air barrier

ahaa

association of
america

BUILDING
ENCLOSURE
CONFERENCE

RESTON

2022

MAY 10-11

Roof-to-Wall Connections:
The Big Disconnect

Roy F. Schauffele, FCSI, CCPR, FABAA, CABS

Division 7 Solutions, Inc.




Air Barrier Association of America
Presentation Code of Ethics

The Representative, when speaking about Air Barrier technology and using language,
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Learning Objectives

Become aware of Understand the Understand the Learn the basic
compatibility issues importance of the integration of the requirements for
between the roof and roof/wall air barrier different types of air detailing and
wall barriers into the roof sequencing of

assembly roof/wall connections







3 types of back up walls

e Block, OSB, exterior sheathing

5 types of air barriers

e Fluid, self-adhered, SPF, board stock, mechanically
fastened

QL”Ck Math: 4 types of insulation

# Of PrOd UCtS e SPF, EPS, polyiso, mineral wool
4 types of cladding

e Brick, metal panel, EIFS, cement board

Total

e 116 wall configurations




More
Quick Math:

# of
Manufacturers




ROOF TIE-IN TO WALL BARRIERS
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Roof / Wall
Connections

 Why is it so important:
* Building science

e Significant area that causes
air/water leakage

e Windows are the #1 area

e “Largest” holes in the air
barrier system
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Building Science

* Purpose of the air barrier
* Reduce air flow
e Reduce moisture/water
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Stack Effect in a Two Story House
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Building Science

Infiltration airflow




Building Science

Air Flow — Wind Effect




Building Science

Air Flow — Mechanical Effects

Supply Ventilation

8§ Fresh air
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Building Science

Air Flow

Wind Effect Stack Effect Combustion and
Ventilation




Building Science of Roof / Wall

Wind Stack effect Mechanical effect




Wall Air Barriers

* Key requirements
* Liquid water impermeable material

* Continuous
* Strong: resist positive and negative loads

e Durable




Roof Air Barriers

* Key requirements

* Liquid water
impermeable material

e Continuous

* Strong: resist positive
and negative loads

e Durable

Image from Dr. A.
Baskaran - NRC

™ Membrane (top sheet)

v Plate

~ Membrane (botiom sheet)
4 1"~ Fastener

~4 " Insulation

;‘:z ™~ Vapour barrier




Air Barriers

* Code compliance options — IECC 2015
* Material
* Assembly
* Whole building air tightness




Building Codes

Material Assembly
C402.5.1.2.1 C402.5.1.2.2
e ASTM 2178 e ASTM 2357, 1677 or 283 e ASTM 779
e 0.004 cfm / ft2 > BT e 0.40 cfm/ft?
: e List of 3 assemblies . cim
e List of 16 deemed to comply, if e Or equivalent
materials that are RIS Eie SElEe method approved

e Concrete Masonry
acceptab|e Walls (coated with block

prOVidedjOintS filler or two coats of a paint or
sealant)

gre sealed and . e Portland Cement /

installed as an air sand parge, stucco or

barrier plaster (min % inch)

by code official
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Types of Air Barriers

Self-adhered membranes
Fluid applied membranes
Sprayed Polyurethane Foams

Boardstocks

 Insulating (polyiso, XPS, etc.)
* Wood, Drywall

Building Wraps

Sheathings with pre-applied
membrane




Reality of
Construction

e WWall and roof air barrier
have to be continuous




Reality of
Construction

e Unadhered membrane
e Reverse lap




.,_- Reality of
Construction

Mind the gap!

K




Compatibility

* SO many choices in regards
to roof systems, wall
systems, and types of
materials...and must be

compatible l
"



Compatibility

Peel & Stick Peel & Stick Spray

Asphalt Butyl Polyurethane Polystyrene Polyiso
Flashing Arcylic LAB Asphalt LAB Polyether LAB Silicone LAB Membrane Membrane Foam board Board

Copper asphalt

Copper drainage

Copper fabric (asphalt)
Copper fabric (non-asphaltic)
Copper sheet metal

EPDM

EPDM SA (asphalt)

PVC

PVC Kee

PVC Kee SA (asphalt)
Rubberized asphalt peel & stick
Stainless steel drainage
Stainless steel fabric
Stainless steel self-adhered
Stainless Steel sheet metal

