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The REMOTE Wall System described in this manual is the culminati on of many years and creati ve force 
of home builders, researchers and homeowners throughout the North. Over the past 10 years we have  
researched and collaborated with partners on various projects to study the REMOTE wall system, and 
and refi ne the constructi on techniques that work best in the Circumpolar North’s varied, and oft en 
harsh, climates. 

This manual is not the end of the subject, but the beginning of what we hope will be a vigorous and pro-
ducti ve conversati on about one of the most important subjects aff ecti ng the quality of life in our world 
today—safe, energy-effi  cient shelter. 

We encourage you to use this manual as a guide, and to bring to it your own experiences, skills and 
knowledge.  Above all, we hope you will join us in the conversati on about how to improve on it.

Jack Hébert, President/CEO, CCHRC and owner of Hébert Homes/Taiga Woodcraft 



PLEASE NOTE:

As with all complicated projects, there are many elements to consider and many available products. 
We strongly urge you to research products, codes and climati c eff ects prior to building. 

This publicati on provides only general guidelines for the REMOTE Wall System.

And as with any building project, check your local, county, state and nati onal building and safety codes before 
beginning constructi on. If you are building in an area with local codes, they may have amendments that will take 
precedence over nati onal code.  In Alaska, the Alaska Housing Finance Corporati on Building Energy Effi  ciency Stan-
dard (BEES) has been amended and must be complied with in order to qualify for the state-sponsored Home Energy 
Rati ng Program and its associated incenti ves.  This includes higher minimum insulati on requirements and changes in 
venti lati on standards over nati onal code.   These amendments can be found at: htt p://www.ahfc.state.ak.us/iceim-
ages/reference/bees_amendments.pdf.

This document is a work in progress and we will publish updates as needed. If you wish to be noti fi ed of new 
editi ons, please forward your email address or other contact informati on to: info@cchrc.org. We will conti nue to 
publish this manual on our website, where it can be downloaded for free.

Thank you to our reviewers

Thorsten Chlupp
Terry Duszynski

Marquam George
Chuck Renfro
Steve Wisdom
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Conventi onal wall constructi on methods may be less expensive initi ally, but in the long term can result in higher 
heati ng costs and lead to moisture management problems. Cold climate constructi on techniques must address four 
issues successfully: moisture control, air ti ghtness, air quality, and adequate insulati on. 

The Moisture issue.
Controlling the moisture generated in the interior living environment and preventi ng it from escaping into a home 
building shell is one of the biggest challenges of home building in cold climates. The physics governing temperature, 
pressure, and humidity imbalances contribute to a phenomenon referred to as “vapor drive.” Moist indoor air will 
migrate through any defi ciencies in a building wall assembly in order to reach equilibrium with the outside environ-
ment. In conditi ons where high indoor humidity levels coincide with signifi cant indoor-outdoor pressure and tem-
perature diff erences, traditi onal vapor retarder systems can fail due to imperfect sealing. Any penetrati ons—such 
as those caused by electrical outlets, fasteners or vents—create vulnerabiliti es if they are not detailed meti culously.  
As a result, any moisture that migrates through an imperfect interior vapor retarder can condense and become 
trapped in the wall. If these conditi ons persist, mold and rot can grow inside the building envelope. Mold growth 
can cause major structural and health problems.

The Insulation issue.
Exterior walls comprise the largest surface area of the building shell in a typical home.  As a consequence of this, 
an under-performing wall system is oft en responsible for a majority of space heati ng costs. High fuel prices have 
shown that standard 2x6 wood constructi on methods can be costly to sustain. The walls lack suffi  cient insulati on 
and suff er heat loss through thermal bridging in the wood framing components, further reducing the insulati ng 
value. Depending on layout and constructi on methods, a standard wood-framed wall contains between 11% and 
20% wood. Wood has an R-value of about 1.25 per inch, reducing the overall R-value in a wall despite the additi on 
of fi berglass batti  ng. In additi on, the fi berglass insulati on must be installed with extreme care. Just 3% of insulati on 
voids in an R-21 wall will drop the overall insulati on value to R-17 or less. If insulati on becomes wet due to moisture 
infi ltrati on, or if air leakage is factored in, then the R-value of the wall assembly can drop dramati cally. The bott om 
line: a bett er approach to wall systems is required to overcome the many challenges in cold climate constructi on.

One Solution.
The REMOTE Wall System (Residenti al Exterior Membrane Outside insulati on TEchnique) provides a superior al-
ternati ve that integrates standard frame constructi on with high insulati on values and moisture control (Figure 1). 
This system has been tested extensively in central Alaska by the Cold Climate Housing Research Center (CCHRC) in 
Fairbanks, and southern Alaska as a partnership between CCHRC and the University of Alaska Southeast Construc-
ti on Technology Program in Juneau.  

How REMOTE works.
Instead of relying on interior vapor retarders placed behind drywall, the REMOTE Wall System locates an air and/or 
vapor retarder (“exterior membrane”) on the exterior of the house, over the sheathing. The bulk of the wall insula-
ti on is provided by rigid foam boards, which are att ached to the outside of the structure. The goal of this approach 
is to move the dew point from the stud bays to the exterior side of the sheathing, thus preventi ng framing members 
from cooling to the point that condensati on can occur.  

Advantages.
The REMOTE system has several advantages. It creates a super-insulated wall that eff ecti vely eliminates thermal 
bridging and air movement.  Wall caviti es can dry to the inside if any wetti  ng events occur or if the framing lumber 
is not dry before use. Exterior walls, which are a traditi onal freezing danger zone, are now available to run plumbing 
and mechanical systems safely. Less expensive 2x4 constructi on is a viable opti on because the stud bays no longer 
need to hold large amounts of insulati on. The system protects structural members and is durable.

REMOTE Wall System Overview
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    transition over wall

 Vapor and moisture 
 retarder

R-11, R-13 batt insulation, or  
high density sprayed-in foam
against rim optional

Figure 1. WALL CROSS SECTION
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Overview
The REMOTE system employs standard framing methods with a few notable excepti ons.    

Framing and Furring layout.
Because the exterior furring must support siding, verti cal furring should line up directly on the studs. Conse-
quently, if the siding allows for a maximum of 16 inch on-center att achments, the structure should be framed 
accordingly. The layout for windows and doors near inside corners will be aff ected by the extra thickness of the 
exterior foam boards.  One popular opti on is to use 2x6 framing with studs placed two feet on center. This ap-
proach yields a deeper stud cavity to run mechanical systems, parti cularly heat recovery venti lator (HRV) ducts, 
and meets code for spacing in two-story structures where the walls are supporti ng a fl oor, roof, and ceiling. Two 
feet on center is also the maximum stud spacing for 0.5 inch sheetrock as specifi ed by 2006 Internati onal Residen-
ti al Code R602.3(5). It is considered good practi ce to line up (“stack”) all studs between fl oors, along with the joists 
and trusses. This approach can save on lumber, lines up the load paths in the framing, and keeps the stud and joist 
bays in line with each other between the fl oors to more effi  ciently run ducti ng. 

Exterior foam board and Truss Intersections.
Choosing which type of truss to use should be made early on.  Wall insulati on and atti  c insulati on must meet at the 
same height in order to maintain a conti nuous thermal barrier.  This can be accomplished by either extending the 
atti  c insulati on out over the top of the wall to line up fl ush with the wall insulati on (Figure 2), or extending the wall  
insulati on up into the truss bays high enough to be level with the top of the atti  c insulati on (Figure 3).  Plan your 
interior and exterior insulati on strategy around your truss choice (Figures 2 and 3). For high energy performance, 
it is criti cal to have conti nuous coverage where the outside walls transiti on to the truss bays.

