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Roof insulation

_ _ Continuous ridge
Insulation wind baffle ventilation

2” minimum space

Y

— N —

Attic ventilation

T

||

Water protection
membrane

Gypsum board with vapor
g semi-permeable (latex) paint
Sﬁfﬂ?gggr = ) Consider increasing depth of
= ) insulation by using deeper
= trusses or oversized (longer)
V|ny| or ‘ trusses
aluminum siding <) Caulking or sealant
e
Rigid insulation < Jl<————— Gypsum board with permeable
(taped or sealed joints) = (latex) paint

Unfaced cavity insulation,
cellulose or low-density
spray-applied foam
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Thin ice slab

under snow
Melt water
running under
thin ice slab

Melt water running
down underside
of sheathing

=

oI

h—

Ice

Ice dam

=
——

y

W

Icicles

I

Y
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Warm air is
trapped by
overhang

Cladding
warms air
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Air handling
unit

i
1+

Supply Return Supply

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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Roof membrane

—— Fiberboard hygric buffer

Rigid insulation

Y vy

TN T N N

Air barrier membrane ——

Gypsum sheathing

Fluted steel deck
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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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Roof sheathing
Roofing paper

. o , Shingles
Minimum R-50 rigid insulation \
in two or more layers with horizontal /
and vertical joints staggered

Roof sheathing

>
Roofing membrane =
Vented space
=
P Air barrier
‘___,;;4"’ membrane
= Wood decking

Timber rafter or
exposed joist
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Roof sheathing

Roofing membrane

Shingles

Roofing paper _
g
TN

;"

/

= Spray foam
air seal

Roof sheathing

Vented space

Vented
fascia

| Timber rafter
or exposed joist

T ¥ e Y Y Y Y T

— Wood decking

— Air barrier membrane

WY

A e e v N N o O N N PN it e FN

0

— R-60 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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SEALANT AT THIS LOCATION
WOULD NOT HAVE PREVENTED
FAILURE

EXTERIOR

? CONTINUOUS SEALANT AT THIS

LOCATION, OR AT A LOCATIQP
CLOSER TO THE INTERIQBy"WOULD
HAVE PREVENTED-FAMLURE

CONTINUOUS SEALANT
AT THIS LOCATION WOULD
HAVE PREVENTED FAILURE

INTERIOR
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0.019" ALUMINUM - CONTINUOUS
SECURE WITH PANEL SCREWS AND
8D NAILS, LAP ENDS 6" AND SEAL

WITH CAULK

AM

#IL PANEL SCREW -
(MAY BE UNDER OR OVER /
ALUMINUM FLASHING) S

SEAL ROOF RIDGE WITH
ROOF MEMBRANE OR 0.19*

FILL ALL GAPS WITH FOAM
SEALANT; CONTINUOUS BEAD
RIDGE SEAL

GENEROUS BEADS
OF CAULK SEALANT

j K
SEE

ALUMINUM SHEET EXTENDING INTERIOR DRYWALL SECTION

6" EACH SIDE OF APEX

CONTINUOUS SEALANT AT
LOWER PANEL JOINT

SECTION

(—
SEALANT xGAP PROVIDED

IN GAP BETWEEN
PANEL EDGES
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Shingles

Dense glass

gold at ridge 2x2 framing

Plywood

Roofing
membrane

>

Plywood /W/ Q“

\\,.\\‘{{ i)

! 7
>

Two 2x14
microlams

=

2x10’s

Plywood

Two layers
2” stone wool

Cavity insulation

Zip (OSB)
sheathing

X \
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Stainless
steel drip
edge

Cellular
PVC trim

Cellular PVC trim

Asphalt shingles
2x6 \‘ —
// (

e
I

Two layers of 2” stone
wool insulation

Zip (OSB) sheathing

Fully-adhered
membrane

2x8

 ———

Plywood
2x10

\

i

Cavity insulation

il

i

I

Wood siding e Zip (OSB)
J -
}‘4 sheathing
1x4 furring = 2x6 wood frame

Two layers of 2” stone

wool insulation

I

wall

I

Cavity insulation

I

Plywood

i
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Legend

~e—p Upper level air flows
-+ Lower level air flows

s Air flow at panel joints
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Legend

