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This presentation

* Roofing
— Low-slope
— Pitched
— Membrane, metal, etc.
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—Roofs 2

Roofs

* Roofs are significant proportion of the area
of low-rise buildings
— Significant to total cost
— Major area for heat loss / gain

— Low-slope membranes usually need
replacement every 15-25 yrs.

» Wide range of membrane choices
* Insulation on top or bottom of membrane
» Green roofs = organic ballast
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Water that penetrates is
diverted downward and
outward by fiashings and
membrane

Erom Bake, M. Roofs, 1980

Water penetrates protected membrane
roof system and must be dealt with at
the membrane

_———— Ballast (rock, pavers, earth)

—— Extruded polystyrene
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Filter fabric

insulation

Planar roof structure sloped
at min. 2% toward drains

Drainage gap, i.e., drainage mat
or grooved insulation

Fully-adhered roof membrane
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Roofs 8

© buildingscience.com

20of 16



Garland Company

Straube

Aim High Seminar: Part Il

Inverted Roof

* Pros:
— Preferred approach
— Exterior insulation
eliminates thermal
bridges
— Protects membrane
* Cons:

— Added weight of
ballast

— Can only use XPS

November 8, 2011

Building Science 2008

Exposed membranes

* Pros:
— Lightest weight
— Wide variety of
insulation and
membranes
+ Cons:
— Exposed membrane!

Exposed Membrane Roof

water resistant membeane —

insutaton

Enclosures No. 9/
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1

“Money spent on roof slope is one of the best
bargains in the construction business”
Wayne Tobiasson, CRRL

Building Science
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Fully-adhered membrane

Coverboard

—

Two layers of rigid insulation
(joints staggered and offset)

November 8, 2011

* Why fully adhered?

|I \

Membrane futiers

N N G

Fully-adhered membrane air barrier —fl

Roof deck sheathing

Fluted metal deck

Building Science .com
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Low-level air barriers

» Roof membranes can be air barriers
* In practise, a deck level air barrier is more
reliable, easier to control

— Other benefits include secondary roof during
construction and re-roofing

November 8, 2011
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Building Science

A cheap air barrier

— Roofs 18

Combine multiple penetration at doghouses

Building Science
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Avoiding penetrations is always best
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White roofs: the coming storm

Parapets

White roofs

* Lower heat gain: great!
* Reduce stress on exposed roof membranes
* But: Reduces drying out of roof

* Thus: Require better moisture control!
— Air barrier
— Construction moisture

Building Science.com
Roofs 28
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Green Roofs

» Green roof acts as thermally massive, low
solar absorption surface
— Not insulation

« Save energy compared to black roof of same
R-value

» White roof with more insulation is less

expensive alternate
» Don’t feel good

Building Science 2008
Green Buildings  No. 31/51
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“Perfect” Green Roof

__— Planting Medium
— Concrete Curb or Paver

— Root Barrier
—— Insulation
. Drainage Space Fully-adhered
— Drainage Plane  membrane!

"~ Sioped Concrete Topping
T Precast Structural Deck

Building Science
Green Buildings  No. 32/51
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Energy: Dirt is not insulation

Annual Heating and Cooling Energy
Consumption [kWh/m2]
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Cumulative rain/runoff during a (typical) rain event
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Green Roofs

» To save energy, use white roofs with lots of

insulation

Likely absorbs particulates

Soil does store lots of stormwater
— Retention mats can do the same

Likely cleans water somewhat

Building Science

No. 36/51
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Sloped roofs

Basic Physics are the same

Slopes allows non-waterproof materials to
be lapped “shingle fashion”

+ Air — vapor impermeable insulation needed
OR
ventilation of the sheathing

Air leaky roofs require more ventilation

4
Building Science Building Science.com
— Roofs 37 Roofs 38
Vented Pitched Roof Types
| I
]
« Vented Attic ‘1 )
— Insulation/air barrier at ceiling plane w X
 Cathedral Ceiling N I §
— Insulation/air barrier at roof plane T W SR
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(Conventional) Ventiated Altic Ventilated Cathodral Cefing & Corporation membrane
From Baker. M. Roofs. 1980 Roofs 40
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Water-shedding roof cladding
(asphalt shingles, wood shakes,
tiles, metal panels)

Drainage gap (drain mat
or integral with cladding)

Water control layer ﬁ

Sheathing

Ventilated
Space

Ventilation — Thermal control

layer

Roof insulation ——

Insulation wind baffle

2" minimum space  ——

Water protection
membrane ———__

Continuous
soffit vent —

Vinyl or
aluminum siding

Rigid insulation

(taped or sealed joints) —

Unfaced cavity insulation,
cellulose or low-density

spray-applied foam ——

T
T
1} L IH‘ {

Continuous ridge
ventilation ——»

VAl A A A
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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

Caulking or sealant

Gypsum board with permeable
(latex) paint

Building Science 2008

~ Roofs 42
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Beware Air leaks! e
Ventilation path? b
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Pitched Roof Types

* Unvented Cathedralized Attic

— As cathedral but no venting above
insulation

* Unvented Cathedral

—
K

-
o

Urvertted Cathedrakzed Alc Unvented Cathedral Cesding

Roof membrane
~——— Fiberboard hygric buffer

Rigid insulation

Air barrier membrane
Gypsum sheathing
Fluted steel deck

ce Corporation

Building Science 2008

Joseph Lstiburek — Roofs 48

© buildingscience.com

12 of 16



Garland Company

Straube

Aim High Seminar:

Roof cladding (asphalt shingles, -
metal panels, tiles, wood shakes, etc.)

Drainage gap

Water control membrane —

Rigid insulation in two or more -
layers with horizontal and vertical
joints staggered

Coverboard fastened back to deck or
structure as per structural requirements

Airflow control membrane

T Roof deck/sheathing

“~—Sheathing

" Roof structure

Building Science .com
Roofs 49
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Shingles
Roofing paper

R-40 rigid insulation (6 inches

of R-6.5/inch rigid insulation) in
two or three layers with horizontal
and vertical joinst staggered

screwed through rigid insulation
to wood decking or timber rafters

Air barrier membrane
(sheet polyethylene,
membrane roofing in
very cold and cold
climates; housewraps,
building paper in all
other climates)

Nail base for shingles (plywood or OSB)

" Timber rafter or exposed joist

" Wood decking

Building Science 2008

Joseph Lstiburek — Roofs 52
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Joseph Lstiburek — Roofs 54

Straube

Reofing

Fully adhered roof membrane underlayment

Upper roof sheathing

Two layers of 27 foil-faced polyisocyanurate staggered

Lower roof sheathing
2x12 wood rafters

R-40 celiulose insulation

Siding aver 1x4 furring

Building Science 20!

— 1/2" gypsum board

b=

v
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2X6 24" o.c. advanced
framing

Low density spray foam insulation ———_

Asphalt shingles

Roofing paper

Root sheathing

Raised heel truss

Rigid foam, or comparable,
as backdam

Soffit — Non-occupiable

space

Roof underlayment
sealed to drip edge ‘

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

'/2" gypsum board with
semi- permeable (latex)
paint

BuildingScience.com

© buildingscience.com

14 of 16



Garland Company Aim High Seminar: Part Il November 8, 2011

Metal roof

Slip sheet ]
- =1 Fully-adhered — \
! membrane — Metal edge
.l
% "
Continuous

cleat

Building Science

— Roofs 57 Roofs 58
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