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Air Barrier Association of America (ABAA) is a Registered Provider with
The American Institute of Architects Continuing Education Systems.
Credit earned on completion of this program will be reported to CES
Records for AIA members. Certificates of Completion for non-AlA
members are available on request.

This program is registered with the AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AlA of any material

of construction or any method or manner of handling, using, distributing,
or dealing in any material or product.
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Quality Management Best Practices for Installing Self-

Adhering Sheet Air Barriers

Learning Objectives:
1.

ldentify best practices and lessons learned during the installation of
air barrier system on a large commercial building

. Demonstrate how a QA/QC process can reduce the inherent risk in

to control water, air, and vapor

Describe the methods used to control and assure the quality of the
barrier system from design through construction

Explore how the testing of adjacent enclosure systems can impact
inspection of the air barrier




_ Agenda

Introduce Quality Management Program

* Quality Core and the Project Quality Plan

e Definable Feature of Work Log

* Compare with Building Enclosure Commissioning and
Assurance Program

Case Study Project
* Wall Construction

« NFPA 285

* Design Review
 Enclosure Review

Inspections and Testing
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Goals for Quality Management Program

Safety

e Zero injuries
* Active participation
* Here to help, not police

Quality

» Zero rework
 Active participation
* Here to help, not police
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External (owner, Design Team)

* Project Success Factors

* LEED Silver

* First new building on
campus in 40 years

Internal (construction Team)

Scheduling

* Quality deliverable, on
time
e Last Planner method

» Zero leaks

e Zero punch list items

* Financial success

» Control exposure to
liability




Strategies: Project Quality Plan (PQP)

Third On-site
Party Quality
Reviewer Manager

Scope
Manager

Process

EIHRENIE ntegrated Wor
_ _ Feature =IF=Ta
air barrier Construction | Management | of Work Inspections

a b a a Last Planner Method e
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Definable Feature of Work (DFW)

Phase Level Task Level work Feature)
Preparatory Meeting

Drawing and Change Management
Specification Review

BUILDING —1 Coordination
ENCLOSURE | Mockups

Integrated Work Plan

Initial Inspection

— Change Management

Quality Management

air barrier Constructability Review
b At Final Inspection
a a a Enclosure Coordination

Meetings
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Detinable Feature of Wark (DFW

WP

Prep Meeting/ IWP 'Anticipated Start Initial Mock-Up Quality Control Notes (Mock-up Description,

Title

Task Level
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Review

Date

Inspection

Performance Testing, 3rd Party Inspections, etc.)

General Conditions

Special Inspections & Testing - Structural & Technical 11/8/15 11/15/15 N/A

Tower Cranes Erection 2/1/16 2/8/16 2/9/16 3rd Party Inspection

Personel/Material Hoist Scheduled 7/29 8/1/16 8/2/16 3rd Party Inspection

Earth Retention Systems DONE 1120116 1121116 SutBeity Deslan Reviow ki ispecion
Mort Inspection

Existing Conditions

Hazardous Material Abatement DONE 1/20/16 NA IWP received 1/20

Demolition 11/6/15 11/13/15 NA

i 11/23/15 11/30/15 12/1/15 Subcontractor weekly (or 1/2" of rainfall within 24 hrs)
Sitework
ilities NOT DONE 4/29/16 4/30/16

Landscaping and Hardscaping, Irrigation, Site Furnishings 6/7/17 6/14/17 6/15/17

Storm water infilitration system 5/8/17 5/15/17 5/16/17

Foundation

Footings and Grade Beams 1125/16 21116 202116 Pepoe (Soll. Farme - RRebar Embeesiaisayes. Mo
Design, Install Method/rate)

Backfill and compaction DONE 41116 412116 i Riaes Mocicup, callectiand save ik prity sols
inspection/tests

o -

CMU DONE 7/25/16 8/8/16 8/9/16

Mortenson Self-Perform Concrete (footings, foundation walls, columns) % DONE 2/3/16 2/4/16 icians Tunns, Vi ntee:Conditions; Colming7 Interaction
with WP membrane,

Mortenson / CECO Self-Perform Concrete decks 3/21/16 3/28/16 3/29/16 Includes Winter Conditions, PT, Shoring

