sheathing 

Membrane

6 mil polyethylene 

Sheet over Batt 

Insulation

Cladding

Plywood 

Sheathing

Plywood 

Sheathing

Environmental Control Layers

Summary

• Key Features: Improved condensation resistance; Good drying potential; Minimized thermal bridging.

• Replacing the exterior mineral wool insulation with low vapour permeance insulating materials like XPS, 

EPS, polyisocyanurate and closed-cell polyurethane foam should be avoided as these significantly reduce 

the drying potential of this assembly.

• The overall moisture performance of this assembly can be improved by replacing the 6 mil polyethylene 

sheet with a smart vapour retarder membrane due to the increased inward drying potential that will be 

introduced. 

• For areas with heavy wind, an additional vapour permeable membrane over the insulation is recommended 

to address the risk of reduction in thermal performance of exterior insulation due to potential wind exposure.

• Consult with a structural engineer for fastening of the strapping and cladding through the exterior insulation.

Air Barrier:
Sheathing Membrane OR Plywood Sheathing 

OR 6 mil Polyethylene Sheet

Vapour Retarder:

6 mil Polyethylene Sheet

Thermal Insulation:

Mineral Wool + Batt Insulation

Rain Penetration Control:
Cladding + Air Cavity + 

Mineral Wool + Sheathing Membrane



Vapour 

Permeable 

Sheathing 

Membrane

Strapping

Assembly E: Interior Insulated Wall

6 mil polyethylene 

Sheet Over Batt 

Insulation

2” x 6” 

Framing

Cladding

Plywood 

Sheathing

Environmental Control Layers

Summary

• Key Features: Easy to install; Familiarity of the industry with this assembly.

• Unlike exterior insulated assemblies A & B (where plywood temperature is close to indoor temperature) or split 

insulated assemblies C & D (where the plywood temperature is somewhere between indoor and outdoor temperature), in 

this assembly, the plywood temperature is close to outdoor temperature. As such, this assembly is not as 

forgiving as the exterior and split insulated assemblies when it comes to lack of perfect installation of air 

barrier & vapour retarder as far as condensation control is concerned. This demands specific attention to the 

proper installation of air barrier & vapour retarder. 

• In instances where the sheathing membrane or plywood sheathing is detailed as air barrier, then the vapour

retarder would still need to be detailed in a continuous fashion to minimize the risk of condensation due to 

convective looping behind the insulation. 

• The overall moisture and thermal performance of this assembly can be improved by replacing the 6 mil 

polyethylene sheet with a smart vapour retarder membrane, as well as adding a vapour permeable 

insulation on the outside of the structure.

Air Barrier:
Sheathing Membrane OR Plywood Sheathing 

OR 6 mil Polyethylene Sheet

Vapour Retarder:

6 mil Polyethylene Sheet 

Thermal Insulation:

Batt Insulation

Rain Penetration Control:
Cladding + Air Cavity + 

Sheathing Membrane



Assembly F: Interior Insulated (Spray Foam)

Vapour 

Permeable 

Sheathing 

Membrane

Strapping

2” x 6” 

Framing

Cladding

Closed-Cell

Polyurethane

Spray Foam 

Insulation

Plywood 

Sheathing

Environmental Control Layers

Summary
• Key Features: Closed-cell foam serving three functions: air barrier, vapour retarder, & thermal insulation.

• Unlike exterior insulated assemblies A & B (where plywood temperature is close to indoor temperature) or split insulated 

assemblies C & D (where the plywood temperature is somewhere between indoor and outdoor temperature), in this 

assembly, the plywood temperature is close to outdoor temperature. As such, this assembly is not as forgiving 

as the exterior and split insulated assemblies when it comes to lack of perfect installation of air barrier & vapour

retarder as far as condensation control is concerned. This demands specific attention to the proper installation 

of air barrier & vapour retarder, in this case closed-cell polyurethane foam. 

• Encapsulating ducts, pipes and electrical wires inside the foam should be avoided as this will make the future 

access to these elements (in case of repair or change) very challenging for end users. 

• Specific attention must be given to mixing of the foam, wood surface condition & temperature prior to foam 

application, method of application, and ventilation during foam application. The foam must be applied by 

licensed applicators. 

