NAHB Builder 20 Group

Lstiburek

Roofs

Building Science

Roof insulation

Continuous ridge

Insulation wind baffle ventilation ——»
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Water protection
membrane
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Gypsum board with vapor
semi-permeable (latex) paint

Consider increasing depth of
insulation by using deeper
trusses or oversized (longer)
trusses

W
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Continuous
soffit vent
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Vinyl or
aluminum siding —————> Caulking or sealant
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Rigid insulation

Gypsum board with permeable
(taped or sealed joints)

(latex) paint
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Unfaced cavity insulation,
cellulose or low-density
spray-applied foam
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Leaky air handling unit
and supply ducts

?

Supply Return Supply

e e @6

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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Melt water
running under -
thin ice slab_—" (,_/(’
“<—— Melt water running

down underside
of sheathing

Icicles

Ice
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Warm air is
trapped by
overhang

-1 Cladding
warms air

JJ:
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unit
&4 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

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

Roof sheathing
Roofing paper
Shingles

Roof sheathing A
. z=
Roofing membrane 2
Vented space
57 Air barrier
=z membrane
2 »
& Wood decking
Timber rafter or
exposed joist
Building Science Corporation 2
Joseph Lstiburek
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Roof sheathing

Roofing membrane

Shingles
Roofing paper .
i W at
Roof sheathing A5
eNA
Vented space AV o
N
P
+ Spray foam
air seal

Timber rafter
or exposed joist

Wood decking
Air barrier membrane

W 8

R-60 rigid insulation (horizontal
and vertical joints staggered)
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EAVE
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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 T
LOCATION, OR AT A LOC,

CONTINUOUS SEALANT
AT THIS LOCATION WOULD
HAVE PREVENTED FAILURE

INTERIOR
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0.019" ALUMINUM - CONTINUOUS
SECURE WITH PANEL SCREWS AND

NAILS, LAP d Al f FILL ALL GAPS WITH FOAM
:noru ulsu:‘ ot AL SEALANT; CONTINUOUS BEAD
/ RIDGE SEAL
#14 PANEL SCREW - GENEROUS BEADS

7 OF CAULK SEALANT

(MAY BE UNDER OR OVER
ALLMANUM FLASHING)

SEAL ROOF

Ra0GE wiTH
ROOF MEMBRANE OR 0.19* S
ALUMINUM SHEET EXTENDING INTERIOR DRYWALL SecTIoN
6" EACH SIDE OF APEX
CONTINUOUS SEALANT AT
LOWER PANEL JONT
SECTION

SEALANT /-~ GAP PROVIDED
IN GAP BETWEEN
PANEL EDGES,

Building Science Corporation

Joseph Lstiburek 60

© buildingscience.com

Brewster, MA

30 of 52



NAHB Builder 20 Group

Roofs

ROOFING PAPER
TWO LAYERS OF 2° THICK (R-28)
ISOCYANURATE RIGID INSULATION
(JOINTS OFFSET/STAGGERED
HORIZONTALLY AND VERTICALLY)
/ INTO SIP

0SB SCREWED THROUGH TWO
LAYERS OF RIGID INSULATION

N\

(PRIMARY AIR
BARRIER)

OF EPS

SIP (MAXIMUM 8"
AT R-32)

Building Science Corporation
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Figure 1
* Ramiove 3399 of 0SB fom each e of rdge
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Figure 2
+ Croate air 503l wih 5310 Of Tyvek® (1ape seams of Tyvek®)
= Hoks Tywsk® shewt in place wh metad SER0nG

Tyvak® sheet seaied
0S8 wih acryic Matal svap
‘cauk seatant

Figured

» Constuct wood idge vert with 262 heving

* Use Cobra® Ridge Vent rof mesh at 6dges of vent 10 convol insect entry
Y4058

202ty @ 16° 0.
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Legend
~a— Upper level air flows
~a— Lower level air flows
~a—p= Air flow at panel joints
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Legend
~&— Upper level air flows
~a—p Lower level air flows