Structural Steel Erection 9/6/16 9/13/16 9/14/16 Dats 15 fol 81811 of ERyWay steclion, Inckides Mmelal decking
installation, as-built specific points after erection

Mortenson Self-Perform Slab on Metal Deck 9/13/16 9/20/16 9/21/16 2l fof skyway fobe Inckides ook flaidese.desGusdal),
as-built specific points after pours

Precast Architectural Concrete DONE 7/25/16 8/8/16 8/9/16

Enclosure

Foundation Waterproofing DONE 3/15/16 3/16/16 lnc!uqes ﬂext'Jle heing et mela‘l ﬂashlngs, walok:
resistive barriers (WRBs), preformed joint seals,

Exterior wall framing, sheathing and waterproofing above grade (WRB) DONE 6/6/16 8/1/16 8/2/16 Includes mineral wool insulation (on exterior walls)

Roofing, Deck Insulation, and roof accessories 9/22/16 9/29/16 9/30/16

Metal Wall Panels 9/8/16 9/15/16 9/16/16 Includes Louvers

Openings (Doors and Windows)

:t(c):llow metal doors and frames, wood doors, door hardware, sliding interior doors, 10111/16 10/18/16 10/19/16 Be sure to cover security / access control.

Curtainwall and Glazed Assemblies, Entrances and Storefronts 8/30/16 9/6/16 9/7/16 Include firestopping at slab edge
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BECx

Case Study

ABAA QAP

Design Narrative includes some of this information, but OPR document has more specific information

Owner's Project Requirements (OPR) Design Narrative No like Owner directives, restrictions or limitations, durability expectations and building enclosure life
to have more detail relating directly to enclosure systems.
Yes No In BECX, checking for inclusion of Commissioning Process requirements

Drawing and Specification Review

In Case Study, checking coordination and constructibility

Building Enclosure Specialist

On-Site Quality Manager

ABAA Accredited Contractor
Certified Installer

On-site QM is building enclosure SME, but is employee of GC

Commissioning Authority

No

No

BECx Progress Reports

Inspectors reports
Third Party Reviewer reports

Inspectors reports
Third Party Reviewer reports

Basis of Design reviews at design phase No No Some other projects (usually Design Building delivery method) include periodic design review by GC
Technical Peer Review of enclosure Enclosure Review by GC and Third Party No
By Consultant and by GC's in-house
No
Performance
Review and advise lab and field mockups By Third Party Reviewer Yes
BECx reviews submittals GC reviews submittals No
Issues/non-conformance log Yes
P e A

Y
BECx activities in project schedule No No
Stte Specific Building Enclosure Per Specifications Specific to WRB: Three alternatives for Case Study Project: Specifications did not include performance testing of WRB

Verification Program

compliance with QAP

C Checklists

Yes

No

No No Specific testing required for WRB
Building Enclosure maintenance manual,
) ) No No
preventative maintenance program
hedule of i i hase,
ISchedule of service during waranty phase Vs No

call-back and warranty Enforcement




(= m Hennepin County
HCMC by the Numbers U = Medical Center
« $950 million annual budget " ;
* 620,781 clinic visits
» 486 staffed hospital beds
» 23,051 inpatients treated

e 112,626 emergency
department & urgent care
visits

e 2,243 births per year

 Paramedics serve residents in 14 cities in |
Hennepin County

] _ * Approximately 50% of Minnesota’s
air barrier physicians have trained at HCMC

a b a a Minnesota’s only 24/7 Hyperbaric
Chamber

association of
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Case Study: HCMC Clinic and Specialty Center

Houses 37 clinics previously in 3 buildings
347,000 SF clinic space
200 space underground parking

Skyway and tunnel connection to HCMC Campus

Primary Care and Specialty Clinics

 Same day surgery and procedure

» [Comprehensive Cancer Center with radiation therapy
o  Physical Therapy and Rehabilitation

o [utpatient Imaging and Women's Imaging
 Traumatic Brain Injury Center

* |ntegrative Health
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Strategies: Project Quality Plan (PQP)