~a—p Upper level air flows
~a— Lower level air flows

~a—p Air flow at panel joints connecting
uppr and lower air flows
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Shingles

Roofing paper

Vent space of nailbase
insulation panels

Panel joint

Acoustical perforations Fluted metal deck
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New roofing system

Fully adhered membrane

Roof sheathing

Two layers of rigid insulation
(joints staggered and offset)

Fully adhered membrane air barrier

Gypsum sheathing

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)

#},} "-":; “ ) |
3/8” sheathing over rigid f""/
insulation | ‘Q\ |
Roof sheathing \\
Sealant \\\“ Underside of roof
' sheathing is typically

Rigid insulation
notched around roof
trusses and sealed

the “first” condensing
surface

i Unfaced batt insulation

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

Vinyl or aluminum siding —>]
Rigid insulation

Building paper
drainage plane
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100 ‘ ‘
90 —+ Mean monthly
\ outdoor temperature
l
80 —— First condensing surface _|
temperature (underside of
20 roof sheathing) if R-5 rigid
insulation is installed over |

60 Dew point temperature b IdECk ‘
P at 50% R.H., 70°F —
o
~ 50
g
& 40 K
©
: \
£ 30 Dew point temperature A
= at 40% R.H., 70°F —

20

10

0
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY

Month
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The inside face of the roof
sheathing forming the cavity
is the first condensing surface

0SB or plywood nail base for shingles ——_

R-30 unfaced batt ceiling insulation compressed
to fit within 2x8 rafters or damp spray cellulose or
‘netted” dry blown cellulose or fiberglass

R-5 rigid insulation (vertical and horizontal
joints offset from roof sheathing)

Sealant

4 OSB or plywood
4 roof sheathing

Rigid insulation notched
around roof rafters
and sealed

Gypsum board
ceiling with semi-vapor
e permeable (latex) paint

Vinyl or —— Caulking or sealant

aluminum siding ———>

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

Rigid insulation (taped,
shiplapped or
sealed joints)

Unfaced batt insulation
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Roof insulation

Insulation wind baffle
2” minimum space

Water protection
membrane (ice-
dam protection

where required)

-

Continuous
soffit vent

Vinyl or
aluminum siding

Rigid insulation
(taped or
sealed joints)

Cavity insulation
with vapor
retarder backing

Continuous ridge
ventilation ———

Rigid insulation
(taped or sealed joints)

Gypsum board

B— Caulking or sealant

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

Building Science Corporation

Joseph Lstiburek 75



OSB sheathing

Soil gas stack vented through
flashed roof penetration

Metal cap

18" wide membrane strip

Coping wedge
OsB

Rubber roofing membrane

/ Roof flashing

\

(L[

Scupper

—t—+—+ T
A N A

Two layers OSB

Cavity insulation; see
Material Compatibility
and Substitutions

Polymer modified (PM) or
traditional cement stucco

Metal lath

] T
L
NG

Ot

[T VR VA VA VR VR V| X
S S T T T
PSP NP . P O S L 4

Tyvek® Stuccowrap®

Weep screed flashing tucked
behind drainage plane

Parge coat dampproofed with
latex paint to reduce water
absorption

For termite protection provide

3-0” of mulch and then
- drought-resistant plants

|
|
| L |
i Gypsum board with semi-permeable (latex) paint k %
| ' Sealant at all g
i Sealant, adhesive or gasket at top plate penetrations -
i o Caulking or sealant =
| A
Be
- 2X6 24" 0.c. advanced framing
B
I ~
=
k=
I =1 Cavity insulation; see Material Compatibility
l. and Substitutions
(—
(== <—— Soil gas ventilation
[ —=
[ == ——— Sill gasket acts as capillary break stack
(—
(— Gypsum board caulked, glued or gasketed to
’ bottom plate; held up from slab Sealant at all slab
[ penetrations
P~/ , B Concrete slab
A<’AAﬁ"bAAdAAA“‘AAAd_AAA‘_AAA‘ AR AT S A