Truss choice and insulati on strategy also depend on your blocking choice.  Building codes typically require block-
ing, which is placed between the trusses and securely nailed directly over the double top plate in order to meet 
shear requirements.  This means that any insulati on in the atti  c is forced to end at the blocking, leaving the area 
directly outside the blocking exposed.  There are several opti ons here that can be presented to an inspector:

Solid blocking can be installed between the trusses and fastened directly into the double top plate, as is • 
traditi onal. This will require the exterior wall foam boards to be cut and fi tt ed between the truss tails to 
the height of the ceiling insulati on.   

If the code allows, diagonal bracing can be substi tuted for solid blocking directly over the walls.  A card-• 
board baffl  e can then be added to the exterior side of the blocking in plane with the outside of the wall 
foam board.  This way cellulose insulati on can be blown between the braces from inside the atti  c, all the 
way out  fl ush to the exterior of the wall (Figure 2).

The third approach is to have a truss with a taller heel manufactured where only the top chord (typically a • 
2x6) extends over the wall.  In essence this is a deeper variati on of an energy heel truss, which allows the 
wall sheathing to extend unimpeded all the way up unti l it contacts the top chord (Images 1 and 2).   The 
advantage here is that the exterior insulati on can be run up to the desired height without having to cut 
and fi t around the bott om chords of the trusses.  Blocking will sti ll be required between the trusses, but 
can be fastened through the sheathing in additi on to the truss sides with this method.  If a horizontal soffi  t 
is desired a nailer will have to be added once the furring is in place.  This method is proving to be fast and 
cost eff ecti ve and allows the truss heel to be designed to accommodate greater levels of atti  c insulati on.

To adjust for the added thickness of the wall insulati on, truss tails should be ordered longer than usual, • 
i.e., a wall with a two foot truss tail and six inches of exterior foam board will have a visible overhang of 
slightly less than 18 inches. If a two foot fi nished overhang is desired, then the tail should be ordered at 
least two feet, six inches.

FramingFraming
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Vented soffit

 18 inch energy heel truss sized
 for desired amount of insulation

Roof sheathing

Drip edge

Gutter

Airspace with width 
as specified by code

 Gypsum wall board
 Structural sheathing

Fascia

 Exterior membrane

 2-2X4 top plates

 18 inch blown-in
 cellulose,
  insulation or as specified

20 inch fiberglass

 Gypsum wall board

Exterior siding
of your choice

       4-6 inch rigid foam board
   (2 or 3 inch layers)

Baffle

 R-11 or R-13 batt insulation optional

Blocking between 
trusses as specified 

Sealant

Self-adhering membrane 
    transition over wall

Blocking/soffit support

 Vapor and moisture 
 retarder

Vented soffit

 Energy heel trussRoof sheathing

Drip edge

Gutter

Airspace width as 
specified by local code

 Gypsum wall board
 Structural sheathing

Fascia

 Exterior membrane

 2-2X4 top plates

 18 inch blown-in
 cellulose,
  insulation or as specified

20 inch fiberglass

 Gypsum wall board

Exterior siding
of your choice

        4-6 inch rigid foam board
   (2 or 3 inch layers)

Baffle

 R-11 or R-13 batt insulation optional

Raised heel as specified 

Sealant

Self-adhering membrane 
    transition over wall

 Vapor and moisture 
 retarder

FramingFraming

Figure 2. BRACING WITH ROOF INSULATION OVER WALL INSULATION

Figure 3. BRACING WITH ROOF INSULATION ABUTTING TOP CHORD, DEEPER ENERGY HEEL TRUSS
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Image 1.   Exterior View: 18-inch-deep energy heel truss allows for R-60 roof insulaton and easy conti nuati on of 
                  wall foam to the top of the atti  c insulati on

Image 2.   Interior View: 18-inch-deep energy heel truss allows for R-60 roof insulaton and easy conti nuati on of
                  wall foam to the top of the atti  c insulati on
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Wall Framing
Summary and Installation Tips

Standard ICC and other building codes apply to this wall technique. • 
Check before you build! 

Either 2x4 or 2x6 framing works with this system.• 

Layout for windows and doors may be aff ected by the extra thickness • 
of the exterior insulati on, so plan ahead.

Exterior walls are available to safely run most mechanical and plumb-• 
ing systems.

Determine what approach will be used to provide truss blocking • 
before ordering trusses.  This may require reviewing building codes 
or consulti ng an engineer.

Select your truss opti on early in the project so that the purchase of • 
other materials can be planned around the truss system. 

Ensuring conti nuous coverage of insulati on between and around • 
trusses is criti cal to energy savings.

Factor in the amount of visible overhang that will be lost by the • 
thickness of the exterior foam and order longer truss tails if desired.

Roof Trusses
Summary and Installation Tips
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Decks and other exterior structures.
Att achment points for decks and other structures that are fastened to exterior walls usually consist of blocks built 
up to the fi nished thickness of the foam board rather than conti nuous ledger boards (Figure 4).  This method mini-
mizes the solid wood surface area that can conduct cold to the inside.  As in all cases requiring structural loads, 
an engineer may be required to size the blocking and specify what method and type of att achment must be used.  
It can greatly simplify the process if att achment points for future load-bearing exterior structures are already de-
termined in the wall framing stage.  Any structural blocking between the studs can be easily installed before walls 
are sheathed and raised.  All metal fasteners that penetrate through the enti re wall, from outside to inside, and 
that are exposed to air in the inside conditi oned space, need to be covered with spray foam or a similar material 
to avoid condensati on or icing problems inside the walls (Images 3 through 7).

Treated
block

Floor joist

Foundation stemwall

Finish siding

Membrane or metal flashing

   Felt gasket on flashing at bolt

Treated mudsill with sill sealer

2 x rim joist w/extra backing if required, 

Open decking

Ledger board

Deck joist

      Galvanized through bolts
in predrilled treated block

1 x Furring strip TYP

Exterior membrane 

Metal flashing

Vinyl or metal foundation 
flashing extending below grade

Cast-in-place anchor bolt

DECK LEDGER BOARD BOLTED
  THROUGH TREATED BLOCKS AND RIM JOISTS,

ACCORDING TO ENGINEER SPECIFICATIONS.

or other structural support

Treated deck block top sloped if desired 

(optional)

Exposed fasteners
must be covered 
with foam to 
prevent condensation

       4-6 inch rigid foam board
   (2 or 3 inch layers)

4-6 inch rigid foam board
   (2 or 3 inch layers)

FramingFraming

Figure 4. MOUNTING DECKS AND OTHER EXTERIOR STRUCTURES
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Image 3.   Deck blocking over 6-mil polyethylene Image 4.   Insulati ng deck fastener penetrati ons on
    interior to prevent condensati on

Image 5.   Installed foam between canti levered joists
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FramingFraming
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Image 6.   Deck blocking and ledger board

Image 7.    Deck framing
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For the best thermal performance, deck att achment points should be • 
blocks, not conti nuous ledger boards.

Consult with an engineer for block and load-bearing calculati ons.• 

Structural blocking between the studs, as needed to support decks • 
and roofs, can oft en be more easily installed before the walls are 
sheathed and raised. 

Any fasteners that extend from the exterior through the wall, and • 
that are exposed inside the stud bays, should be covered with foam 
insulati on to avoid condensati on or icing problems inside the wall 
(Image 33).

