Cons_tr}}ctinn Notes for
Energy-Efficient Wall Design

A supplement to The Journal of Light Construction
by Thomas Brown
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This strapped-wall detail applies stare-of-the-art, energy-conserving construction practices to conventional

framing methods. Mest of the energy-conservation measures are additions to a standard 2x6 wall, while foun-
dation, wall, and roof are built in standard fashion. The intent is to allow the builder to achieve high energy
performance without leaming a whole new and possibly alien construction method. :

elow are the construction

noees | include with my build-

ing plans. These notes describe
the construction sequences that are
critical o the ultimate tightness and
performance of the building envelope.
ltems highlighted in bold mdicace signifi-
e deparnures from commaonly acceped
comserucnon proctices and should be
clearly undersiood when reviewing the
drawings.

Basement

* Provide oprional sub-slab radon-miti-
gation system if directed by cwner,

* Insall 6-mil poly or 3-mil Tie-Tuf
wvapor barrier below slab.

* Lap the edge of the vapor barrier 24
inches up each side of the foundation
wall to ensure 3 continuous vapor bari-
er. Seal the vapor barrier around all
penerracions and at all laps and seams
with an approved rape (3M #8086,
Comserve Inndinpe, or equal) or with a
non-hardening acoustical sealant
(Tremco or equal).

* Inseall l-inch (R-5) exmuded
polyscyrene insulation (Seyrofoam, Foa-
mular, Amafoem or equal). Two to four
inches of sand may be used o cover
this sub-slab insularion, if desired, o
allow easiet fmnishing. If used, maintain
the specified slab elevation.

* Pour concrete slab directly over the
rigid insulation or sand overlay, being
careful not to damage vapor barrier.
“* Tool exposed edge of slab, joine, and
penetacions o accept i-inch bead of
polyurethane-based caulk.

* For insulared basement (after floor
deck is installed above), provide an
interior 1x4 sud wall around the
perimeter. Install a reated sole plate
1'2 inches from foundation wall on top
of the flap from the sub-slab vapor bar-
rier. Insulate with 6 inches (R-19)
fiberglass batr or blown fiberglass
(BIBS) insulation. Install -mil poly or
3-mill Tu-Tigf wapor barrier over the face
of the studs after wiring with specialty,

vapor-barrier electrical boxes (R&S,
Nu-Tek, or equal}, or box enclosures
(Lessco or equal). Lap with sub-slab
and floor deck vapor barriers. Seal all
seams with an approved tape and caulk.

First-Floor Deck

= Before laying floor deck and rim
joist, lay down a 48-inch-wide vapor
barrier strip across the top of the sill
plate on the foundation wall. This will
be folded up over the wop of the floor
deck, and around the recessed rim joist
L0 ensure a continuous vapor barrier.

* Indent rim joist and floor deck
framing 2 inches inside the exterior
face of the foundation wall. This will
allow the vapor barrier strip to be pro-
tected by a 2-inch band of rigid insula-
tion to reduce the potential for conden-
sation. Provide 6 inches (R-19)
insulacion in box sill.

* Fold rim-joist vapor-bacrier strip up
over the floor deck. Set 2x6 wall fram-
ing on top of this vapor barrier strip.

* Overhang Zx6 wall framing 2 inch-
¢35 over the rim joist and flush with
the outside edge of the sill plate. Fill in
1-inch recessed gap below with 2-inch
{B-10) rigid insulacion.

* Lap scructural, exterior wall sheath-
ing across the rim joist o tie the sill
plate w0 the wall framing above.

* Provide an air-infiltration barrier
such as Tyvek or Typer undemeach the
siding, unless an impermeable excerior
rigid insulation is used.

* Where exterioe rigid insulation is
used, it should be inszlled over, and
not in place of, structural sheathing.
Where joino in the insulation are
raped, Tyvek or Typar may be omitted.
Follow industry guidelines for inscalling
wood siding over rigid extenor insula-
tion, or attach siding to vertical furring
SITips, creating a “rain screen.”

* Before laying the upper floor deck,
install 2 4B-inch-wide vapor barrier
strip across the top of the 2x6 wall
framing. A 2x4 top plare may be sub-

stitured for a 2x6, and the vapor bami-
er sandwiched betwesn top plates wo
prevent damage to the vapor barrier
and ensure better footing during con-
struction on the top of the wall. If a
Zx4 top plate is substituted, it should
be recessed 1 inches so it is flush with
the interior face of the wall for drywall
enrner nailing.

Wall

* In the thicker wall, window and door
openings may be teaced mradicionally
with deep extension jambs or with dry-
wall returns. Where extension jambs
arc used, the exact depth of the com-
plered wall must be known prior to
ordering.

* For drywall returns, rough openings
must be oversized and standard 2x4
width window and door units may be
used. Oversize the 2x6 rough openings
3 or 6 inches in height and width over
manufacrurer’s listed rough opening,
depending on the interior effect
desired.

* When rough opening is oversized 3
inches, provide a 2x4 liner set flush
to the outside face of studs inside the
rough opening. Insall a window made
for a 2x4 wall and install drywall
recurns along the interior edges of the
oversized 2x6 rough opening. Seal the
joint berween the window and the 2x4
liner, and cover the exposed edge of
the Ix4 with narmow orim. For a wider
interior casing indented between dry-
wail retums, oversize the 2x6 rough
opening by § inches to allow fora
double 2x4 liner inside che rough
opening. Wider trim may be installed
over the interior face of the double
1x4 liner.

* Where no interior casing is desired,
a strip of 'f1-inch plywood can be
attached around the perimeter of the
window unit to ensure drywall
recurns that are square and plumb w
the recessed window jamb. This ply-
wood srip should be the full wall depch



ind the 2x6 rough opening oversized |
inch o accommodare it.

