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Unvented Roof Assemblies



Roof insulation

Continuous ridge

Insulation wind baffle ventilation -
2" minimum space
=
- / - . .
Water protection _— Attic ventilation

membrane

i

:"4 Gypsum board with vapor
" semi-permeable (latex) paint
Continuous ’,‘4 S :
: Pt Consider increasing depth of
soffit vent T h : :
e ) insulation by using deeper
"* trusses or oversized (longer)
Vinyl or "‘ trusses
g e ’ <
aluminum siding g o9 Caulking or sealant
> ‘
’ 4
Rigid insulation ’.’4 <~ Gypsum board with permeable
(taped or sealed joints) et

(latex) paint

Unfaced cavity insulation,
cellulose or low-density
spray-applied foam
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40% to 50% of
venled area

50% to 60%
of
vented area
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Leaky air handling unit
and supply ducts

Air handling
N unit A

- 1 &

Supply Return Supply

®© & @ @

Depressurized conditioned space
inducing infiltration

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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Air handling
unit

?

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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Infiltration/Exfiltration
Controlled Ventilation

i

Interior
sources

i

Interior
sources
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Thin ice slab

under snow
Melt water
running under
thin ice slab

Melt water running
down underside
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Roof membrane

—— Fiberboard hygric buffer

Rigid insulation

Yy

7 N NS N A Nl 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

v Air barrier
257 membrane
77
— Wood decking

Timber rafter or
exposed joist
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Roof sheathing

Roofing membrane

Shingles

Roofing paper

~7\/
Roof sheathing lﬂggvr
~7 \4
Vented space AV
r/Spray foam
air seal

Vented
fascia

2 | Timber rafter
or exposed joist

— Wood decking

— Air barrier membrane

ANYY

— R-60 rigid insulation (horizontal
and vertical joints staggered)
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Outside Inside

70°F

\ Dewpoint

(50% RH, 70°F)

[N

Location of
condensation
and frost

Exterior —>+[
sheathing

ARG
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Sensible Heat ~ 14.2 Jig/K | / Vapor

...............................................................................................

Latent Heat 2250 J/g
Energy

Sensible Heat 7142 JigK Liquid

Latent Heat 333 J/g

2.1 JIg/K Solid

7

I I
0 273 373

Temperature (K)

Simple linearized energy-temperature relation for water
From Straube & Burnett, 2005
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70 n interface |
temperature (R-7.5 sheathing,
'ood-based siding R-13 cavity insulation as
" e« shown in adjacent '
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40
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frame wall
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Figure 8-7. Outside vapour pressure, saturated vapour pressure
and inside vapour pressure for Winnipeg.
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Roof sheathing

Condensation and frost
accumulating on underside
of roof sheathing

T
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Rﬁ%ﬁ:‘gg;° Outside K
Y Kg
g\ y

Roof sheathing
and top of attic
insulation are
radiation-coupled

Roof sheathing

Condensation and frost
accumulating on underside
of roof sheathing

Condensation and
frost accumulating
on top of attic
insulation

Attic

n T

\ Attic

Inside insulation
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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
insulation

Roof sheathing

Sealant Underside of roof

sheathing is typically
the “first” condensing
surface

Rigid insulation
notched around roof
trusses and sealed

Vinyl or aluminum siding —> »ﬂ Unfaced batt insulation
Rigid insulation ; :"4 _-— Gypsumblboallr? with \{a{)or semi-
Building paper - ’4 permeable (latex) pain

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

OSB 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

pes o 47‘\/\‘\

T
e L
&k\\\'/ OSB or plywood

A iy roof sheathing

Sealant

Z2ss

\

W

Rigid insulation notched ‘
around roof rafters J
and sealed ‘

Y

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

VYWVYY

Vinyl or ‘
aluminum siding —>

Caulking or sealant

W
|

W

Rigid insulation (taped, ‘
shiplapped or ‘
sealed joints)

Gypsum board with
semi-vapor permeable
(latex) paint

L)
v

Unfaced batt insulation
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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
insulation