Third On-site
Party Quality
Reviewer Manager

Scope
Manager

Process

Detinable ntegrated Wor
Feature mlf=ta
Management of Work

contractors

air barrier

Inspections

a b a a Last Planner Method Testing
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Strategies: Project Quality Plan (PQP)
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HCMC Clinic and Specialty Center

Case Study:

Building Construction:

Cast-in-place concrete structure
Light gauge framing exterior wall construction

Exterior finish materials:
* Precast panels (venf
* Metal panels on upr]
* Curtainwall system‘,f‘

AIR
D
i
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| |
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Design Review: The Building Mem

Prescriptive Specification

* Multiple manufacturers plus “others as approved”

e ASTM E2178 (max. 0.004 CF/minute/SF at 1.57 PSF differential
pressure) :

e < 0.1 Perm (vapor impermeable)

» Either self-adhering sheet or liquid-applied membrane

Coordination with Other Trades
* Foundation waterproofing material: Use same manufacturer

« Sealant compatibility at curtainwall

* Construction Sequencing
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Walls Containing Mineral Wool Insulation

1 — Concrete wall

2 - Concrete Masonry wall
3 = Standard Clay Brick Wall
4 — Adobe Block wall

Wall Component

Base wall system = Use either 1, 2, 3, 4or 5

Cavity Insulation — Use either 1, 2 or 3
Exterior sheathing — Use either 1, 2 or 3

Air and water barrier applied to gypsum sheathing = Use either 1,
2 4 .5 or9

&
Lt
=

m
|
og

Exterior insulation

Exterior Venser — Use either 1 or 2

Materials

5 — 1 layer — ¥-inch thick, Type X, Gypsum wallooard on interior, installed
over stegl studs: manimum 3 ¥-inch depth, minimem 20-gauge at a
maximum of 16-inch OC with lateral bracing every 4 it vertically

1 — Nane
? = Fiberglass batt insulation (faced or unfaced)
3 - Any noncombustible insulation

1 — Mane
2 — M-inch thick externor type

3 — #-inch thick, Type X, exterior type gypsum sheathing

1 = Perm=A=Barrier® Liquid
2 — Perm-A-Barrier® NPL

3 - Perm-A-Barrier® WPL 10
4 — Perm-A-Barner® VPO

3 — Perm-A-Barrier® WPL

= =A=Harrer® WEL L
7 - Perm-A-Barrier® Wall Membrane

B = Perm-A-Barmer® Aluminum Wall Membrane
9 — Perm-A-Barrier® WP5

tineral wool (27 min. thick, unfaced, mechanically attached and meets
ASTM CE12).

1 - The mineral wool shall not have any type of facer on either side

2 = The mineral waol shall be norcambustible wia ASTM E 136 testing.
The density of the rmineral wool shall range from 4.0 to 9.0 bs/ft3.
The R-walue/inch of the mineral weol shall range from 3.5 to 4.5

3 — The mineral wool insulation must be mechanically attached
4 — The mineral wool must completely cover the air bamrier

1 = Any noncombustible exterion veneer with or without air gap between
exterior insulaticn and exterior veneer

4 = Any combustible extenar veneer, that has been suctesstully tested by
the parel manufacturer via MFPS& 285 test methed, with or withaut
air gap between extenaor insulation and exterior veneer. Installed usng
standard installation techniques. Evidence of testing in accordance
with NFPA 285 andfar an ICC=ES report rmast be submitted to the
wade afficial.




Design Review: The Building Membrane

bauge metal window
support
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Design Review: The Building Membrane
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Design Review: The Building Membrane
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Design Review: The Building Membrane

Compatibility with other materials
* Must still meet specification requirements

 Must also meet project documentation requirements
Submittal
Substitution request

* Needs to address legitimate concern

 Compatibility letter both ways
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Design Review: The Building Membrane

Gypsum Sheathing Sealant

Window /
Curtainwall
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Design Review: The Building Membrane




Strategies: Project Quality Plan (PQP)

Third On-site . Construct-
Party Quality ability
Reviewer Manager Review

|\/|SaCnOapeer Physical Virtual
& Mockups Mockups

Process

Detinable
Change Feature
Management of Work

contractors

ntegrated Wor

air barrier

a b a a Last Planner Method
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Strategies: Project Quality Plan (PQP)