Decks
Summary and Installation Tips
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Overview
A REMOTE wall is much thicker than a conventi onal wall due to the multi ple layers of exterior foam board. This 
results in very deep window and door wells. Two ways to deal with these deeper wells depend upon the given cli-
mate and desired outcome: mount the window fl ush to the exterior foam board, or inset the window and mount 
it on the sheathing behind the foam board. Both methods assume fl ange-mounted windows will be used as they 
are more prevalent and tend to be easier to install and fl ash.  Windows without fl anges are certainly viable, but 
detailing methods will be diff erent.  In most installati ons, the inclusion of a foam backer rod, caulked in place as 
necessary, yields the best results when initi ally sealing between the framing and the jamb. Spray foam can be used 
to fi ll the remaining gap. The backer rod provides the compressive element and the memory to provide a bett er 
long term seal. Spray foam alone might not seal adequately, especially if the exterior membrane has been wrapped 
and stapled into the window well.

Exterior-mounted windows. 
In a drier climate, such as Fairbanks, Alaska, the door and window bucks can be sized to extend the enti re depth 
of the wall, thus breaking the drainage plane of the sheathing and the exterior membrane (Figure 5). Proper sizing 
requires measuring the thickness of the framed wall, sheathing, foam board, and furring. When sizing the jamb ex-
tensions that comprise the opening, take the foam board measurement from the actual material to be used—foam 
board sheets can vary slightly in thickness in diff erent manufacturing runs. One approach is to frame the opening 
traditi onally, but oversize it by 1.5 inches on all sides that will have a jamb extension (Image 8), four sides on a win-
dow and three sides on a doorway. Aft er the wall is sheathed and the openings are cut out, the extended window 
and door bucks can be installed and nailed in place. If the wall is thicker than a 2x12, such as a 2x6 framed wall with 
six inches of exterior foam board, then the 2x12 extensions are installed to be fl ush to the fi nished exterior face to 
provide secure window/door att achment and sealing. The window bucks can be brought to full depth on the inte-
rior side framing with furring strips nailed to the inner edges of the buck. The 1x4 furring is fastened through the 
foam board in a frame around the buck—not on—to provide for the att achment of siding and trim. There are more 
creati ve framing variati ons that can incorporate the jamb extensions into the trimmers to save on the extra layer of 
framing lumber. The criti cal issue is that any load-bearing headers must have the required amount of bearing down 
to the fl oor or the bott om plate, and ulti mately the foundati on.  

For an exterior-mounted window, the outer faces of the buck framing that extend past the sheathing are wrapped 
with a self-adhering fl ashing that laps back over the wall’s exterior membrane (Images 9 through 11).  Off -the-shelf 
products such as DuPont Tyvek® StraightFlash™ are one opti on. If desired, a sloped sill, i.e., a piece of beveled cedar 
siding, can be added on top of the box and wrapped as part of the process.  This helps direct water that runs down 
the wall toward the front of the window and away from the vulnerable joint where the buck exits the wall. The 
adhesive fl ashing that wraps the buck is trimmed fl ush inside the window opening to completely seal all exposed 
wood. This fl ashing gives the fl anges of the window a direct sealing surface to the self-adhering waterproofi ng 
membrane. An alternate method is to fl ash the window box bott om, fi rst creati ng a waterproof interior sill for about 
the fi rst four inches or so, then install the window, and fi nally wrap the fl anges with the adhesive membrane.

Exterior-mounted window Pros and Cons.
The advantage to the exterior-mounted window is speed.  There is just the inside sill to contend with, as the outside 
of the window only requires casing and fl ashing as fi nish details. This method results in signifi cant labor savings. 
One disadvantage of this method is that the window is no longer on the same drainage plane as the wall sheathing. 
The joint where the jamb passes through the sheathing presents a weak spot for water infi ltrati on. Another issue 
is that the window may stay cooler and be more prone to condensati on and frosti ng on the inside because it is po-
siti oned on the outside of the wall. This conclusion is based on anecdotal evidence in 2x6 walls using six inches of 
foam board during negati ve forty degree cold spells in Fairbanks, Alaska. Warmer climates and shallower window 
wells would likely avoid this problem. Weigh both the regional climate and the level of importance placed on good 
weather sealing when choosing the exterior-mounted window method.

Windows and Doors
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Foam backer rod 

Beveled siding added to slope top (optional)

Foam backer rod

Air gap filled with expanding foam sealant 

No caulking at bottom of flange 
for water run-off (if desired)

Wall framing with optional batting insulation

Triple pane window

Flexible adhesive flashing 

2x framing jamb extension

2x framing sill extension 

Window exterior trim

Window nail flange

Window nail flange (caulked)

Air gap filled with expanding foam sealant

Sloped sill or beveled siding (optional)

Window sill

Exterior membrane

Approved sill flashing (if applicable)

Exterior siding

Window exterior trim

1x furring strips in line with studs, attached with screws to framing

Exterior membrane

Structural sheathing

Interior jamb extensions

        4-6 inch rigid foam board
   (2 or 3 inch layers)

Windows  and  Doors

Figure 5. EXTERIOR-MOUNTED WINDOW
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Image 8.   Tyvek® DrainWrap™ is showing promise as an exterior membrane opti on, (as pictured here and the following
    pages on the CCHRC facility).   It has met with code approval in areas of southeast Alaska, and its performance
    during sustained periods of extreme cold conti nues to be tested in Fairbanks.

Image 9.   Window buck sill detail with Tyvek® FlexWrap™

Windows  and  Doors



Windows  and  Doors
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Image 10.   Exterior window buck sill corner detail. Tyvek® FlexWrap™ (or similar product) must be stapled arround edges

Image 11.   Shingle-style fl ashing on exterior window buck



Best in a dry climate with infrequent wind-driven rain.• 

A foam backer rod, caulked, will ensure a bett er, more durable seal in • 
the space left  around the window on the inside; spray foam can then 
be used to fi ll the remaining gaps.

Have your door and window bucks sized to fi t the enti re depth of the • 
wall; include the thickness of the framed wall, sheathing, foam, and 
furring.

For accurate sizing of window and door bucks, measure the actual • 
foam to be used on the project, as someti mes foam sizes vary slightly 
from their stated thicknesses.

If the window buck material is not as deep as the wall, additi onal • 
thickness can be achieved with furring strips, applied on the interior 
side of the window buck.

Load-bearing headers must have the required amount of bearing on • 
the trimmers in order to properly transfer any overhead loads.

Multi ple methods of fl ashing around the windows will work with this • 
installati on.  

Adhesive fl ashing is preferable to completely seal all wood on the • 
buck.

Exterior-mounted Windows
Summary and Installation Tips
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Inset windows.
In a wet climate, especially where wind-driven rain can drive bulk moisture behind the siding, a conti nuous drain-
age plain is a bett er opti on (Figure 6).  One advantage of a conti nuous drainage plane is that the door and window 
openings can be framed and sheathed traditi onally. The windows are att ached and fl ashed directly over the sheath-
ing or exterior membrane using standard fl ashing techniques (Image 13).