Roof sheathing

Sealant Underside of roof

sheathing is typically
the “first” condensing
surface

Rigid insulation
notched around roof
trusses and sealed

Vinyl or aluminum siding —> »ﬂ Unfaced batt insulation
Rigid insulation ; :"4 _-— Gypsumblboallr? with \{a{)or semi-
Building paper - ’4 permeable (latex) pain

drainage plane
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Roofing tile

Roofing paper

Netted cellulose insulation or batt insulation

installed with wire stays or twine

Roof sheathing

Stucco

Underside of roof
sheathing is typically

= the “first” condensing

surface

Rigid insulation

Building paper
drainage plane

I

— Unfaced batt insulation

~<—— Gypsum board with vapor

semi-permeable (latex) paint
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Soil gas stack vented through
flashed roof penetration

Roof flashing

0SB sheathing
Rubber roofing membrane
T 055 S s SR s
Cavity insulation; see 4 \ 0 n
Gypsum board with semi-permeable (latex) paint §
X Sealant at all
Polymer modified (PM) or Sealant, adhesive or gasket at top plate penetrations "

RO i 2X6 24" o.c. advanced framing
Caviguhsulaﬁon; see Material Compatibility
Tyvek® StuccoWrap® and Substitutions
Soil gas ventilation
: stack
Weep screed flashing tucked Sill gasket acts as capillary break
g Gypsum board caulked, glued or gasketed to e i
Parge coat dampproofed with bottom plate; held up from slab
latex paint to reduce water penetrations

absorption
30" of muich and then

Concrete slab
I_.




18" wide membrane strip
under parapet folded

Metal cap down over exterior [ Alr barrier
rigid insulation membrane
Cg . d (membrane
PRgedge roofing in very
OSB cold and cold
OSB sheathing Rubber roofing cllmatest,); hlgpse-
Scupper : membrane wraps, bullding
PP 3 i Rigid insulation paper in all
l other climates)
- -
|
l —e
] — et
Sealant = M T 7 T (T (777 TRAARRE
Rigid insulation \ NN n LAl ponnonnnn
OSB ' L1 RINLRINANED” AWIWER W R R
oy 3 , B fo e K \ Lo \ i 50 VL YENEY) \ [ vV
Cavity insulation v TR X U TN
| | T N T, O T B SR AT, @

Sealant

‘L Gypsum board with semi-

Polymer modified (PM) —» .
permeable (latex) paint

or traditional cement
stucco

Sealant, adhesive or gasket at
Metal lath -
|
|

top plate

1/4" cant/ft St

Building paper bond —»
break over drainage
plane

Cavity insulation
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OSB sheathing

Scupper f

Two layers OSB

Metal cap

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

Coping wedge
OSB

Rubber roofing
membrane \

High density spray
foam insulation

Polymer modified (PM) or —»
traditional cement stucco

Metal lath

Building paper bond break

over drainage plane

¥

ypsum board with semi-
permeable (latex) paint

e ———————————— S —— [ ————————————————

—— Cavity insulation

Sealant, adhesive or gasket at
top plate

Caulking or sealant

Cavity insulation
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Map of DOE’s Propused Climate Zones

4- Dry (B) tk Moist (A) N
Marine (C)
HA
Warm-Humid
Below White Line
Al of Alaska in Zone 7 2
except for the following
Boroughs in Zone 8:
Bethel Northwest Arctic
Dellingham Southeast Fairbanks -
Fairbanks N. Star  Wade Hampton Zone 1 includes
norrmnes'o Yukon-Koyukuk v;awa-. RGu'c:m.
> i and the Virgin Islands 1

March 24, 2003
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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 / -
//

Non-occupiable
space

e >LGypsum board with latex paint
Ao (acts as thermal barrier separating
Ml occupiable space from non-occupiable
Wl space)

