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Roof insulation

. _ Continuous ridge
Insulation wind baffle ventilation >

2" minimum space

/_ »
= Attic ventilation

T

= |
=ecaall
1 A 88090 A L.A

Water protection
membrane

PANEP AN ANS A

:,‘ L Gypsum board with vapor
_ ‘. semi-permeable (latex) paint
Cof?:muotjs "‘ Consider increasing depth of
aiNAen ,"‘ insulation by using deeper
et trusses or oversized (longer)
Vinvl or [ = trusses
ok -
aluminum siding ————><__) Caulking or sealant
> ‘
’ (
Rigid insulation ’.’4 ~<————— Gypsum board with permeable
(taped or sealed joints) o W

(latex) paint

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

50% to 60%
of
vented area
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Relative

Vapor Humidity Relative
Pressure Humidity

Vapor
Pressure

Night Day Night
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Leaky air handling unit
and supply ducts

Return

e e @ ©

Depressurized conditioned space
inducing infiltration
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Roof sheathing

Condensation and frost
accumulating on underside
of roof sheathing

Attic Attic

insulation

5\

e

Dewpoint
Inside
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T

Roof sheathing

Condensation and frost
accumulating on underside
of roof sheathing

Roof sheathing
and top of attic
insulation are
radiation-coupled

I

Condensation and
frost accumulating
on top of attic
insulation

WY

\ Attic

Inside insulation

Attic

W

WV

/
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Roof membrane

Fiberboard hygric buffer

Rigid insulation

LY

N R

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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Shingles

Roofing paper

Roof Sheathing

Rigid Insulation

Roof Sheathing

Air barriermembrane /7 '

Rafter/Truss

Building Science Corporation
Joseph Lstiburek 14



Shingles

Roofing paper

Roof Sheathing

Air impermeable insulation
(aka spray polyurethane foam) P
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Shingles

Roofing paper

Roof Sheathing

Rigid Insulation

Air controllayer (air barrier)

Roof Sheathing

Air permeable insulation
(fiberglass batts, netted blown
cellulose, netted blown fiberglass,

spray applied fiberglass)
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Shingles

Roofing paper

Roof Sheathing

Air impermeable insulation
(aka spray polyurethane foam)

Air permeable insulation
(fiberglass batts, netted blown
cellulose, netted blown fiberglass,
spray applied fiberglass)
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Shingles ~

Roofing paper 3

Roof Sheathing - O

.

- S
o 2 ~ R -
Air impermeable insulation G k- e
("closed cell” spray polyurethane foam) e ‘\\\ \ =
\\.\ ~ “-_\\ / -

\'-.

Air permeable insulation
("open cell” spray polyurethane foam)
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— Soil gas stack vented through
Metal cap flashed roof penetration

Roo flashing

OSB sheathing
Rubber roofing membrane
iR )
TR | N T
Cavity insulation; see i : l
Material Compatibility | [l m s .55 B T B T A AT, A @ {
and Substitutions i e T

Gypsum board with semi-permeable (latex) paint
Sealant, adhesive or gasket at top plate
- Caulking or sealant

Polymer modified (PM) or
traditional cement stucco

Metal lath 2X6 24" 0.c. advanced framing
- Caviguhsulaﬁon: see Material Compatibility
ka@ St Wl’wc and Substitutions
Soil gas ventilation
Weep screed flashing tucked Sill gasket acts as capillary break
behind drainage plane

Gypsum board caulked, glued or gasketed to

bottom plate; held up from slab Sealant at all slab
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18" wide membrane strip
under parapet folded

Metal cap down over exterior _Q;;abrrre'z?\re
rigid insulation
Copi 4 (membrane
Oping weuge roofing in very
OSB cold and cold
OSB sheathing Rubber roofing cllmatest.); r:gpse-
' membrane wraps, building
SRR g Rigid insulation paper in all
| other climates)
I
I -
T T
Sealant SRS AREe” YRR RRE
Rigid insulation \ AN n LA Anononon oL
1 HANANANANA I VoA g IO 3 G o WY 8 O el O
OSB,. : YRVED " SRR DY L BT R RYETR O RIAL
Cavity insulation =1 Iy TN
I O O R, R G LR W T,

L,

Sealant

‘L Gypsum board with semi-

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

or traditional cement
stucco

Metal lath -

e ———— S—— S—— — — —

Sealant, adhesive or gasket at
top plate

1/4" cant/ft

Building paper bond —»
break over drainage
plane

Cavity insulation
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OSB sheathing

Metal cap

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

Coping wedge
OSB

Scupper f

Rubber roofing
membrane

Two layers OSB

High density spray
foam insulation

Polymer modified (PM) or —»
traditional cement stucco

Metal lath

Building paper bond break

T _ARRNNITANN /\%
L Gypsum board with semi-
permeable (latex) paint

—— Cavity insulation

Sealant, adhesive or gasket at
top plate

Caulking or sealant

174" cant/ft

over drainage plane

Cavity insulation
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Thin ice slab
under snow
S

Melt water
running under
thin ice slab_—"

Ice

Ice dam

Icicles

A

//
/’//
-
—
/
S _/"—”’-
Snow /4./‘"
/"«_ Melt water running
— down underside
r of sheathing

=2 =
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Warm air is
trapped by
overhang

—— Cladding
warms air
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Roof sheathing
Roofing paper

L o , 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
=7 membrane
7=
_ Wood decking

Timber rafter or
exposed joist
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Vent space should be connect
at the top with a ridge vent, or
vented at vertical wall

Step 4

Ensure ventiation is provided
at all cnickets and around all \

unit skybights \ \\

Install 2x3 or 2x4 wood batlons
on the flat, Attach battons to
the roof rafters. Leave gaps

between the ends of the .
battons to allow for lateral air
movement as well as vertical

air movement,

Extend battons onto the fascia o’

-

10 provide a vent opening at
the bottom of the roof
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Blocking to maintain ventilation space —

Ventilation mesh —
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|
Sheet WRB (Tyvek
or equivalent)
D "'-.": -
Sheet metal counter flashing — ; ; _:"-~
= |
a (]
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RIDGE

N e — w— o

EAVE

e
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