3
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18" wide membrane strip
under parapet folded

Metal cap down over exterior _ﬁ;'ggg:;;
rigid insulation (membrane
Coping wedge roofing in very
OSB cold and cold
OSB sheathing Rubber roofing climateg; hlgpse-
I wraps, bulain
=ELRRSt bR Eie?;t;Las'LTation papgr in all )
) _; 9 other climates)
I
Sealant M T T T T 77 1 ([ Ll (77171
Rigid insulation T R I L Lo
OSB [ AN ENENANA [ Vg (R A

lfll'lﬂ | I ViV | v v Vv | RYRR

Cavity insulation

it ‘Hhu 1 = 1o lr VY VA T I T

R R N

Sealant

Polymer modified (PM) —|;

or traditional cement
stucco

Metal lath

Building paper bond

¥

break over drainage
plane

. S PP P —

L Gypsum board with semi-
permeable (latex) paint

Sealant, adhesive or gasket at
top plate

1/4" cant/ft i B

Cavity insulation

Building Science Corporation
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Metal cap

18" wide membrane strip under
parapet folded down over exterior
OSB

Coping wedge
OSB sheathing D=8
Rubber roofing
_ - membrane
Scupper 7

Two layers OSB

High density spray
foam insulation

Polymer modified (PM) or —» 'I

traditional cement stucco

L Gypsum board with semi-
permeable (latex) paint

—— Cavity insulation

Metal lath -1 $.5 Sealant, adhesive or gasket at
| S ;“‘\ top plate
Building paper bond break—#," - ' | Caulking or sealant

over drainage plane

| o .
| Cavity insulation

Building Science Corporation
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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 Non-occupiable

space

Roof underlayment
sealed to drip edge

o

A,/

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

Building Science Corporation
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Rain screen

Thermal control
layer

N

% Gl

( —

W

WAAMAAAAAL

N

Venting protective
cover

\\\\' \ E;zrrmal control

X

-

Structure

Air control layer, vapor
control layer and draining
membrane

—— Air control layer, vapor
control layer and water
control layer

—— Structure

Adapted from Baker, M.; Roofs, 1980;
Courtesy National Research Council of Canada

Building Science Corporation
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Parapet flashing

Fully-adhered water
control membrane

Air control layer >
transition membrane Cant

Fully-adhered roof membrane

Fiberglass batt >

insulation /> Rigid insulation

Gypsum sheathing !

Building paper

Fiberglass batt
insulation Light gauge steel framing
(installed slightly proud

of I-beam)
Backer rod fills gap \

| \
Peel and stick \— o
transition membrane; Open web steel joist

air and water control

Deflection track allows space
for sheathing to move

Building paper > H

[«—— Interior gypsum board

Dropped ceiling tiles

Building Science Corporation
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Parapet flashing

Fully-adhered water
control membrane

Tapered rigid
insulation

Air control layer
transition membrane

Fiberglass batt
insulation

Water, air and vapor
control membrane;

preferably fully-adhered
Peel and stick
transition membrane;
air and water control

Fiberglass batt
insulation

Backer rod fills gap

Peel and stick
transition membrane;
air and water control

Water, air and vapor
control membrane;
preferably fully-adhered

iz

Backer rod

Perimeter of roof insulation wrapped in air control
membrane to block airflow from roof to parapet

Fully adhered roof membrane

r

Two (2) layers insulation; joints
staggered horizontally and vertically

v ||

\ AN
Metal deck Air control membrane

Light gauge steel framing
(installed slightly proud
of I-beam)

| \
\— Open web steel joist

Deflection track allows space
for sheathing to move

Building Science Corporation
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Parapet flashing

Fully-adhered water
control membrane

Tapered rigid
insulation

Air control layer
transition membrane

Vapor permeable
water control and
air control membrane
strip

2 Ib/ft® spray

\d

polyurethane foam

Metal blocking
between steel studs

Water, air and vapor
control membrane;
preferably fully-adhered

Backer rod

Perimeter of roof insulation wrapped in air control
membrane to block airflow from roof to parapet
Fully adhered roof membrane