Once the wall is framed, the fi rst step is to install the exterior membrane and requisite sill fl ashings. The fl ashings 
typically consist of self-adhering waterproofi ng membranes and an opti onal sill pan. If the sill and/or sill fl ashing 
are installed before the exterior membrane, the bott om edge should remain unatt ached to the face of the sheath-
ing so that when the wall’s exterior membrane is installed around the window it can slide under the fl ashing to 
ensure proper drainage. The windows are att ached by nailing and caulking the fl anges along the top and sides to 
the sheathing or the chosen exterior membrane, depending on the order of events and according to the manufac-
turer’s specifi cati ons. In wet climates it may be desirable to omit caulking the bott om fl ange and slope the sill fram-
ing so that any potenti al water that works its way past the window or the seals can drain back out. This method is 
by no means the only way to fl ash a window. The most important thing to be aware of is that water traveling down 
the wall should always run over the fl ashing joints, not under, using shingle-style installati on methods.

Once the window is installed and the building exterior is completely weatherproofed, a pre-assembled four-sided 
jamb extension, sized to the fi nished thickness of the wall, can be fastened in place (Images 12 and 14). Since this 
window box sits on top of the window fl anges and fl ashings (unlike the earlier method discussed that uses full-
depth window bucks), it maintains the drainage plane of the wall. Ideally, the fasteners used to att ach the jamb 
over the window will penetrate through the underlying self-adhering waterproofi ng fl ashing membrane. Any water 
that fi nds its way behind the jamb or the foam board will hit the drainage plane and be directed downwards via 
the exterior membrane. This installati on method is more tolerant of wet environments. Ideally, the jamb extension 
will have a beveled bott om sill to direct water away from the window. A piece of beveled siding will also be nailed 
on top of the box and completely fl ashed with an adhesive membrane, i.e., Tyvek® FlexWrap™, to keep water from 
running down the wall and behind the extension.  As an alternati ve to the beveled siding, the top of the window 
box itself can also be sloped slightly to the front (around 2-5 degrees) to insure water is directed outwards.  The 
jamb extension itself can be built out of fi nish-grade materials such as cedar, syntheti cs such as AZEK® trim, or 
wrapped with a pre-bent metal trim to suit the siding (Image 15).   Additi onally, for those interested in syntheti c 
stucco, this type of fi nish requires no jamb extension (Images 16, 17, and 18).

Windows  and  Doors
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Image 12.   Vinyl siding around inset window with AZEK® jamb extension
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Foam backer rod

Wall framing with optional batting insulation

Triple pane window

Flexible adhesive flashing (optional) 

  3/4 inch composite jamb extension 
               (top at 2-5 degree slope)

3/4 inch composite jamb extension
        (installed before window)

Window sill trim

No caulking at bottom flange 
 for water run-off (if desired)

Window nail flange

Window nail flange (caulked)

Airgap foamed with expanding foam sealant (if applicable) 

Bevel siding added to slope sill (optional)

Interior window sill

Attachment with 2 inch by 2 inch 
      galvanized angle flashing

Exterior membrane

Sealant

Approved sill flashing (if applicable)

Exterior siding

3/4 inch composite jamb extension

Window top trim

Exterior membrane

Structural sheathing

Foam backer rod

1x furring strips in line with studs, 
attached with screws into framing

        4-6 inch rigid foam board
   (2 or 3 inch layers)

Figure 6. INSET WINDOW
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Image 13.   Inset window with AZEK® jamb extension, 
      att ached to the sheathing using 2 inch x 2 inch
      light gauge galvanized fl ashing 

Image 14.   Inset window with AZEK® and fi rst layer of foam

Image 16.   Inset window with stucco exterior Image 15.   Inset window with steel jamb extension
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Windows  and  Doors
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Image 17.   Stucco preparati on: Inset window fl ashing

Image 18.   Stucco preparati on: fi berglass mesh for corner support is stapled to the framing and wrapped arround the foam
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Best in a climate where moisture and wind-driven rain are frequently • 
present.

Allows traditi onal window and door framing.• 

Pre-assemble your jamb extensions with beveled bott om  and top • 
sills as desired, to save ti me.

Less prone to icing in very cold climates because the window is in the • 
middle of the insulated wall where the glass stays warmer.

Inset Windows
Summary and Installation Tips
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Overview
Self-adhering waterproofi ng membranes, i.e., Grace Bituthene®, were used in early REMOTE constructi on due to 
their impermeability and ability to seal around fastener penetrati ons (Image 19). Covering an enti re house with 
these materials is extremely eff ecti ve but typically more expensive.  As an alternati ve, 6-mil polyethylene sheeti ng 
has been used with good results and meets Fairbanks building codes which require the use of a vapor retarder with 
a permeability (perm) rati ng of .06 or less. It is worth noti ng that 6 mil poly is more suscepti ble to physical dam-
age during installati on, and breaks down aft er extended exposure to sunlight.  Another product that is showing 
promise as an exterior membrane and is parti cularly well suited to wet climates is Tyvek® DrainWrap™, a vapor-
permeable air barrier. Exterior membrane placement is key to maintaining a well-sealed, dry home (Figure 7).  As 
codes for exterior membranes may vary by locati on it is important to check to see which type can be used in a 
specifi c region.  
   

Exterior Membrane.
Tyvek® DrainWrap™ diff ers from 6-mil poly and Grace Bituthene® because it is considered vapor permeable with  
a perm rati ng of 50.  In locati ons where Tyvek® DrainWrap™ is code-acceptable, other components in the wall 
system are taken into account when calculati ng overall vapor permeability.  For example, rigid foam boards range 
from less than one to fi ve perms, depending on type and density.   Half-inch plywood and seven-sixteenths-inch 
oriented strand board (OSB) are the exterior sheathings used in the vast majority of residenti al constructi on.  Due 
in part to the exterior glues used in their manufacture, both products also have very low perm rati ngs, typically 
less than one. When rigid foam board, and the exterior sheathing are combined in REMOTE constructi on, the wall 
system as a whole provides a very eff ecti ve barrier, and air movement from inside to outside is negligible. This 
point is important. Air movement is the primary vehicle by which moisture travels through walls. The combinati on 
of conti nuous overlapping layers of exterior insulati on also does an excellent job of stopping thermal conducti on 
to the framing members. By successfully addressing the air leakage and conducti on issues, the physical conditi ons 
necessary for water vapor to travel through the building envelope are greatly reduced. In additi on, as is typical for 
all REMOTE walls, should any wetti  ng events occur in the framing, they will readily dry to the inside of the house.

Tyvek® DrainWrap™ as the exterior membrane is popular in Southeast Alaska and meets building codes in some 
Alaskan citi es (Image 21).  Where wind-driven rain and bulk water infi ltrati on are a primary concern, Tyvek® Drain-
Wrap™ is a good choice because facilitates draining and the structural components of the house are protected; a 
self-adhering waterproofi ng membrane will also protect well in this climate. Tyvek® DrainWrap™ is sti ll undergoing 
testi ng by CCHRC researchers in Fairbanks as it is a region that experiences extended periods of severe cold in win-
ter.  The product has performed without issue in the three winters since the facility was completed.  It is important 
to note that in all tests to-date adequate indoor humidity control was present through the use of HRV systems.  
 
As menti oned in the framing overview, window and door jambs are fl ashed and sealed with a self-adhering water-
proofi ng membrane to resist the weather at criti cal joints.  Tyvek® FlexWrap™ in parti cular, does a good job of pro-
viding a conti nuous sill fl ashing that can be molded to wrap up the window sides.  As an extra precauti on, the wrap 
should be stapled around the edges to help it maintain its shape over the long term, rather than relying strictly on 
its inherent adhesive properti es alone.

