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Fire Resistant Retrofit Assembly

See Appendix A: Fire Resistant Retrofit Assembly Construction Details for plans and
construction details.

Description & Overview

This assembly was approached as if there was only an exterior retrofit being performed on
an existing home from the mid twentieth century. All the structural components were
staying as-is and an exterior high-performance retrofit was going to take place. To
determine what material to include in the physical mock-up that would represent the
existing construction, GBTAC staff previous experience in renovations guided the
selection. The existing assembly from exterior to interior contains:

e 3/8 plywood structural sheathing
e  2x4 stud wall with R-12 fibreglass batt insulation
e Polyethylene sheet VB

To determine what the high-performance retrofit additions would include, GBTAC staff
utilized information from previously completed retrofit projects, and staff knowledge. The
final decision was to display the addition of mineral wool to the exterior of the existing
structure with a new airtight WRB and window replacement. The exterior retrofit addition,
from exterior to interior contains:

e Exterior cladding

e ¥’ Rainscreen strapping
e 4’ Mineral wool insulation
e Airtight WRB

For the roof assembly it was determined that a 2x6 rafter was a very common way to build
roofs. The existing foundation was considered to be a cast in place concrete foundation
wall with a 1” airspace, then a 2x4 stud framed wall with R-12 fibreglass batt insulation and
a polyethylene VB.

The window installed in the mock-up is the same as the Tier 1 2x6 Assembly.

Materials
Materials used for mock-up wall construction are as follows:

e Rainscreen Strapping
o 1x4 SPF lumber
o Strapping/Insulation Attachment - Soprema 4” ACS Thermal Clips
¢ 4” Mineral wool
o 2-2"layers of Owens Corning Thermafiber Insulation
e Airtight WRB
o Membrane — Pro Clima Solitex Mento — Mechanically Fastened
o Sealing tape — Siga Wigluv in varying sizes.
o Sill Pan Flashing — Soprema Sopraseal Stick Flashpro
o Existing Structural Wall
o 3/8” Plywood structural sheathing
o 2x4 SPF lumber

e Cavity Insulation

o Owens Corning R-12 Pink Next gen Fiberglass Insulation
e Vapour Barrier

o Existing polyethylene plastic sheeting
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e Assembly Effective Thermal Performance
o RSI-4.81 or R-27.32

Construction
See Exterior Mineral Wool Tier 3 Assembly — Construction for the construction
methods.

This assembly can be closely compared to constructing the Exterior Mineral wool Tier 3
Assembly, with 2” extra mineral wool, and no structural framing. The air control layer for
this assembly was the Pro Clima Solitex Mento membrane. Maintaining a continuous air
control layer was achieved with this membrane along with the following materials and
methods:

e Taping to seal all joints and openings in the WRB.

o Installation of closed cell spray foam insulation at the wall to rafter connection,
sealing WRB to ceiling poly.

e Seal WRB to foundation with a sealant that works with the membrane and
concrete.

e Taping electrical wire penetrations.

¢ Taping WRB to window frame on the sides and the top.

e Taping WRB to mechanical penetrations

¢ Foam backer rod and caulking to connect the window frame sill to the WRB at
the sill.

In order to achieve a fire-resistant assembly, mineral wool insulation was used with a
thermally broken Z clip (See Error! Reference source not found.) to support the
insulation and rainscreen strapping.

Figure 1: Soprema ACS Thermal Clip

Assembly Advantages

¢ Wrapping the exterior of the wall assembly with insulation reduces the amount
of thermal bridging through the wood structural framing members.

e Mineral wool has fire-resistant qualities making this assembly useful for areas
with fire requirements.

e Other rigid insulation types can be used if needed such as XPS or EPS if a fire-
resistant assembly is not needed.

¢ Retrofitting an existing home saves waste and new construction costs.

o Utilizing the WRB as the air control layer allowed for less detailing, and a
reduced chance of errors at junctions when the air control layer is to the interior
of the assembly.
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Attaching the insulation with %" strapping material created a rainscreen for the
assembly, assisting with assembly drying.

WRB membrane could be utilized as trough flashing, helping to reduce thermal
bridging that would be caused by using metal through flashing.

Using Z girt clips were easy and quick to install on the wall and reduced the
chance of missing a structural member which would puncture the air control
layer.

Assembly Disadvantages

Some materials could not be found at a common hardware or building supply
store and needed to be custom ordered.

Self-tapping screws were required to attach the strapping to the clips. This led
to some difficulty fastening the strapping occasionally.

Not all cladding systems can be accommodated with this exact assembly. For
example, if stucco was to be installed, there would need to be a sheathing
layer to the exterior of the rainscreen or other accommodations made.