———

Building Science Corporation
Joseph Lstiburek 44



Building Science Corporation

Joseph Lstiburek 45



Building Science Corporation
Joseph Lstiburek 46



Building Science Corporation

Joseph Lstiburek 47



Building Science Corporation

Joseph Lstiburek 48



OSB/plywood
sheathing

Drainage plane

— 9”to 12" cellulose or spray
fiberglass

1” HD spray foam

Gypsum board

2x6 frame wall

4'/,” cellulose or spray fiberglass

1" HD spray foam
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1" HD spray foam

2x6 top chord

OSB/plywood
sheathing

Drainage plane

— Spray fiberglass;
8” nominal

Gypsum board

2x6 frame wall

4'/;” cellulose or spray fiberglass

1" HD spray foam
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Roof cladding

| S n ey

6'/:" spray fiberglass
(R-21)
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FRF Data: June 1 - September 30, 1989
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Vented vs. unvented shingle temperatures

South-facing shingle temperatures
Jacksonville, FL 16-Sep to 18-Nov 2000

350
300
250
200
150
100 -
90 -

Number of hourly
observations

O O O O O O O O O o O O O o o o
M < IO O &~ 0 OO0 O «~ N OO ¥~ UL © M~ ©
A W . v e wa D W W

Temperature (F)

M unvented S shingle® vented S shingle
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Vented vs. unvented attic air temperatures

Low attic air temperatures
Jacksonville, FL 16-Sep to 18-Nov 200

1000

800

600

OJJ'I.J -

100 110 120 130 140

Temperature (F)

TN
o
o

Number of hourly
observations

N
o
)

B unvented low atticll vented low attic
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Average Temperatures
Vented and Unvented Attics, Aug-97

130

120 -

-
-
o
]
|

Temperature (F)
S
o
|
|

2 4 6 8 10 12 14 16 18 20 22 24

Hour of Day (Aug-97)

—— Vented attic air —w— Unvented attic ai~o— Vented roof ply

—a— Unvented roof ply Outside
. J
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Temperature (F)

Hourly Maximim Roof Deck Temperature
LV24 and LV22

8 10 12 14 16 18

of Day for August 1997

6 20
Hour

[— LV24, BAl— LV22, ref — Outside }
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Roof Shingle Temperature

FSEC 3.0: Orlando, 1-Aug

90
1 -+ 188
80 + —+178
4 - 168
—_ All black shingle
O 70 - simulations 1198
Q T 1148
bt
60 + -
% 138
i T —+128
50 +
g_ ! —+-118
-+1
IQ_J 40 -+ / -/ 08
- / ‘ ./ | \ —+-98
All white tile
30 i / simulations l o 88
IS —
4 % —~_— ——178
T L 1 T T 1 1 ' R R B R ' R R R B B
20 1—TT11 1 | S S N S N . N — —T—T—1T—1T 68
1 3 7 9 1 13 15 17 19 21 23
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Bottom of Roof Plywood Temperature

FSEC 3.0: Orlando, 1-Aug

80
4 -T-168
70 158
G —148
~ 60
—138
o
= 128
M 50
5 118
E‘ 108
o 40
- —98
30 _88
178
20 ] : : : : : | I I N N N DR N R D NN DN DN D N D R AN | 68

1 I 1 rrrrnrrnrD T 1D 1P 161111
1 3 5 7 9 11 13 15 17 19 21 23
Hour of Day

Temperature (F)

Sealed R-28 flat

Sealed R-19 flat

Reference house (1:300)

—l—

1:150 attic vent

1:37 attic vent

——

White tile

—_—

Ambient
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EAVE
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Legend
-~ Upper level air flows
-a+—p Lower level air flows

-4 Air flow at panel joints
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Legend
~a—p= Upper level air flows
~a—p Lower level air flows

-4 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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Leaky supply
ducts

Leaky ceiling

v ¥ l v v v - l v ¥+
Supply Air Supply
handling
unit
ITI
Return
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Roofing tile