• The joints between wall framing must be sealed with sealant or tape to achieve air barrier continuity.

Air Barrier:

Closed-Cell Polyurethane Foam

Vapour Retarder:

Closed-Cell Polyurethane Foam

Thermal Insulation:

Closed-Cell Polyurethane Foam

Rain Penetration Control:

Cladding + Air Cavity +  Sheathing Membrane



Assembly G: Super-Insulated Wall (Version 1)

Environmental Control Layers

Summary

• Key Features: Good condensation resistance; Superior drying potential; Minimized thermal bridging; 

Minimized penetrations through the air barrier; Service cavity for housing utilities and ease of future access.

• This assembly is used when high thermal performance is desired. Given the presence of high level of 

insulation inside the wall, specific attention must be given to the selection of the materials inboard and 

outboard of the insulation to ensure sufficient inward and outward diffusion drying potential is available.

• The 2” x 4” service cavity can be filled with vapour permeable insulation without any concern of 

condensation risk.  

• The combination of 2” x 4” framing and the plywood sheathing is intended to handle the structural load. The 

TJI studs are not intended to take the vertical loads. Given that 2” x 4” framing and the plywood sheathing 

are not in direct contact, consultation with a structural engineer is necessary to ensure the structural design 

of the wall, including the lateral load transfer, is properly evaluated. Assembly H, which is a revised version 

of this assembly, simplifies the structural design.

Air Barrier:

Smart Vapour Retarder

Vapour Retarder:

Smart Vapour Retarder

Thermal Insulation:

Blown-In Insulation + Wood Fibreboard 

Rain Penetration Control:
Cladding + Air Cavity + Sheathing Membrane + 

Wood Fiberboard Insulation

Cladding

Smart 

Vapour 

Retarder

2” x 4” 

Framing

Vapour Permeable 

Wood Fibreboard 

Insulation Outboard of 

Plywood Sheathing

StrappingVapour Permeable 

Sheathing Membrane

9 ½ ” TJI Stud 

with Blown-In 

Insulation 

Inside Cavity

Service 

Cavity

Plywood Sheathing 

Outboard of TJI Stud



Assembly H: Super-Insulated Wall (Version 2)

Environmental Control Layers

Summary

• Key Features: Good condensation resistance; Superior drying potential; Minimized thermal bridging, 

Minimized penetrations through the air barrier; Service cavity for housing utilities and ease of future access.

• This assembly is used when high thermal performance is desired. Given the presence of high level of 

insulation inside the wall, specific attention must be given to the selection of the materials inboard and 

outboard of the insulation to ensure sufficient inward and outward diffusion drying potential is available.

• The 2” x 4” service cavity can be filled with vapour permeable insulation without any concern on 

condensation risk.  

• This assembly is similar to Assembly G with the difference that the smart vapour retarder membrane is 

removed, and the plywood sheathing has been moved to inboard of TJI studs.

• The combination of the 2” x 4” framing and the plywood sheathing is intended to handle the structural load. 

The TJI studs are not intended to take the vertical loads. Compared to Assembly G, this assembly simplifies 

the structural design.

Air Barrier:

Plywood Sheathing

Vapour Retarder:

Plywood Sheathing

Thermal Insulation:

Blown-In Insulation + Wood Fibreboard 

Rain Penetration Control:
Cladding + Air Cavity + Sheathing Membrane + 

Wood Fiberboard Insulation

Cladding

2” x 4” 

Framing

Vapour Permeable Wood 

Fibreboard Insulation 

Outboard of TJI Stud

9 ½ ” TJI Stud 

with Blown-In 

Insulation 

Inside Cavity

Service 

Cavity

Plywood Sheathing 

Inboard of TJI Stud

StrappingVapour Permeable 

Sheathing Membrane



Acoustical Sealant

Vapour 

Permeable 

Sheathing 

Membrane
Exhaust 

Vent Cap

Interior Insulated Wall-To-Window Transition

EPDM 

Membrane 

around Pipe

Cladding
6 mil polyethylene 

Sheet Over Batt 

Insulation

2” x 6” 

Framing

Strapping

Environmental Control Layers

Considerations

• Refer to Assembly E for more information about this wall assembly.