There may be difficulty finding trades that can or are willing to install this type
of assembly in a residential setting.

Air sealing of the attic poly VB is encouraged to be completed as part of a
whole building retrofit, which can be a very difficult and arduous task to
complete.

Cost Analysis
The cost analysis revealed that completing a retrofit with this assembly for the model home
would cost roughly 7% more compared to constructing the home with the Tier 1 2x6

Assembly.

Of the two retrofit examples, this assembly was the costlier of the two.

GBTAC found that the largest cause of additional costs was due to the use of the high
quality WRB membrane, and the mineral wool insulation.
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Appendix A:

Fire Resistant Retrofit Assembly Construction

Details
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Appendix B:

Wall Assembly Effective Thermal Resistance

Calculations




Project Name:

Project Address:

Assembly Name:

High-Performance Wall Assembly Project

Fire Resistant Retrofit Wall Assembly

Materials in Assembly RSI, (mz*K)/W R-Value
Outside Air Film 0.03 0.17
Rainscreen Framin (20mm x 0.0085 RSI/mm) RSl.= 0.17 % area of framing = 23 RSlparaliel=
Rainscreen Air Cavity (20mm) RSl.= 0.18 % area of cavity = 77 0.18 1.02
Exterior Mineral Wool (102mm) 2.81 15.96
Building Paper 0.00 0.00
OSB Sheathing (9.5mm) 0.0930 0.53
Stud @ 406mm O.C. (89mm x 0.0085 RSI/mm) RSle= 0.76 % area of framing = 23 RSlparaliel=
Batt Insulation (89mm)(R12) RSlc= 211 % area of cavity = 77 1.50 8.51
Gypsum (12.7mm) 0.8 0.08 0.45
Interior Air Film 57.6 0.12 0.68
Calculated RSlg= 4.81 27.32
9.36 Prescriptive RSI Required = 3.08 17.49
W/HRV 2.97 16.86

Parallel Path Flow Calculations

89mm stud with 89 mm Batt Insulation (R12)

RSIParaIIeI=

100 - 1.50 (M2*K)/W

77
0.76 2.11
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Appendix C:

Cost Analysis Model Home
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Appendix D:

Wall Assembly Affordability and
Constructability Analysis




Cost per sq/ft of Wall Affordability Analysis

Assembly Cost/sqft of Wall

Assembly built with materials commonly used in current
residential construction. These include;

* Tyvek WRB.

* 6 mil poly vapour barrier.

Tier 1 2x6 Baseline Cost

Incorporates high-performance building materials at an
additional cost. These include;

* Siga Majvest WRB (Roughly twice as much per sq/ft
coverage of Tyvek).

« Siga Majrex vapour barrier (roughly 9x as much per
Exterior Mineral Wool Tier 3 153% higher than baseline sq/ft coverage of 6 mil poly).
+ Siga WRB and VB tapes for air sealing.

Other Additional Costs:
* Exterior mineral wool insulation.
* Rainscreen material.

Incorporates a combination of more commonly used
construction materials and high-performance building
materials at an additional cost. These include;

* Typar WRB (similar in price to Tyvek).

* Siga Majrex vapour barrier (roughly 9x as much per
Double Stud Net Zero 64% higher than baseline sq/ft coverage of 6 mil poly).
« Siga VB tapes for air sealing.

Other Additional Costs:
* Framing of 2 walls.
« Additional insulation to fill wall cavity.

Incorpotates high-performance building materials at an
additional cost. These include;

» Soprema Sopraseal Stick WRB (Roughly 11x as much
per sq/ft coverage of Tyvek).

*Soprema sill flashing.
Exterior Foam Net Zero 465% higher than baseline
Other Additional Costs:

+ Exterior XPS insulation.

* Rainscreen material.

« Fasteners for screwing through a large amount of
insulation.

Incorporates high-performance building materials at an
additional cost. These include;

* ProClima Mento WRB (Roughly 3x as much per sq/ft
coverage of Tyvek.
Fire Resistant Retrofit 206% higher than baseline * ProClima tapes for air sealing.
Other Additional Costs:

* Exterior mineral wool insulation.

* Rainscreen material.

» Thermal Clips.

Incorporates common building materials similar to the
baseline home;
» Typar WRB (similar cost as Tyvek).

Additional Costs:
Larsen Truss Retrofit 165% higher than baseline » Framing material for the Larsen Truss.

* Rainscreen material.

+ WRB tape for air sealing.

* Insulation for Larsen Truss cavity.

» Soprema liquid applied membrane for window bucks
and air sealing.

* No monetary value has been noted as there are many variables that could impact the comparability of these costs.

* This chart is a direct comparison of the cost of the material to construct ONLY the wall assembly of the model home.