Caution
Compatible

From the ABAA’s Flashings and Terminations Committee



* Single Ply (PVC KEE, TPO, EPDM)
* Multi-Ply
e BUR
* Fluid Applied
* IRMA
* PMA
* Modified Bitumen

» Steep slope (metal,
shingles)

Types of Roof Systems




Considerations for Single Ply

e Not compatible with most rubberized
asphalt peel and stick membranes

e PVC KEE: transition onto roof deck
e TPO: transition onto roof deck
e EPDM: issues with asphalt




Single Ply
PVC KEE,
TPO, EPDM
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Photo courtesy of Andrew Dunlap, Smith Group



Single Ply
(PVC KEE,
TPO, EPDM)

CMU Parapet Option - Humidified
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Photo courtesy of Andrew Dunlap, Smith Group




Fluid Applied
Wrapping

Over Parapet




Considerations for
Multi-Ply

* Multi-Ply (BUR, Modified Bitumen, Fluid Applied)
* No compatibility issues with like asphalts
e Oliensis Test

« Recommended getting letter from
manufacturers




Consideration
for Steep
Slope

* Connection can be made
at ceiling level

 Seal all penetrations
through ceiling



Roof to Wall
Connection

What does this have
to do with the roof?




Low Roof to
High Wall

Low Roof / High Wall

AR(VAPOR BARRIER —

EXTERIOR SHEATHING
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INSULATION
AR SPACE -
EXTERIOR VENEER

FLASHING

ROOF MEMBRANE
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RETARDER

Photo courtesy of Andrew Dunlap, Smith Group
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Roof to Wall * Pre-construction meetings are critical
Con nECtiOn * Who is responsible for the connection?

e Sequencing of construction

Detailing * GC’s responsibilities




Roof to Wall
Connection- Guidance

* Roof membranes are water tight, but may leak air at
* Parapet
* HVAC curbs
* Expansion joints
* Penetrations




Roof to Wall Connection - Guidance

Most common location of air and water leakage is the parapet
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Roof to Wall
Connection -
Guidance

* Some consultants and
manufacturers recommend using
a fully adhered membrane at the
deck level or below most of the
insulation
* Performance achieved through
* Interior air barrier
* Multiple layers of insulation
* Cover board

* Fully adhered membrane

New roofing system —
Fully aghered membrane

Roof sheathing

Two layers of rigid insulation

(joints staggered and offset) —\:\\

\
—

Fully adhered membrane air barrier —/ / /
Gypsum sheathing / /

Fluted metal deck /

Drawing courtesy of Building Science Corp.



Drip edge and

Roof to Wall - foere foam st
< Roof membrane

Self-adhering membrane

Connection - Seltadnering memtrane
air bamer
. :. Fluted steel deck
Guidance =L

membrane

Foam board : Gypsum board
insulation (= roof sheathing

\ir gap
* Roofs are different than walls

* All materials are vapor impermeable

* Vapor control layer is located on
exterior side of insulation Yashing

* Issue is climate dependent

* Interior vapor barrier and roof system
that has the air and vapor control layer
on the exposed side can result in a
sandwich for moisture

d flashing
Roof drain

Window

6" light steel stud
wall w/R19 fiber-
glass insulation

membrane

Polyethylene film

Concrete slab

LT TN

Picture courtesy of the EPA



Roof to Wall
Connection -

Guidance
 What/whereis the roof air barrier

* |s it the top roof membrane

e |s it the steel roof deck...metal
is an air barrier

* |s it the concrete
deck...concrete is an air barrier

e |s it the membrane installed on
the roof deck

Picture courtesy of Sika Sarnafil



Roof to Wall
Connection -

Guidance

Transition of wall air barrier to
underside of the metal roof deck
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Roof to Wall
Connection -
Guidance
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Roof to Wall e —