The  Code.  
The IRC (Internati onal Residenti al Code) requires a vapor retarder with a perm rati ng of less than one perm.  Local 
codes may be more stringent, as is the case with the Fairbanks City Building Department which has amended the 
IRC to require a vapor retarder with a perm rati ng of .06, the equivalent of 6-mil poly.  Ulti mately, the choice of 
exterior membrane material rests in the hands of the enti ty that will be doing the inspecti ons and code enforce-
ment.  

Exterior  Membrane
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Exterior Membrane

 Structural sheathing

 Exterior membrane

 2-2X4 top plates

 Gypsum wall board

        4-6 inch rigid foam board
   (2 or 3 inch layers)

 Vapor and moisture 
 retarder

Structural sheathing

Exterior membrane

Sealant

 ICF foundation wall

40-60 mil
self-adhering membrane
(Bituthene or equivalent)

Footing

Polyethylene vapor
and gas barrier

Sealant
(Continuous bead to
seal vapor barriers)

Self-adhering membrane 
    transition over wall

       4-6 inch rigid foam board
   (2 or 3 inch layers)

Figure 7. EXTERIOR MEMBRANE INSTALLED ON FOUNDATION, WALL AND CEILING

22



Exterior Membrane

Image 19.   Grace Bituthene® exterior membrane, one of several vapor retarder opti ons

Image 20.   6-mil polyethelyne exterior vapor retarder, note installati on of foam board against wall before installati on of 
                     garage gable truss
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Image 21.  An exterior air barrier is opti onal and subject to codes

Image 22.   Adhesive strip detail

Exterior Membrane

Image 23.  Strip lapped over top plate and sealed to interior ceiling 
                    vapor retarder and exterior membrane
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Some inspectors may consider the sheathing adequate if it has a perm rati ng of less than one, by taking the over-
all type of constructi on into account, while others may hold the building code to the lett er and require a specifi c 
exterior membrane that has a compliant perm rati ng (Image 20). As a case in point, Juneau, Alaska is in a mariti me 
climate with high ambient humidity levels and cool temperatures—a typical Juneau winter will experience multi ple 
freeze-thaw cycles.  It is an extreme climate in terms of condensati on potenti al and weather-related issues as they 
aff ect residenti al constructi on.  The Juneau building code approves properly constructed REMOTE homes that use 
Tyvek® DrainWrap™ over exterior-rated sheathings. The REMOTE wall system is proving itself to be an excellent 
performer in this challenging environment.
 

Vapor Retarder Details.
Conti nuity from the interior ceiling vapor retarder (typically 6-mil poly) to the exterior wall membrane is preferred 
whenever possible. While conti nuity may not be an opti on in REMOTE retrofi ts where the roof system is already in 
place, it is strongly recommended that this detail be addressed in new constructi on. The transisti on from exterior 
membrane to interior membrane can be achieved by cutti  ng strips of self-adhering waterproofi ng membrane that 
are wide enough to cover the double top plate and extend down both sides of the wall several inches (Images 22 
and 23). On the exterior of the wall this strip laps over the exterior membrane, while on the interior, the ceiling 
vapor retarder extends down the wall and over the strip (Image 24). A bead of fl exible sealant is used to seal the 
joint between the ceiling 6-mil poly and top plate strip. Any ti me sealant is used to join vapor retarders, this joint 
must have a solid backing to ensure a long-lasti ng seal. In this case, the edge of the double top plate provides the 
compressive support to ensure a positi ve seal. Since the upper surface of the double top plate is now covered, roof 
layout will have to be done with a permanent marker or other suitable means. 

On a building where all the double top plates are conti nuous, even if they change planes, a good membrane inter-
face from interior to exterior can be achieved relati vely easily with strips of adhesive membrane. Planning for easy 
membrane transiti ons from the exterior to the interior, over the walls, is easier in the design stages. One example 
involves scissor trusses and cathedral ceilings: rather than frame the gable wall full height, consider framing the wall 
so that the double top plate is in plane with the ceiling vapor retarder. Apply the membrane strip and set a gable 
truss or a dropped gable truss to complete the wall. Avoid piecing the vapor retarder together between stud bays 
and around studs. Unique issues with vapor retarder transiti ons tend to arise when building complicated struc-
tures.

Image 24.   Transiti on of interior ceiling vapor retarder to membrane strip on double top plates

Exterior Membrane
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Check with your local building inspector before building. Permeability • 
rati ng requirements in a parti cular locati on are important to consider 
before choosing an exterior membrane.

Several types of exterior membranes have been shown to work suc-• 
cessfully with REMOTE walls. These include self-adhering waterproof-
ing membranes such as Grace Bituthene®, vapor retarder such as 
6-mil polyethelyne, or air barriers like Tyvek® DrainWrap™.

It is essenti al in new house constructi on to form a conti nuous mem-• 
brane that makes the transiti on from the interior ceiling to the 
exterior wall. This can be achieved by applying strips of adhesive 
membrane over the double top plate that lap several inches down 
either side of the wall.  As the vapor retarder is now on the exterior 
sheathing, a vapor retarder is no longer needed on the interior wall, 
and should generally be avoided to prevent a “double vapor barrier” 
which can trap moisture in the wall.

Exterior Membrane
Summary and Installation Tips
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Overview
The use of rigid foam board in the REMOTE Wall System is to supply a high R-value in a practi cal thickness so as to 
move the dew point from the stud bays to the exterior side of the sheathing. Both expanded polystyrene (EPS) and 
extruded polystyrene (XPS) lend themselves very well to the REMOTE system (Images 25 through 27).

Using  EPS  and  XPS  rigid  foam board. 
There are a few things to consider when selecti ng rigid foam board for use in a REMOTE wall:

If the wall will be coated in stucco, then the stucco manufacturer will have specifi cati ons on sheet sizes, • 
foam board types, and fastening methods.  

In wall systems that will receive furring there are more opti ons.  Both EPS and XPS can be used.• 

There are some diff erences in the two products that are worth noti ng. When standard unfaced EPS is used in 
REMOTE constructi on, it has perm rati ngs of between two and fi ve; the foam board weight ranges from one to 
two pounds per cubic foot density. EPS foam board will absorb moisture to a certain degree. Tests are indicati ng, 
however, that EPS will also “breathe” and drain moisture—rather than trapping it—which makes it well-suited for 
REMOTE constructi on. Facings applied to EPS such as the InsulFoam® R-tech® product line, can reduce the perm 
rati ng to less than one. There is some questi on about how facings might aff ect moisture shedding in mariti me 
climates and whether water can become trapped between smooth-facing surfaces. As a result, in a climate with 
consistently high ambient humidity levels and driving rain issues, an unfaced EPS may be a bett er choice (it is some-
ti mes possible to peel the facers from the R-tech foam board if necessary). In Fairbanks, Alaska, the R-Tech®-faced 
foam boards have been used with good results. XPS foam board has a perm rati ng of a litt le over one perm. This 
rati ng is inherent to the foam board and not dependent on the facing. In all cases, the individual layers of foam 
board should overlap at all seams and be staggered at the building corners to further limit any air fl ow through the 
wall. Gaps between the sheets should be fi lled with minimal-expanding foam.

Both types of foam board have performed very well in tests of the wall system conducted in Southeast Alaska. 
Although some foams contain a borate additi ve to resist insect damage, this treatment may be subject to leaching 
over ti me in wet climates, parti cularly below grade. In situati ons where insect damage poses a signifi cant threat, 
borate treatment as part of a comprehensive approach to pest management will provide the best preventati ve 
measures.