Roofing paper

Netted cellulose insulation or batt insulation

installed with wire stays or twine

Roof sheathing

Underside of roof
sheathing is typically

= the “first” condensing

surface

Stucco

Rigid insulation

I

Building paper
drainage plane

— Unfaced batt insulation

~<—— Gypsum board with vapor

semi-permeable (latex) paint
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Asphalt shingles

B .
Dense glass HGEsheeng
gold at ridge 2x2 Framing
0SB sheathing - /‘ 0SB sheathing
e\ ;
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Shingles

Dense glass

gold at ridge 2x2 framing
Plywood Two layers
Roofing 2" stone wool
membrane Cavity insulation
Plywood f

Zip (OSB)

. / sheathing

V.

’iiirz
//%

\

N

\\\\‘\\

Two 2x14
microlams

2x10’s

Plywood
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Two layers of 2" stone
wool insulation _\

Zip (OSB) sheathing —
Fully-adhered j

membrane

Asphalt shingles —A 2x8 -\

2X6 —\ \\ ‘_'/_-: :_-—_;.'.

Stainless

steel drip

edge

Cellular

PVC trim el — 2x10

Cellular PVC trim P‘: . Cavity insulation
’é
—
:.- g

Wood siding :gA » Zip (OSB)
e sheathing
p g

1x4 furring ’é 2x6 wood frame
§ wall
¢ R

Two layers of 2" stone rg!: Cavity insulation

wool insulation » o el
9
,3 —— Plywood
» -‘
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Truss bows upward

7%
%

o
60,0’/
e,,g
Ye
s

Bottom chord shrinks
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Slotted anchor at
non-bearing walls

>
fl
/
>

W

S

Drywall clips

Float drywall at wall corners
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Leaky air handling unit
and supply ducts

Air handiing

unit el

s + 4

Supply Return Supply

& & @ @

Depressurized conditioned space
inducing infiltration

= |:__I:I 'J_.‘ =

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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Air handling
unit

|
S

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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It's OK to guess. Call it engineering judgement.
“a reasonable degree of engineering and scientific certainty”
Avoid “wag’s’
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It's OK to guess. Call it engineering judgement.

“a reasonable degree of engineering and scientific certainty”
Avoid “wag’s’

Use “swag’s”
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Ridge vent
Fan pregsurizes sealed
ook cavity Distribution
“manifold”

Gypsm board
removed

I ‘O
-\
AQn added
Fad AR
r_ -\‘lll /
AQnY
~\
1\ \.‘\
/ ,«\\3‘\«
ANV
R
Soffit vent Soffit vent
sealed sealed
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Netted cellulose; netted fiberglass;

unfaced fiberglass batts; kraft-faced
fiberglass batts; foil-faced fiberglass
batts; adhesively-sprayed fiberglass

Insulation
Vent baffle stop
Vent space
Attic
ERSREIS insulation
Roofing paper >
Roof sheathing y i
- | ~ |
= rr’,’v" \ 1 [
Drip —— (é"‘ A P [0
< - L4 _-o 2 | |' [
Fascia '
—/ IR ’ :
Soffit / =
Soffit vent }{\, |
& ~<||4——— Interior gypsum board
Building paper >____:,> 3 Cavity insulation
S
Sheathing —=
>-(\‘ A
o .
oo <
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Netted cellulose or netted fiberglass
or adhesively-sprayed fiberglass

Kraft-faced or foil-faced
fiberglass batts

extension
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Low density spray foam insulation - ~

Asphalt shingles \\ A ’

Roofing paper (1 perm or lower vapor retarder —._ S I"" ' e
as tested by the wet-cup procedure required in R
some climates) A ~-

Roof sheathing - \
\\\

Raised heel truss ,

Rigid foam, or comparable, , , \

as backdam e

Fiber cement siding soffit r A Non-occupiable
VY o RO space

Roof underlayment - =7

sealed to drip edge t= "‘}'r
,'.5,', % LGypsum board with latex paint

F" (e (acts as thermal barrier separating
m= S occupiable space from non-occupiable