* This chart only compares the materials selected for each physical mock-up. It cannot be considered a 1 to 1 comparison as different
materials selected have different costs, possibly resulting in inflated prices for certain assemblies.




Assembly

Constructability Analysis

Constructability

Tier 1 2x6

Material Availability Difficulties/Issues

« All material used was available at common
hardware/construction material supply stores.
« Material was all readily available as this is a
commonly built assembly across Alberta.

« Accoustical sealant can be messy and
inconsistent.

Rating (1-5)

1

Baseline
Easiest to construct.

Exterior Mineral Wool Tier 3

« Framing and cavity insulation materials were
readily available at common hardware/material
supply stores.

« SIGA WRB, VB and tapes was not readily
available and needed to be ordered in. This required
a small lead time.

« Exterior mineral wool insulation was not readily
available and needed to be ordered. This required a
significant lead time.

« Rainscreen framing material and fasteners were
readily available at common stores.

« Custom made flashing was required. GBTAC made
these on site with the use of a Break. If GBTAC did
not have this tool, this material would need to be
custom ordered.

» WRB was the air control layer, so ensuring
continuous membrane behind flashings and
penetrations increased the difficulty of installing
the WRB.

« Ensuring the screws that hold on the rainscreen:
strapping properly embed in a structural member
of the wall.

« Ensuring proper flashing installation and
detailing around the window.

» Custom exterior window trim detail was
required.

« Order of operations for the framer. WRB
membrane was required to transfer into the
interior at the roof so as to transfer the air control
layer to the underside of the roof ceiling.

2.5

« Relatively simple to
construct.

« Exterior insulation is
the major change from
the baseline that makes
it more difficult

Double Stud Net Zero

« All materials used in this assembly were readily
available at common hardware/material supply
stores aside from the VB.

« VB and tapes was not readily available and needed
to be ordered in. This required a small lead time.

« Double walls could be heavy and difficult to
move around.

» Custom window jambs are required to be made
to cover the large window rough opening to the
interior of the window.

« Order of operation for the framer. VB needs to
be wrapped under the plates of the walls before
the walls are installed.

* Proper installation of the 3 layers of insulation
in the cavity to ensure there is no settlement.

2

« Simple Construction .
* Not to dissimilar to the
baseline with adding a
second wall and extra
insulation increasing the
difficulty.

Exterior Foam Net Zero

« Framing material readily available at common
hardware/material supply stores.

« WRB was not readily available and needed to be
ordered in. This required a small lead time.

« XPS and fasteners were readily available at some
material supply stores, but had the possibility to
need to be ordered in with a small lead time.

« Custom flashing needed to be made. This was
made onsite with a break, otherwise this would have
been needed to be ordered from a supplier.

» WRB was the air control layer, so ensuring
continuous membrane behind flashings and
penetrations increased the difficulty of installing
the WRB.

« Ensuring the screws that hold on the rainscreen:
strapping properly embed in a structural member
of the wall.

« Ensuring proper flashing installation and
detailing around the window.

« Custom exterior window trim detail was
required.

« Installing through flashing in the correct spot at
the wall proved difficult.

« Peel and stick membrane required at least 2
workers to install as it was difficult to remove the
backing without adhering the membrane to itself.

5

« Most difficult to
construct.

« Long screws and the
amount of exterior
insulation made this
assembly difficult to
construct.

Fire Resistant Retrofit

« ProClima WRB and tapes wer not readily available
and needed to be ordered in. This required a small
lead time.

« Exterior mineral wool insulation was not readily
available and needed to be ordered. This required a
significant lead time.

« Rainscreen framing material and fasteners were
readily available at common stores.

« Custom made flashing was required. GBTAC made
these on site with the use of a Break. If GBTAC did
not have this tool, this material would need to be
custom ordered.

« Soprema thermal clips had to be ordered in with
minimal lead time.

« Attaching the rainscreen strapping to the metal
thermal clips proved quite difficult at times.

3

« Somewhat difficult to
construct.

« If good screws are
used that screw into the
metal thermal clips well,
the construction would
be slightly easier.

Larsen Truss Retrofit

« All framing material and the WRB material was
readily available at common hardware/material
supply stores.

« Dense pack cellulose needed to be installed by a
professional installer. Lead time for booking the
installer was required.

« Liquid applied membrane for window bucks was
required to be ordered in with a small lead time.

« Installing the liquid applied membrane could
not be done at a lower temperature.

2.5

« Relatively simple to

construct.

« Amount of labour and
correct installation of the
Larsen Truss raises the
difficulty.

 Constructability values are based on the previous experience of the GTAC Staff and conversations with industry
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Fire Resistant Retrofit Assembly
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