Foam board  Thicknesses.
Four or six inches are currently the typical foam board thicknesses used in REMOTE wall constructi on.   Higher 
R-values are certainly possible and may be worthwhile in climates such as the North Slope of Alaska.  Four inches 
of exterior foam board is considered the minimum for safely keeping the warm-side framing above the dew point 
and is used predominately in Alaska’s more temperate southern regions. In Interior Alaska, with more than 14,000 
Heati ng Degree Days annually, six inches is a worthwhile upgrade due to its increased insulati on performance rela-
ti ve to the local winter temperatures.  In building walls with six inches of exterior foam board, using three-inch-
thick foam board will reduce labor costs.

Insulation
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Where Wall Meets Foundation.
How far the wall foam board extends over the foundati on is discreti onary and case dependent. The main issue 
is that the wall and rim joist faces be framed and sheathed so that the desired layer of foam board can make a 
smooth transiti on down over the foundati on exterior. Avoid having a jog between the two faces where a non-stan-
dard thickness of foam board would be required to bring the walls into plane. If the foam board does not extend 
all the way down to the footi ng, but to just below grade, a non-frost suscepti ble backfi ll may be needed to prevent 
seasonal ground movement from lift ing the overhanging edge.

Warm-side Insulation Ratios.
In conjuncti on with the exterior foam board, 20% to 50% of the total wall R-value can be added to interior stud 
caviti es, typically in the form of fi berglass batti  ng. This rati o depends on the local climate and can be determined 
by a variety of methods that take into account regional heati ng degree days, mean minimum January temperature, 
or R-value calculati ons in combinati on with psychrometric charts. In Fairbanks this has ranged from conservati vely 
installing no more than 20% of the total R-value on the warm side up to a more generous one-third to two-thirds 
“rule of thumb” approach. The conservati ve end of this spectrum is based on an American Society of Heati ng, 
Refrigerati ng, and Air-Conditi oning Engineers (ASHRAE) winterti me design temperature of -51 degrees F, and a 70 
degrees F indoor temperature with 40% relati ve humidity.   Both in Fairbanks and Juneau the one-third warm side 
rule of thumb approach has been a very safe performer in both tests and homes constructed using the REMOTE 
Wall System.

Insulation Ratios by Climate.
Regions in the state with warmer temperatures, but with higher ambient outdoor humidity levels could theoreti -
cally handle higher warm-side insulati on rati os, up to 50%, but might be a lot less accepti ng when these limits are 
exceeded. In these situati ons, once damaging moisture levels are att ained in a wall cavity, tests indicate that the 
presence of fi berglass will signifi cantly retard drying.   Interior regions north of Fairbanks, Alaska, will go in the op-
posite directi on by conservati vely reducing the warm side to less than 20%, or may even be best served by omitti  ng 
warm-side insulati on enti rely. Equally important are educated occupants. Homeowners who understand how to 
operate the home and manage humidity responsibly will greatly aff ect how the wall system performs. 

Overview
In most situati ons, the wall furring provides the bulk of the structural att achment for both the foam board and 

Insulation

Image 25.   Att aching fi rst layer of foam board and transfering underlying stud patt ern to the exterior foam board



Case Study
REMOTE Wall Testing in Fairbanks.
The CCHRC facility has been testi ng local climate limits by pushing beyond the one-third “rule of thumb” warm-side 
insulati on rati o. The north wall of the offi  ce porti on of the CCHRC Research and Testi ng Facility was built with six 
inches of EPS foamboard and R-19 fi berglass batti  ng in the stud bays. Western Insulfoam® Type I unfaced EPS foam 
yields a rated R-value of 4.35/inch (at 25 degrees F).  If six inches are used, the exterior R-value rises to R-26, resulti ng 
in a total nominal wall R-value of R-45. This exterior-to-interior rati o is 58-to-42, with 42% on the warm side—more 
than double the 20% recommended by the ASHRAE standards. In three winters of testi ng, the wall secti on containing 
42% warm-side insulati on has only reached the dew point on one occasion. This event was recorded by a humidity 
sensor on the interior face of the plywood sheathing during a ten-day period where temperatures were colder than  
-40 degrees F.  This spike in humidity was not sustained beyond the cold spell, and the elevated moisture levels dis-
appeared once outside temperatures rose. There are a number of factors that help to explain why the REMOTE wall 
has successfully pushed past the dew point without issue in this specifi c climate:   

The overall wall constructi on greatly reduces airfl ow, which limits the main vehicle moisture uses to travel through 1. 
walls. The combinati on of taped interior sheetrock on one side and a virtually conti nuous layer of exterior foam-
board, exterior membrane, and plywood on the other side creates a very stable environment in the stud bays. 
Temperatures in the walls remain more stable and air movement is minimized by this uniformity. In additi on, a 
standard sheetrock wall covered with latex paint has a perm rati ng of fi ve to eight perm, which signifi cantly im-
pedes the rate at which moisture diff uses into the framing cavity from the living space.   

The climate in Fairbanks, Alaska is extremely dry in winter. To some degree, the arid climate creates a self-2. 
regulati ng scenario as temperatures drop—the colder the outside air becomes, the less humidity it can contain. 
Plus, houses using REMOTE constructi on are too ti ghtly built to introduce fresh air through passive means and 
so must have a dedicated mechanical system. Therefore, it is less likely to reach damaging humidity levels during 
periods of extreme cold. When outside air is introduced into the living space, the total capacity of the interior to 
hold moisture increases signifi cantly.  Using mechanical means to exhaust moist air and bring in dry air reduces 
the overall humidity in the home.

Wood framing is hygroscopic by nature, allowing it to absorb a certain amount of humidity before it becomes 3. 
saturated.

All of the factors above increase the tolerance level of the wall system and allow it to bett er accommodate the spikes 
in outdoor temperature and indoor humidity that occur in winter. Other walls in the facility have been insulated to 
R-13 in the stud bays and with six inches of exterior foam, which is in keeping with the one-third warm-side rule of 
thumb. These walls have never come closer than 20 degrees to the dew point and, on the conservati ve spectrum, 
they have proven to be very safe performers.

There is some concern if the fi berglass insulati on does not completely fi ll the stud cavity that convecti ve heat losses 
may reduce the eff ecti ve R-value of the insulati on in this area. One of the test walls at the CCHRC facility used R-13 
fi berglass batti  ng in the 2x6 stud bays, leaving approximately two inches of air space between the back of the sheet-
rock and the insulati on. During the fi ve coldest months of the 2008-2009 winter, the insulati on value of the wall 
cavity (including the air space and the fi berglass) averaged a value of R-7. This drop in R-value was determined using 
calculati ons based on the known R-values of the insulati ons used in that wall secti on, in combinati on with the tem-
perature recordings from the sensor string in the wall. Further study is warranted as no temperature sensors were 
located in either the fi berglass or the air space, and this wall was not set up to test for this phenomenon. Given all 
the variables involved, it is not possible to draw any conclusions at this point. 

Future testing.
Specifi c testi ng will be conducted in the CCHRC lab during the 2009-2010 winter to see if convecti ve losses are indeed 
a concern in REMOTE walls if the insulati on does not completely fi ll out the stud bays. Several other tests are slated 
to be conducted in winter 2009 using Tyvek® DrainWrap™ exclusively as the exterior membrane.  Tests will be con-
ducted to conform to ASHRAE design standards, with varying warm-side insulati on rati os along with a fi xed indoor 
temperature at 70 degrees F and 40% humidity or higher.  
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Image 26.   Foam board is loosely att ached to framing with a four inch sheetrock screw and a Wind-Lock® plasti c washer

Image 27.   Second layer of foam board is loosely att ached using transferred stud patt ern with eight inch screws and 
      Wind-Lock® washers

Insulation
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Bays and Cantilevers.
The REMOTE system lends itself well to some areas that are diffi  cult to insulate and seal properly using conventi onal 
methods.  Any places where fl oors extend beyond walls and are exposed to the outside can be notoriously diffi  cult 
to seal.  The exterior foam and barrier membrane can be relati vely easily cut to follow these types of projecti ons, 
thereby eff ecti vely bringing them into the conditi oned space of the building (Images 28 through 30).  Keep in mind 
that any window layout in a bump-out is subject to change as the extra wall thickness produced by the foam gener-
ally moves openings further away from the corners.