* Wrap window and door units with a
perimeter vapor barrier strip to be
lapped with wall vapor barrier, or seal
zaps with foam sealant.

® Piece in additional vapor barrier
strips at the comers of windows and
doors, and in the inside comers of
recessed window framing for 2 continu-
ous vapor barrier, as nesded.

Second-Floor Deck and Walls

* Frame floor deck and second-story
wall with recessed rim joust, as before.
If a 2x4 top plate is used, it should be
recessed 1 inches so the rim joist is
flush with the outside edge, as before.
Fold vapor barrier strip over the rim
joist and floor deck. Exterior structural
sheathing should always extend across
the rim joist area, tying upper and
lower walls together. Sheathing splices
should occur at midwall.

* Set the upper wall on vapor barrier
strip and overhang 2 inches over rim
joist.

« Provide 2-inch rigid insulation band:
at recessed rim joist.

* Provide wall apenings as before.

* Ornic vapor bammier strip ac the top of
upper wall. The strip is unnecessary
since the wall vapor barrier will lap
directly with the ceiling vapor barrier.

Roof Framing

* Where roof tusses are used, provide
raised-heel “enerpy tusses” w allow for
adequate insulation depth at ounside
walls.

* Where conventional rafter framing
is used, a rim joist must be used at the
ends of the ceiling joists. Insall the
rafters on a second top plate placed on
top of the ceiling rim joist after the
ceiling joists have been insalled. This
will raise the roof framing w allow for
adequate insulation depth.

* Extend the exterior sheathing above

the ceiling line to truss or rafter tails.
This will creace 3 dam to conmin artic
insulation and deflect wind entering
the soffic vents up and over insulation.
* Provide ventilation chutes between
the rafters or trusses w ensure adequare
soffic-to-ridge ventilation and prevent
insulation conmct with underside of

roof sheathing. On cathedral ceilings,
these should extend the entire lengeh
from soffi ta ridge; otherwise they
should extend at least 2 feet in from
exterior walls,

* Provide continuous ridge vent with
weather filter and exterior deflection
fins. Do not use *mushroom cap”™
vents, wind rucbines, or gable vents,
except where additional venting sized
for attic or whole-house fans is
required.

Interior Partitions -

* Install the ceiling vapor barrier
before installing interior partitions, or
provide a 24-inch-wide vapor barrier
strip berween the top plates of interior
parbitions to ensure continuiry.

* To minimize ouss uplift damage o
drywall joints, do not secure the ceil-
ing deywall within 12 inches of inte-
rior partitions and secure drywall o
top plate of the partition with drywall
clips.

Interior Strapping

and Vapor Barrier

* Install continuous 6-mil poly or 3-
mil Tu-Tuf vapor barrier on the interi-
or face of the exterior wall studs after
cavity insulation is installed. Lap vapor
barrier with adjacent ceiling, rim joist,
and wall opening vapor barrier strips,
and seal all seams with an approved
tape (3M #8086, Coruserve Insultape or
equal) or nonhardening acoustical
sealant (Tremco or equal).

~ * Install Yi-inch foil-faced rigid R4

insulation over vapor barrier.

* Install 2x2 interior horizontal strap-
ping over rigid insulation. Space 16
inches on-center with 2x4 strapping at
midpoint (drywall break) and base for
wider nail/screw base.

* Provide reversed metal corner bead
at corners and deywall clips to secure
drywall instead of extra studs and
blocking.

* [ns@ll drywall horizoneally over
strapping to creace reflective air space
and wiring cavicy.

* Do not use keyhole saws, or similar
wols which might damage vapor barri-
er, to cut openings in drywall for cutlet
boxes or other items.

* Tape or seal all rears and penemations,

* Electricians shall use shallow elec-
trical boxes or 4-inch junction boxes
with plaster half-covers for wiring in
strapped-wall cavity. Route all wires
inside vapor barrier and seal all pene-
ratkons.

* Where wiring must penetrate
barrier, use plastic boxes and caulk
holes where wires enter box. Stretch
vapor barrier with undersized hole
across face of box and use gaskered
cover. Altermnatively, specially designed
boxes (R&S, Mutek or equal) or vapor
barrier box enclosures (Lessco or equal)
may be used.

* Use wall fixtures wherever possible
instead of ceiling fixtures to avoid
vapor barrier penerration. Where fix-
tures are used with a ceiling vapor
barrier, provide 2x6 blocking,
recessed 142 inches. Cover this
blocked area with a piece of vapor bar-
rier marerial recessed ac least 11/t inch-
es above the finished ceiling and pro-
vide strips to lap the ceiling vapor
barrier to ensure continuity. Dl hole
for wire through blocking and vapes
barrier and caulk where the wire enteny
the blocked area.

* Where plumbing stacks penetrate
the ceiling vapor barrier, provide a
rubber roof “boot™ around stack, anc
seal edges to the vapor barrier. Alter:
natively, provide an offset (dogleg) in
the stack below the ceiling line w
allow for expansion and contraction ¢
the pipe. Secure the stack at ceiling
and seal with an approved caulk or

tape.

Pressure Test

* Provide 2 “blower-door” house
pressure test to evaluate aghmess of
construction and quality control. Air
infileration shall not exceed 2.5 air
changes per hour at 50 Pascals pres-
sure. During pressurizacion or depres-
surization, exterior envelope shall be
inspected for air leakage. All gaps,
joines or openings demonstrating air
leakage shall be sealed with approved
caulk or tape. Where gaps exceed b
inch, provide 2 nonsicking “backer
rod” or foam sealant before caulking. |

Themnas Brown s an architeee in Seevens
Poine, Wis.



