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Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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Mote: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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Roof sheathing

Roofing paper

Shingles

Minimum R-50 rigid insulation
in two or more layers with horizontal
and vertical joints staggered

Roof sheathing
Roofing membrane

Vented space

Air barrier
membrane

Wood decking

Timber rafter or
exposed joist
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Shingles -
Roofing paper -

Minimum R-50 rigid insulation
in two or more layers with horizontal
and vertical joints staggered

Nail base for shingles (plywood or OSB)
screwed through rigid insulation
to wood decking or timber rafters

Air barrier membrane

Wood decking

Timber rafter or exposed joist
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— Timber rafter
or exposed joist
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R-80 rigid insulation (horizontal
and vertical joints staggered)
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Cold air falls toward
bottom of joint

Rising air cools and
vapor condenses on
underside of top layer

Warm air rises toward
cold side of SIP

Air returns to interior
through accidental opening

Accidental opening on
inside of joint allows warm
moist air to enter
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structural insulated panel

area prone to moisture
damage

movement of air and
moisture in panel joint
towards roof peak

open joint
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SEALANT AT THIS LOCATION
WOULD NOT HAVE PREVENTED
FAILURE

EXTERIOR
~ CONTINUOUS SEALANT AT

~—~CONTINUOUS SEALANT
AT THIS LOCATION WOULD
VE PREVENTED FAILURE
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(JOINTS OFFSET/STAGGERED
HORIZONTALLY AND VERTICALLY)
/0SB SCREWED THROUGH TWO
/' LAYERS OF RIGID INSULATION
INTO SIP

ROOFING PAPER
(PRIMARY AIR

BARRIER) SIP (MAxmUM 8*
or EPS AT R-32)
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Legend
~a— Upper level air flows
~a—p~ Lower level air flows
~a—- Air flow at panel joints

Building Science Corporation Building Science Corporation

Joseph Lstiburek 81

Joseph Lstiburek 82

Legend
~t—a- Upper level air flows
~a—- Lower level air flows

~a—»- Alr flow at panel joints connecting
uppr and lower air flows
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New roofing system
Fully adhered b

Roof

Two layers of rigid insulation
(joints staggered and offset)

1

I A
Fully adhered membrane air barrier /
Gy sheathing
Fluted metal deck
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Shingles

Roofing paper

Vent space of
insulation panels

/

Acoustical perforations

Panel joint

Fluted metal deck
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Shingles
Roofing paper

R-19 batt insulation installed
with wire stays or twine or
netted cellulose

R-5 rigid insulation (vertical and

horizontal joints offset from roof sheathing)

38" sheathing over rigid

insulation Ty
Roof sheathing

Sealant

Rigid insulation < Rl
notched around roof
trusses and sealed

Underside of roof
sheathing is typically

N the “first” condensing
surface

Vinyl or aluminum siding —»]
Rigid insulation

Building paper
drainage plane

I~ Unfaced batt insulation

~—— Gypsum board with vapor semi-
permeable (latex) paint
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nsul n e ilati . .
2" minimum space  ——_ il Roofing tile
Water protection =
et (ice- Roofing paper -
brkdicsocs e N8 Netted cellulose insulation or batt insulation

Rigid insulation
(taped or sealed joints)

Continuous / P — Gypsum board
soffit vent —

Vinyl or

aluminum siding Caulking or sealant

Rigid insutation
(taped or >
sealed joints) ——— /

Cavity insulation
with vapor .

=~ Gypsum board with semi-vapor
permeable (latex) paint

installed with wire stays or twine

Roof sheathing
Underside of roof
sheathing is typically

—\\—}=— the “first” condensing

surface

Stucco >4 =}~ Unfaced batt insulation

Rigid insulation ————————» <—— Gypsum board with vapor

Building paper ! semi-permeable (latex) paint

drainage plane
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18" wide membrane strip
under parapet folded _ air parriar

Metal cap down over exterior
rigid insulation E'::ntgg:‘ee
Coping wedge roofing in ve
0SB cold and col

OSB sheathing Rubber roofing climates; house-
Scupper ———————— membrane \’I)Vfagg?.i:glllclmg
Righd Insiation other climates)

Sealant
Rigid insulation

Cavity insulation
Sealant
Polymer modified (PM) —
or traditional cement
stucco
Metal lath
Building paper bond

break over drainage
plane

‘L Gypsum board with semi-
permeable (latex) paint

Sealant, adhesive or gasketat ‘<
top plate

Cavity insulation
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Map of DOE's Propused Climate Zones
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Metal cap

18" wide membrane strip under
poasrapel folded down over exterior
B

Coping wedge
OSB sheathing ; ose
Rubber roofing
. membrane \
Scupper%‘ 5 e i (EXET= S e ey

Two layers OSB :
High density spray :

foam insulation

Polymer modified (PM) or —»

traditional cement stucco permeable (latex) paint §|
Cavity insulation > i

Sealant, adhesive or gasket at
top plate

Caulking or sealant

Cavity insulation

i A e A =5
¢ t Gypsum board with semi- §%

Metal lath

Building paper bond break
over drainage plane
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Low density spray foam insulation

Asphalt shingles

Roofing paper

Roof sheathing

Raised heel truss ———
Rigid foam, or comparable,
as backdam

Soffit

Roof underlayment
sealed to drip edge

\—Gypsum board with latex paint
(acts as thermal barrier separating
occupiable space from non-occupiable
space)
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