= space)
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Vent baffle

Vent space _
Asphalt shingles i?\t:t::lation
Roofing paper - :
Roof sheathing :
,,’,’5’ "\ | . l:
- 1
g;igej (\':: h,,rf’: ::g\‘; | :I :c: i

S NN R
Fascia
j PfEELLee
Sofi / =
Soffit vent &

Cladding .||« Interior gypsum board

Building paper //:‘, Cavity insulation

Sheathing—————
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"

v

Roofing paper (Class Ill "7 m B
vapor retarder)

—/ ey -
Soffit vent Ny

s
|| a——— Interior um board
Cladding ————#p [~} gyps
e 0
: S Cavity insulati
Building paper N ) Viaason
L
Sheathing >
l, = - =
Sl
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= \— l"\ o

Spray polyurethane / RS

foam (SPF) ,\ ol
= b

Rigid insulation
block/SPF stop

Asphalt shingles

Roofing paper
Roof sheathing

Drip ‘/
edge \, )y|

Fascia %

Soffit r /:.,--\

Cladding S >_,\‘ < Interior gypsum board

Building paper (N Cavity insulation

Sheathing———t|
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Rigid insulation
block/SPF stop

Roofing paper (Class Ill "/
vapor retarder) I

' Z
Roof sheathing &
<7\
\ \ 5
<l ,’5‘ \
- P 2 .
of_p ’ \";,_4 . ."\\
@ s,
edge <J )l /-
| \e2 27
Fascia t
Soffit —/ e
’. o ;)-J
D= )_J
) ~ |4~ Interior m
Cladding 2 .<} terior gypsum board
] . :
Building ¢ = Cavity insulation
=
Sheathing ==
O =
S
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Netted cellulose; netted fiberglass;

unfaced fiberglass batts; kraft-faced
fiberglass batts; foil-faced fiberglass
batts; adhesively-sprayed fiberglass
Tile roof
Purlins
Roofing paper (Class IlI
vapor retarder)
v ) |
Roof sheathing = A
N = g Rt
o a R\
. ¥ e 4\ |
an \\(:, o '(" ‘:4}. i} |
me \f 2 2 2k / _' '|J
Fascia — s = v,
Soffit j Rigid draftstop/ =l
blocking <]~ Continuous air seal
7\’“:.%.
Cladding ———ush | < | ,
__— ||« Interior gypsum board
Building paper >~fif:3'<1
= Cauvity insulation
Sheathing [ =
=8
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Netted cellulose; netted fiberglass,

unfaced fiberglass batts; kraft-faced
fiberglass batts; foil-faced fiberglass
batts; adhesively-sprayed fiberglass
Asphalt shingles
Roofing paper
Roof sheathing
Rigid insulation
e
Roof sheathing :
> U
Dri ~on | '
edge o Ao A, g N
" ¢; - h“\ !
v\ e 5 "‘ ;‘:J ! f) |
\\': > w27 / !
Fascia ! £
Soffit j Rigid draftstop/ =\
blocking |~ Continuous air seal
T
Cladding S
e ||« Interior gypsum board
Building paper e
[ Cavity insulation
Sheathing———ffa| =
P
=<
e,
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Netted cellulose; netted fiberglass;
unfaced fiberglass batts; kraft-faced

Tile roof
Purlins
Roofing paper (Class IIl
vapor retarder)
Roof sheathing
Rigid insulation

Roof sheathing

p Continuous air seal

<{‘

Interior gypsum board

Cavity insulation
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Spray polyurethane TN Z

foam (SP S s
f |
Vent baffle S 7 2
Vent space : -
Asphalt shingles insulation
Roofing paper -
I
I
Roof sheathing : I
o~ 1 |
S A, | i
£ /”"4 c \ | ()
Drip o ey ' I
2, T o BAYR
edge \ \\(,,.;4;:_, l:

: S NN R
X j PfEELLee
Soffit ==

Soffit vent

Fascia

Cladding .||« Interior gypsum board

Building paper }/_:‘, Cavity insulation

Sheathing—————
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=7\
polyurethane ﬂ
fscgﬁy(sw) ‘4