• Pay specific attention to the air barrier continuity at the window to wall transition. 

• When it comes to minimizing thermal bridging at the wall to window transition, aim for aligning the center of the 

window Insulated Glazing Unit (IGU) with the center of the wall insulation as shown on the photo.

• EPDM membrane around pipes (as shown) offers a long term and durable air and water seal. 

• The transition between the exhaust vent cap and the wall must be well sealed as shown on the photo.

• Plywood back dam is used at the window sill to improve the rain penetration control along the window to wall 

transition. Using high conductivity materials, like aluminum and steel, is not recommended for this application. 

Air Barrier:

6 mil Polyethylene Sheet

Vapour Retarder:

6 mil Polyethylene Sheet

Thermal Insulation:

Batt Insulation

Rain Penetration Control:
Cladding + Air Cavity + 

Sheathing Membrane

Waterproofing 

Membrane at 

the Sill

Seal Window to 

Wood for Air 

Barrier Continuity

Back Dam



Split Insulated Wall-to-Window Transition
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Summary

• Refer to Assembly C for more information about this wall assembly.

• Pay specific attention to the air barrier continuity at the window to wall transition. 

• When it comes to minimizing thermal bridging at the wall to window interface, aim for alignment of the center 

of the window Insulated Glazing Unit (IGU) with the center of the wall insulation as shown on the photo.

• Intermittent and continuous blocking used along the window sill is intended to provide additional structural 

support for the strapping and the cladding. The same blocking used along the window jamb is intended to 

provide support for the cladding/trim return.

• The sill of the window rough opening is sloped to improve the rain penetration control along the window to 

wall transition. This is an alternative method to plywood back dam.

Air Barrier:

Permeable Sheathing Membrane

Vapour Retarder:

Smart Vapour Retarder

Thermal Insulation:

Mineral Wool + Batt Insulation

Rain Penetration Control:
Cladding + Air Cavity + 

Mineral wool + Sheathing Membrane

Intermittent & 

Continuous Blocking 

Around Window

Seal Window to 

Sheathing 

Membrane for Air 

Barrier Continuity

Waterproofing 

Membrane at 

the Sill



Service Cavity
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Exterior Insulated Wall-To-Window Transition

2” x 4” 

Framing

Environmental Control Layers

Considerations

• Refer to Assembly A for more information about this wall assembly.

• Pay specific attention to the air barrier continuity at the window to wall interface. 

• To minimize thermal bridging at the wall to window transition, the center of the window Insulated Glazing Unit 

(IGU) is aligned with the center of the wall insulation. Given that the wall is fully exterior insulated, a box has 

been created outboard of the wall to accommodate the window placement. This box is created from the 

combination of 2” x 4” and rigid insulation in between, to minimize thermal bridging. Other methods are also 

available such as using high density structural EPS insulation.

• The sill of the window rough opening is sloped to improve the rain penetration control along the window to 

wall transition. This is an alternative method to the plywood back dam.

Air Barrier:

Permeable Sheathing Membrane

Vapour Retarder:

Plywood Sheathing

Thermal Insulation:

Mineral Wool

Rain Penetration Control:
Cladding + Air Cavity + 

Mineral Wool + Sheathing Membrane

Seal Window 

to Sheathing 

Membrane 

for Air Barrier 

Continuity
Waterproofing 

Membrane at 

the Sill



About Building A Legacy

Building A Legacy is a project of the Regional District of the East Kootenay (RDEK) Community 

Energy Manager (CEM). The Community Energy Association facilitates the CEM position for the 

RDEK. Building A Legacy is an initiative of this role and is supported by the Regional District of 

the East Kootenay, The Real Estate Foundation of BC, BC Hydro, FortisBC, Columbia Basin 

Trust and the Community Energy Association.

Building A Legacy aims to increase the energy literacy of 5 key stakeholder groups through peer-

learning, hands-on demonstration and regional-specific training. With a focus on delivering 

hands-on workshops, this project will increase industry knowledge and awareness around energy 

efficiency and durability in new and existing homes and prepare the industry for policy adoption 

(BC’s new Energy Step Code) and compliance with future building code standards. 