Insulation

Image 28.  Close-up of a square canti lever bay window with att ached foam board

Image 29.  Foam board covering a curved canti lever Image 30.  Canti levered additi on wrapped with
     foam board
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A one-third interior to two-thirds exterior insulati on rati o is consid-• 
ered safe in climates with 14,000 Heati ng Degree Days (such as Fair-
banks) or less. 

The key to the REMOTE Wall System is moving the dew point in the • 
wall to the cold side of the wall (exterior).

Both expanded polystyrene (EPS) and extruded polystyrene (XPS) can • 
be used in the REMOTE system.  

To make installati on most effi  cient, be sure the fi rst layer of foam-• 
board insulati on is applied straight and level. 

It may be helpful to transfer the stud locati ons on to the successive • 
layers of foam board.  The foam board only needs to be held in place 
well enough to stay aligned and resist winds unti l the furring is at-
tached.

To ensure conti nuous insulati on, stagger seams between each layer • 
so each seam is covered by solid foam board in the subsequent layer; 
transfer the stud locati on patt ern to this layer. Conti nue this patt ern 
for any additi onal layers.

Stagger seams on corners.• 

Fill gaps and damaged spots between the sheets with minimal ex-• 
panding foam.

Four inches of rigid foam board is the minimum recommended in • 
cold climates; six inches yields higher performance in Interior Alaska.

Insulation
Summary and Installation Tips
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Wall and fl oor framing should be located on the foundati on so that • 
the exterior foam board can transiti on smoothly all the way down to 
the footer in one plane, without steps or jogs.   Avoid having foun-
dati on wall off sets that will require non-standard thickness of foam 
board to make the transiti on.

If foam board insulati on does not extend to the footi ng, consider • 
frost-resistant backfi ll to prevent the foam board edges from lift ing.

If not using furring strips when att aching the fi nal layer of foam • 
board, use large plasti c washers and screws at least one inch longer 
than the total thickness of all foam board layers.

Foil-faced foam board may not be suitable for climates where wind-• 
driven rain can cause water to be trapped between the layers.   Un-
faced foam board provide bett er drainage and drying properti es.

Some foam board, such as Insulfoam® R-Tech®, can be special-or-• 
dered in three-inch thicknesses, which will speed up constructi on in 
walls using six inches of exterior foam. Note the limitati ons of your 
saw blades when ordering foam.

In the REMOTE Wall System it is easy to apply exterior membranes • 
and insulati on to canti levers.

Extra insulati on added to the fl oors of canti levers is subject to the • 
same one third warm-side R-value rati o as the walls.

Bays and Cantilevers
Summary and Installation Tips 

33



Overview
In most situati ons, the wall furring provides the bulk of the structural att achment for both the foam board and 
the siding. The foam board layers can be loosely att ached using a variety of methods: framing staples, nails, and 
washer-head fasteners can all work for the initi al att achment. Keep in mind that the foam board should be att ached 
well enough to resist winds unti l the furring can be applied. Lighter densiti es of foam board may require more 
care during furring installati on because they may compress more readily if the fasteners are overdriven, especially 
around openings.  

In the fi eld 1x4 dimensional lumber and wider three-quarter-inch plywood corners are typically used for furring. 
The plywood should extend far enough in both directi ons to allow positi ve att achment into the corner framing as 
well as be able to provide surface area for the desired width of corner trim and siding terminati ons (Images 31 
through 37). In wet climates, venti ng the spaces between the furring strips at the top and bott om, and around 
windows and doors, is an opti on. Good air fl ow behind the siding will help with drying by providing an exit path for 
any moisture that makes its way into the wall.   

Structural Screws.
The standard fastener for att aching furring is a pan-head panel-type roofi ng screw that is long enough to pass 
through all layers of foam board and penetrate securely into the framing. As a rule, all furring that supports sid-
ing should be fastened to the wall framing members (Figure 9). Most screws of this type will have a reasonable 
corrosion resistance, but if they will be used below grade, in treated wood, or in an extreme environment, it may 
be necessary to consult the manufacturer.  An impact driver oft en makes for much easier installati on. Screw head 
profi les range from #3 Phillips, Torx, Star, and Square drive among others, to make for more positi ve driving. Screws 
should penetrate through the sheathing and a minimum of 1.25 inches into the studs. Longer screws are available, 
including half sizes in some brands, if signifi cant upsizing is desired.  

With 2x4 walls in parti cular, keep in mind that errant fastener penetrati ons can run the risk of damaging wiring or 
plumbing runs in the exterior walls. Verti cal fastener spacing can vary from one to two feet on center, depending on 
the siding and wind loads.  Driving the screws in at a slight upward angle, such as 0.5 inch in six inches is highly rec-
ommended as it creates a mechanical advantage that signifi cantly increases the bearing capacity of the assembly 
(Figure 8).  In additi on, a truss clip can be att ached to any raft er tails that line up with the furring. In any situati ons 
where excessive structural, seismic, or wind loads are an issue, it is recommended that an engineer be consulted 
to verify that the constructi on methods are appropriate to the conditi ons. Metal fasteners are very conducti ve and 
any long screws that penetrate from the exterior to the interior can present a condensati on point. In these cases, 
a scrap of foam board big enough to cover the exposed porti on of the screw can be pushed on the screw ti p and 
sealed to the sheathing with spray foam.   

Furring and Siding

0.5 in

6 in

Figure 8. SCREW PLACEMENT AND ANGLE
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Furring and Siding

Structural screw, embed 1.25 inches 
           into framing install at 2 ft O.C.

6 inch
 0.5 
inch 

7/16
OSB

6 in 
FOAM

  0.75 in 
1x4

7-3/16 inch
overall width

Vertical 1x4’s install at 2 ft O.C.

OSB sheathing

SIDING WEIGHTS

Exterior membrane

Hardie Plank                                                 2.3 psf
Wood: 7/16 inch OSB                                 1.3 psf
Vinyl                                                               0.5 psf

Angle screw with following slope

* O.C. - on center

       4-6 inch rigid foam board
   (2 or 3 inch layers)

1.25 inch

ATTACHMENT  INFORMATION

Vertical Load capacity of loaded screw from ESR4078            .187 inch 

Oly Log/Timber Lok screw load capacity                   136 lb/inch
(136 lb/6 inch)(0.5 inch)= Shear= 11.3 lb

Hardie Plank
11.3 lb/(2 ft x 2.3 psf) = 2.5ft = 29 inch            Install screws 24 in O.C.*

Wood and vinyl siding
Install screws per manufacturers specifications      Typically 24 in O.C.