Vent baffle

Vent space
Tile roof

Purlins "
Roofing paper (Class Il Fo
vapor retarder) “ %

Roof sheathing '
%

Fascia ' A
—/' "
Soffit [ ,J
Soffit vent ><:ff ,J
Cladding ——usp | [ —<} 4 Interior gypsum board
ooz ) e )
Building paper == Cavity insulation
/"‘«_/\‘:—'(“
Sheathing >
Ve =
N )
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Netted cellulose; netted fiberglass;

unfaced fiberglass batts; kraft-faced
fiberglass batts; foil-faced fiberglass
batts; adhesively-sprayed fiberglass

Insulation
Vent baffle stop
Vent space
Tile roof =
Purlins Attic
Roofing paper (Class Ill insulation
vapor retarder) . =
Roof sheathing 1
1
X ¥ - LI
— S5 N E "
) S \ "N
an ‘f, L > o \ ] I 1
ed \ A\ - " £ :-‘:I Iy ~
2 "r 2 S iad L LA
Fascia ¥
Ly )
\’(_;/ N
M=
Soffit vent |
. | _{|e—— Interior m board
Cladding < gypsu
.
L o Cavity insulation
Building paper :,<j
\F:,/\”'\
Sheathing L_,._—_;’H
===
/-K‘--, o
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Asphalt shingles /
Roofing paper / =
=

Roof sheathing =
,//

Vent baffle /

=
Rigid insulation _ /ﬁ’//‘ At
i // / insulation

DAL

rscia— {1 e A AAAAAAANAA
j i " S
. / S
Soffit vent &= = /
Cladding ~,_.f-;; ||« Interior gypsum board
Building paper \/—/, Cavity insulation
;:_‘“‘\1
Sheathing———fi#[
ra
1
~
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Tile roof

Purlins
Roofing paper (Class Il ’?}
vapor retarder) \ "
Roof sheathing "

Vent baffle ' VA
Vent space " A

\
Rigid insulation )

A e

i

-

AAAAAAAN

. -
Fascia r PRI o
_/
Soffit =
Soffit vent vs
Cladding - :_,‘. 4 |Interior gypsum board
1\":--’ h o :
Buiding : r\.(:i/- } Cavuty insulation
E»-c’_":;-\‘
Sheathing B
o
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Netted cellulose; netted fiberglass;
unfaced fiberglass batts; kraft-faced

fiberglass batts; foil-faced fiberglass
batts; adhesively-sprayed fiberglass g
Spray polyurethane
foam (SPF)
Rigid insulation
block/SPF stop =
Asphalt shingles N T =
—
Roofing paper <1

Roof sheathing

Drip ./
edge )|
|

Fascia |

Soffit

Cladding ¢ '—'i/\ < |nterior gypsum board

— Cavity insulation

Building paper

Sheathing >
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Roofing paper (Class Ill
vapor retarder)

¢ /
roorsnasmog A e
= \ L e~

-

Dri R
edge  \Ji
!

|

Netted cellulose; netted fiberglass;

unfaced fiberglass batts; kraft-faced
fiberglass batts; foil-faced fiberglass
batts; adhesively-sprayed fiberglass

Spray urethane

"v‘r“
A E L
e

’

Tile roof

Fascia {

Sofﬁt—/

- Interior gypsum board

Cladding <

Building paper \-/ Cavity insulation

Sheathing —
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Rigid insulation

Spray polyurethane
foam (SPF)

block/SPF stop o
. - q ’ \ y ‘_P’
Asphalt shingles X ) .
Roofing paper / AT insulation
| 4Dy
' - —
Roof sheathing /// =~ I
// ”‘?'A‘ l : " I\
/ 4’\?”" \ : 00
Drip \ . \’f’ ) e \ ' : sl 4
we \ 2 4':':' ; ’
v )" \'e’,:"" | ", : S
Fascia ' o N
Soffit S
<
s .
Cladding . |[¢— Interior gypsum board
S _ L M
Building paper = > Cavity insulation
~ :};;‘-{‘
Sheathing——— & | =<
ng —
| ><//—"<
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Spray rethane \
foam (SP —/ &
-7\ -
\ /o