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

Roofing paper

Vent space of nailbase
insulation panels

\

’)m\ =
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 \\

insulation = ‘\\\ \

Roof sheathing " \\\‘

Sealant Z 2 Underside of roof
T \ sheathing is typically

Rigid insulation the “first” condensing

notched around roof ‘ surface

trusses and sealed —

Vinyl or aluminum siding —> g ) Unfaced batt insulation

Rigid insulation : ”‘4 ~—— Gypsum board with vapor semi-

Building paper [ ’{ permeable (latex) paint

drainage plane

Building Science Corporation
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100 I ‘
90 1 Mean monthly
\ outdoor temperature
80 L~ s —— First condensing surface _|
7 \ temperature (underside of
70 N roof sheathing) if R-5 rigid |
insulation is installed over
60 Dew point temperature roof deck "
e at 50% R.H., 70°F —— /
T '\
~ 50 7
0
E _-_]._.M____.
© 40
@
<%
E 30 Dew point temperature A
k= 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

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

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

Sealant

OSB or plywood
roof sheathing

Rigid insulation notched
around roof rafters
and sealed

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

Vinyl or Caulking or sealant

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

Rigid insulation (taped,
shiplapped or
sealed joints)

Unfaced batt insulation

Building Science Corporation
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Roof insulation

= B Continuous ridge
Insulation wind baffle ventilation

2" minimum space

Water protection
membrane (ice-
dam protection

where required)

Rigid insulation
(taped or sealed joints)

Gypsum board

x Caulking or sealant

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

Continuous
soffit vent
Vinyl or
aluminum siding

Rigid insulation
(taped or

sealed joints)

Cavity insulation
with vapor
retarder backing
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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

Building paper
drainage plane

— Unfaced batt insulation

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

Scupper

Two layers 0S8
Cavity nsulasion; see
Material Compatibility
and Substitutions

Polymer modified (PM) oe
traditional coment stucco

Tyvei® Stuccowrap®

Vioop scroed flashing tucked
behind drainage plane

Building Science Corporation

Roofs
Soil stack vented throughs
Metal cap n;':oumelpmmn
18" wide membrane strip
Coping wedge

Gypsum board with semi-permeatie (latex) paint
Sealant, adhesive or gasket a1 1op plate
Cauing or sealant

2X6 24" 0.c. advanced framing

- Sealant at al
penetrations

/4" cantm

\/

Sol gas ventiation
stack

7~ Sealant at ol slab
penetrations
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18" wide membrane strip

under parapet folded

Metal cap down over exterior ﬁ."';g‘%rrgenre
rigid insulation (membrane
Coping wedge roofing in very
| OosB cold and cold
OSB sheathing Rubber roofing climates; house-
Scupper ——————— || membrane wraps, building
=2 Rigid insulation paper in all
| other climates)
1l
I e
Sealant T T (T 71T ([ gt (71 (T ([
Rigid insulation NN N Lo b II l\\
IR [} [ ANAY (SANARA] I
OSB, . ] ‘u":n ‘tl‘;“u‘u’ “| T l\l’ll\l\l IR
Cavity insulation P (RRTRTRTRTRTE
Sealant LTS I\ AR

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 gasket at

top plate

Cavity insulation

1/4" cant/ft
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OSB sheathing

Scupper —/i

Two layers OSB

High density spray
foam insulation

Polymer modified (PM) or —
traditional cement stucco

Metal lath

Building paper bond break

over drainage plane

—

Metal cap

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

Coping wedge
OSB

permeable (latex) paint

| Rubber roofing
_ membrane \
l
l
1l
Il N s = = I S ',_\_‘__ 27
1l e v o e e g N \,C"I_/
i S s e = T2
\ S - - -
: t\:\ S AR, NS
! /:,\‘ \‘\\‘\: I Vo
I T o N (R N s GG = =
1l i AR 3 N 2 SRS —
Il
1l
l
|l
l
1l
|l
l
1l

—— Cavity insulation

Sealant, adhesive or gasket at
top plate

Caulking or sealant

1/4" cant/ft

Cavity insulation
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Map of DOE's Propused Climate Zones

N

Moist (A)

Warm-Humid
Below White Line

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 Non-occupiable

space

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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