F Two (2) layers insulation; joints

staggered horizontally and vertically

L Metal deck L Air control
membrane

\
\— Open web

steel joist

Building Science Corporation
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Parapet flashing
Fully-adhered water
control membrane

Tapered rigid insulation

Grout and reinforce
parapet CMU as per
structural requirements

Cant

Wood blocking

Perimeter of roof insulation wrapped in air
control membrane to block airflow from roof
to parapet

I%

Fully adhered roof membrane

/7 Two (2) layers insulation; joints

staggered horizontally and vertically

i

Fully-adhered water,
air and vapor control
membrane

Peel and stick
transition membrane; )
air and water control

Vi

AN S N A S N [\ > A A [ AN
g A & e L;.b o & " A.“’l
> S > [
AT A N E R A_ B N Y a 08

——— Deflection space

Backer rod to fill
deflection joint and
debond water and air
barrier

Building Science Corporation
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Parapet flashing

Fully-adhered water
control membrane \

Tapered rigid insulation

Grout and reinforce
parapet CMU as per
structural requirements

Backer rod

Perimeter of roof insulation wrapped in air
control membrane to block airflow from roof
to parapet

Iﬁ

Fully adhered roof membrane

staggered horizontally and vertically

Fully-adhered water,
air and vapor control
membrane

Peel and stick
transition membrane;
air and water control

777

f Two (2) layers insulation; joints

/

> > > > >
A n IN i A e I N N
> > B S
> 1+ >3 3
A A “ A A % LENEY A LN " S

——— Deflection space

Backer rod to fill
deflection joint and
debond water and air
barrier

Building Science Corporation

Joseph Lstiburek 86



Cant
Engineered wood blocking

Fully adhered roof membrane

Perimeter of roof insulation wrapped in air control
membrane to block airflow from roof to parapet

Two (2) layers insulation; joints
staggered horizontally and vertically

v ||
= |
N /N S/

\ ZAN
Metal deck Air control membrane

Light gauge steel framing
(installed slightly proud

of I-beam) \

| \
\— Open web steel joist

Peel and stick
transition membrane;
air and water control

(=
=

|
=
]
2
L=

7=

Backer rod fills gap ——F———— )
Peel and stick
transition membrane; // 1 2N

air and water control
/ .
Fully-adhered water, P ‘

air and vapor control ‘
membrane // __. ‘
}

2|

v

[\

Fiberglass batt
insulation

W

\/

VAN

/

Deflection track allows space
for sheathing to move

\d

V

§

§

T
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Cant

Fully adhered roof membrane

Perimeter of roof insulation wrapped in air control
membrane to block airflow from roof to parapet

Two (2) layers insulation; joints
staggered horizontally and vertically

Peel and stick
transition membrane;
air and water control

.

MY

\ ZAN
Metal deck Air control membrane

Light gauge steel framing
(installed slightly proud

of I-beam) \

| \
\— Open web steel joist

AN

Fiberglass batt
insulation

)

WA

W

VW)

Backer rod fills gap ——F——5—

AN

Peel and stick
transition membrane;
air and water control

S Deflection track allows space
for sheathing to move

Fully-adhered water,
air and vapor control
membrane i

4
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Roofing membrane

OSB sheathing Coven beard

Rigid insulation

Roof deck (joints
taped)

Spray polyurethane
foam (upside down “L")

Rim closure material

OSB sheathing il
Water control layer 14ifS L
| .
| —— ] . - .
Drainage mat # =__*...- ‘ Cavity insulation
]| — Gypsum board with semi-

VY

Stucco over paper- —»

ermeable (latex) paint
backed lath P ( )P

Cavity insulation

Building Science Corporation
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OSB sheathing

Rim closure material

OSB sheathing

Water control layer

T T B

Drainage mat

Stucco over paper- —»

backed lath

Roofing membrane

Roof deck
Spray polyurethane foam

—y

— Cavity insulation

Gypsum board with semi-
permeable (latex) paint

Cavity insulation

Building Science Corporation
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