Tile roof
Purlins
Rigid insulation
block/SPF stop
Roofing paper (Class Il ’
vapor retarder) *’
A
Roof sheathing ' ' :
="
> N
- “e R 4
: (fs""’ X
. <5ins 5
edge \ Y \r: “:f‘:: »
| \e2 ="
Fascia %
Soffit —/ S
=
Cladding o :;: 4 Interior gypsum board
N
A 0 Cavity insulation
Building paper ;_< B
_ .
Sheathing =
>-<:ij
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Netted cellulose; netted fiberglass,

unfaced fiberglass batts; kraft-faced
fiberglass batts; foil-faced fiberglass
batts; adhesively-sprayed fiberglass
Asphalt shingles
Roofing paper
Roof sheathing
Rigid insulation
1
Roof sheathing : .
o | |
Dni =y ' Y
edge I A -
\’ (3 - h“‘ !
\e - (,‘ U:J !
' \:: 2 :3’ f J -
Fascia ! £
Soffit j Rigid dratftstop/ =z S iin
blocking <]~ Continuous air seal
,""f-\___ y
Cladding o <)
.= | |«——— Interior gypsum board
Building paper TR
£ _,_,f- Cavity insulation
Sheathing L N
PINee
<
~]
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Netted cellulose; netted fiberglass;

unfaced fiberglass batts; kraft-faced
fiberglass batts; foil-faced fiberglass
batts; adhesively-sprayed fiberglass

Tile roof
Purlins
Roofing paper (Class Ill
vapor retarder) _ : :
Roof sheathing . :
o S S i
> S !
-2 v e \
Drip (e (e .:’\,
edge < s < B7m
\ f,’ : - f -
Fascia t X A B
| e
Soffit j Rigid draftstop/ e i .
: —_ N nsulation
blocking " <]~ Continuous air seal
4 -,:- :’<
Cladding P _
|« Interior gypsum board
5o aa 4 -\‘:-<
Building paper ==
(P Cavity insulation
Sheathing =
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Netted cellulose; netted fiberglass;
unfaced fiberglass batts; kraft-faced

fiberglass batts; foil-faced fiberglass
batts; adhesively-sprayed fiberglass X

Spray urethane
foam (SP

Rigid insulation
block/SPF stop
Asphalt shingles e

ROOﬁng paper // 7R ~ =2
Roof sheathing > 1 b

// - ” /
// ",,I.?‘ \ I —/ \
' —\ « G e\ i 'A'
e D TP -
edg |'| T 1N ‘v
Fascia — » &2 - < NSNS TN INEANS o
= N\ ane
Soffit = : .
><: ) insulation
<
Cladding >/\ { |¢— Interior gypsum board
= Cavity insulation
Building paper —
T
Sheathing \__;><
% -‘->_<‘
<
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Netted cellulose; netted fiberglass;
unfaced fiberglass batts; kraft-faced
fiberglass batts; foil-faced fiberglass

batts; adhesively-sprayed fiberglass
Spray urethane . '
bam(sp . > N
T“e rOO' \ ~ l\
Purlins g TN
Rigid insulation - NS
block/SPF stop ' -7 |, P
Roofing paper (Class llI - S
vapor retarder) . =
- ” 5
Roof sheathin > - o
LN P
—_/ ! : .
= ,,','5'“‘ RS
’d’v" \ | / &
Drip i o R
edge . “r “:3;::" ™ '/‘\
Fascia =" I =
"7 = e
Soffit N insulation
>—<//-"<
| |e———— Interior gypsum board
Cladding ><.;><
o
— Cavity insulation
Building paper )
>-:f/ |
Sheathing B
<~
=
<
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