COPING

Connection -
Guidance

WOOD NAILER
STRUCTURAL BACKUP WALL

MEMBRANE FLASHING SEALED TO
WALL CLADDING TO MAINTAIN AIR
BARRIER CONTINUITY

MEMBRANE FLASHING

: ' WALL CLADDING SERVING AS
\I: ll AIR BARRIER

T

MUY

/' L. ROOF MEMBRANE SERVING AS AIR BARRIER

 What/where is the roof air
barrier

* Identify clearly in the
drawings what is
providing

» Water control layer
e Air barrier layer
* Vapor barrier layer

[{LATE

COVERBOARD AND THERMAL INSULATION

AN

ROOF DECK

NOTE: THIS FIGURE IS MEANT TO CONCEPTUALLY DEPICT AN AIR BARRIER SYSTEM
IN A BUILDING ENVELOPE. IT IS NOT INTENDED TO BE A CONSTRUCTION DETAIL
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ABAA Resources

ABAA has Regional Advocates who can provide guidance

NEVBRANE) kY © @ ® IABAA INTERFACE GUIDELINES,
WALL TO ROOF TRANSITION

TE INTO B3 (WALL
Revised October 14, 2018

AIR BARRIER) OR
INTO EXTERIOR AR
BARRIER COATING

INTRODUCTION

Air leakage performance has been established for most building enclosure material and assembly
components that are commonly used in the building construction industry. However, air leakage
performance for the interface of materials and assemblies is often missed or misunderstood. Continuity
of a building’s air control system lies heavily on how well the building enclosure components are
interfaced. It is critical for the design professional to establish which components of the building
enclosure will comprise the building enclosure air control system. These components may include, but
are not limited to, vapor barriers, waterproofing (WP)/damp proofing (DP), weather resistive barriers
(WRB), fenestration, roofing, precast and cast-in-place concrete, prefabricated panel/unitized systems,
insulation, miscellaneous and structural steel components and more.

The relationship between components and trades that is required to ensure continuity of the building
enclosure’s air control system may not be immediately apparent or intuitive if the contract documents
are unsuccessful in presenting the building enclosure as a contiguous and cohesive assembly, composed
of inter-related parts. Furthermare, if the contract documents fail to clearly represent the building
enclosure’s continuous air contral system and trade relationships, the related subcontractor's obligation
will be limited to the installation and performance of their system alone. This guideline paper will focus
primarily wall to roof transition detailing, speci the i ion of the air control layer.

EXTERIOR AIR
BARRIER COATING
AS SPECIFIED -

ASSEMBLY TYPES

INTERIOR FINISHES, FIRE
RESISTANT MATERIAL,

SYSTEM DESIGN CONSIDERATIONS

SPECIAL INTERICR SURFACES Design Intent
AS REQUIRED FOR EACH N
BUILDING TYPE Construction Sequence
Chemical and adhesive compatibility of materials
% AR T — Responsibility
m [R0 (PR SAEN (R0 VEMASA(E). FORED Location of products in specification
[ R S OO CoSERY W More often than not, individual building enclosure material and assembly specification sections
| [Foor smaamon Lavoes (wa sowes on fowe | fail to acknowledge the relationship or interface between adjacent components; these
APTLED) ;. - P, i i
oo o s ot o A= | relationships should ?e indicated in the design fir.awmgs for consideration by general contractors
| oA OR ROULDY) and subcontractors in delineating scope, defining the extent of a warrantable systems and

NOTES: e o Dl S OX PA- oL coordination and sequencing of trades in the field.

. CESONER ‘MUET MEET THE Wi UPLEFT. RECUIREMENTS FOR | 2 [ Syt M/ Proper specification coordination and cross referencing, in association with the building air
EACH PROJECT WHEN DESIGNING THE EDGE METAL, ARG ST B o OO control components, includes referencing related specification sections, identification of pre-
ANCHORAGE OF WOCO BLOCKING AND ROOF ASSEMBLY, WATER SHEIONG BARRID, €0 NO. 15 O WO, 30 construction meeting participants and meeting content, clearly defining shop drawing

b requirements related to project specific detailing and identification of all interfacing systems (with
SHI —A FOR ADDITIONAL INFORMATION. AL NEAATIN
SEE SHEEY Sk-h FOR ADDITIONAL designation of thase both in-contract and NIC] and mock-up consideration(s]. In addition to the

e oatar DETAIL_NO.

abaa 224 cuReoETALS | o0r EDGE: SINGLE WYTHE CMU WALL SK-3
"

specification coordination and cross referencing requirements mentioned above, there is always

| ROOF TO WALL TIE-IN




Things to

remember
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