Figure 9. FURRING AND SIDING DIMENSIONS, WEIGHTS AND ATTACHMENT DETAIL

35



Furring and Siding

Image 31.   Pre-drilled furring speeds installati on process and keeps fasteners at a consistent height to avoid
       confl ict with interior mechanical runs through the stud bays

Image 32. Exposed fasteners inside the wall must be covered to prevent condensati on
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Furring and Siding

Image 33.   Vinyl siding in progress, note furring around chimney support

Image 34.   Furring wraps around the window buck edges so
       that the window can seal directly to the membrane
       on the buck

Image 35.   Detail of wider furring on corner,  
      allows for fastening to corner framing 
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Furring and Siding

Image 36.   Vinyl siding in progress

Image 37.   REMOTE home with multi ple exterior fi nishes
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Furring and Siding
Summary and Installation Tips

1x4s are a good choice for furring strips; treated wood may be a bet-• 
ter choice in wet climates.

Be sure the corner furring is wide enough to allow fastening to the • 
corner framing and to att ach siding.

Check with your local dealer in advance about the fasteners you will • 
require to make sure they have them in stock. 

Screws to hold furring strips should be driven 1.25 inches into the • 
studs, not counti ng the sheathing. 

Screws should be driven at a slight upward angle (0.5 inch verti cal • 
rise for every 6 inches horzontal, from front to back) to increase their 
bearing capacity.

The verti cal fastener layout for att aching furring strips is usually 24 • 
inches on-center but consider the siding that will be used before at-
taching the furring.

Any metal fasteners that can conduct cold and are exposed on the in-• 
side of the wall should be covered with some type of foam insulati on 
to prevent condensati on.

If furring will be att ached before mechanical systems are run in the • 
exterior walls, consistent heights in the layout patt ern for screws will 
minimize any interference or damage,  parti cularly in 2x4 walls.  

Be sure to let the plumbing and electrical subs know at what height • 
increments the furring fasteners are located so they can drill their 
holes through the studs without damaging their tools or the screws 
themselves.
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Ventilation.
Due to the nature of their constructi on, homes built using the REMOTE Wall System are very ti ght and will require 
an external source of fresh air. Exhaust-only systems with passive fresh air intake vents and HRVs are both viable 
opti ons.

Retrofits.
As an exterior energy retrofi t, the REMOTE system lends itself especially well to relati vely straightf orward home 
constructi on with wall planes that have minimal obstructi ons such as bump-out bays, multi -story decks, and other 
att ached exterior structures.   Someti mes the complexiti es involved in achieving good exterior barrier conti nuity, 
fl ashing details, and proper insulati on thicknesses are simply not viable for REMOTE, or are prohibiti vely expen-
sive. Homes being considered for a REMOTE retrofi t need to be decided on a case-by-case basis. Fortunately 
many older homes and subdivisions used simpler constructi on methods and make good candidates, parti cularly 
those with T1-11 siding.  Another point to consider is that most Alaskan retrofi ts will have existi ng interior vapor 
retarders of varying integrity, which creates a “double vapor barrier” situati on that is unavoidable for practi cal 
reasons. The positi ve side to this situati on is that if the proper inside-to-outside insulati on rati o is maintained, and 
the exterior retarder and fl ashings are detailed correctly, moisture infi ltrati on and exfi ltrati on issues are greatly 
reduced. As previously stated, with the proper amount of outside insulati on, air movement through the wall will 
be minimized and warm-side framing temperatures will remain above the dew point. A mechanical air exchange 
system is a necessary requirement for an older home that has undergone a retrofi t. Mechanical venti lati on will 
help to ensure adequate moisture control and a source of fresh air, both of which are criti cal to occupant health 
and building longevity.  

New construction.
There are many possibiliti es for new constructi on. What matt ers most is that the concepts and principles pre-
sented here are taken into account during the planning stages. This will help to make informed decisions that will 
contribute to overall labor savings and energy performance. As an example, exterior transiti ons such as canti levers 
and large bay windows can be ti me-consuming to seal and insulate properly. The REMOTE system simplifi es the 
detailing in these areas by att ending to them on the exterior where they can be readily incorporated into the con-
ti nuous thermal envelope provided by the rigid foam board.

One of the biggest hurdles to widespread use of the REMOTE Wall System is a lack of trained crews and contrac-
tors familiar with the constructi on processes. This is changing. For example, the U.S. Army is adopti ng the REMOTE 
system for hundreds of new homes designed to meet military housing needs in Interior Alaska. The system is 
being embraced more readily as percepti ons in the home constructi on industry are changing. Energy effi  ciency 
and a longer-term view of home ownership are driving forces that help make REMOTE constructi on a viable—and 
att racti ve—opti on.  

To ensure that you have the ti ghtest building envelope possible, consider conducti ng a blower door test. The best 
ti me to do this is when the foam board, exterior membrane, ceiling vapor barrier, windows and doors are all in 
place and the ceiling has been sheetrocked. Ideally any plumbing and wiring penetrati ons will also be in place. At 
this point, the blower door test provides a good diagnosti c tool for determining the specifi c locati ons of air leaks 
when they can be easily identi fi ed and remedied.

Conclusion
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Ulti mately, the overall performance of the REMOTE Wall System is dependent on two main factors in the construc-
ti on phase: the materials used and the att enti on to detail given during assembly. To date, all walls that have been 
tested by CCHRC have used an exterior sheathing—either 0.5 inch C-D Exposure 1 plywood or seven-sixteenths 
OSB. This line of reasoning stems from the fact that the vast majority of residenti al structures use these products to 
meet building codes. To date, no testi ng has been done on walls without exterior sheathing in combinati on with an 
air retarder in place of a vapor retarder. Doing so would place the exterior foam board in the role of the sheathing 
by exposing it directly to the warm-side environment. It is an enti rely diff erent product and its performance under 
these conditi ons is unknown.     

CCHRC staff  conti nues to research various aspects of the REMOTE Wall System and hopes to make the shift  to a 
new constructi on process as easy as possible for builders. In additi on to this manual other materials about this 
process are available including: a DVD, cross-secti onal drawings, and pictures of some of the more unusual situa-
ti ons that may arise due to the diverse nature of home constructi on. We welcome your comments on this process 
and other constructi on challenges unique to the cold climate environment.  

Conclusion
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Image 38.   Completed 6,800-square-foot custom home using six-inch REMOTE walls
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How To

How to Build  the Typical REMOTE Wall

1.     Frame and sheathe exterior walls.

2.     Apply exterior membrane, i.e., self-adhering waterproofi ng

        membrane, 6-mil poly, or Tyvek® DrainWrap™

3.     Exterior-mounted or inset windows

a. Exterior-mounted Windows

i.     install full-depth window bucks and fl ash to meet climate condi-
ti ons

ii.    Install windows over fl ashed buck framing and fl ash nail fl anges

b. Inset Windows

i.     install windows and fl ash to meet climate conditi ons

ii.    Build and install exterior jamb extensions over windows

4.     Doors – Build and install door sills and fl ash openings as required

5.     Install deck blocking or other exterior blocking as required (i.e., hose 
bibs, electrical, vents, etc.)

6.     Install overlapping layers of foam board unti l desired insulati on thick-
ness is reached, using the warm-side rati o calculati on

7.     Install verti cal furring over studs and corners to support siding.  

Note: Screws used for furring att achment must penetrate framing to sup-
port structural loads and avoid condensati on points in wall.  Furring can be 
pre-drilled on layout before installing to speed process

8.     Install exterior window furring to support fi nished window trim

9.     Install desired siding and exterior trim

10.  Inspect and seal any interior fastener penetrati ons, paying special at-
tenti on to any metal connectors that can conduct cold to the inside and 
pose condensati on problems.
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This manual is printed on 
100% recycled paper