BT BT

Construct-
ability

Review

Physical Virtual
Mockups Mockups

Process
air barrier
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INTERIOR

EXTERIOR

GALVAMIZED SHEET
METAL BEARIMNG PLATE

SEAL INSULATION
T PLATE

SEAL FOIL FP.CING—\R

T SLAE

{;—;. COMCRETE
STREUCTURE

CLURTAIMIMALL

BUILDIMNG MEME RAME

FoIL-FLCED MIMERAL FIBER IMSULATION

*
Y

LF‘.ﬂ. REEING GARMGE —l

TUEE STEEL SUPFQRT A5 REQUIRED

LF‘ RECAST ATTACHMEMTS

MHH“““—TERMIN.“.TION BAR FOR WATERPROQFIMG

MIMNERAL FIBER INSULATION

*

.IIIIIIIIIIIIII.‘

FOUNMDATION WA TERPROOFIMNG
EENEEEN,

_-:—F'i_tEcAST PLREL
a L]

. DRAINAGE GHAMMEL WITH DRAIN TUBES
TWO-STAGE SEALLMT JOINT
SBE DETRILS
|

GREADE

¢S FNINESEEREENENENEENEEE NN NEN,
<+

‘asmwmanm

COMCRETE
FOURDATION
naLL

PRECAST ATTACHMENTS

L
*
EEEEEEERER

2 FOUNDATION WATERFROOQFING,
SIMSULATION, AMD DRAIMAGE MAT

Yan

llllll“

~—1—CONCRETE
=~ TUNNEL ROOF

LCP.ST-IN PLACE WATERSTOP

My

SILL FLASHIMG, MATCH CURTAIMINALL FRAME

Enclosure Review
Findings

Discontinuous air barrier
Drainage at precast
Thermal bridge

Construction Sequence:
Sealing Air Barrier
Drainage Channel / Tubes



( l EXT -
5 W\}Qf%gp‘: - - WALL ENg.
&ywrc
- e
B B6 CIN BuAZK)
(WGl |,
% \_ GRACE P-A-B
s ot W
WEEP P
SCREENS >
2 PER_PC - .
Cme‘is o—= | TN
GROVT ™HE REST £ | : EXTEND 2
o FRONT EIGE
STEEL DRIP | OF BRIGLEDGE
CAP (Con'T) . AP’ e
(BY WMORY)
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INTERIOR

EXTERIOR

METAL STUD WALL
FRAMIMG, [MT.
GYFSUM BOARD —

2" MIMERAL FIBER
IMSULATION

—Z-FURRING

BUILDING MEMBRANE (DASHED LIMNE)
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COMCRETE
STRUCTURE

DEFLECTION

BI8" GYPSUM SHEATHING

TYPICAL FIRESTORFING

\—BUILDING MOYVEMEMT JOINT PER
MEMBRAME MANLUFACTURER

STEEL SUF‘F‘DRT—'%-

FOR PRECAST

MTL. YWALL

FRAMING.. j
INT. GYP. BD.

SUPPORT ANGLE
FOR EXTERIOR WALL
FRAMING

~+—TYFICAL METAL PANEL

EXTERIOR WALL FIMISH

—LAF BUILDING MEMBRANE OVER
FRECAST AMD ONTO DRIF EDGGE

FRECAST PAMEL

1" AIRSPACE

2, FOIL-FACED MIMERAL FIBER
INSULATION OM IMPALING CLIPS

Enclosure Review
Findings

 [Discontinuous air barrier

Thermal bridge

Movement joint locations

Construction sequence
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FIRESTOPPING o 2 e
™ - A —— STRUCTURAL STEEL SUPPORT
-y WRB MANUFACTURER
=" [ 'CONCRETE - : e
e . EXPANSION JOINT DETAIL
Ly e R G METAL PANEL SYSTEM WITH
S TR e e 2l ELONGATED SCREW HOLES
- i - 3 e ‘:a' 'DV :
e T :
i g ek P SEALANT AT REVERSE LAP
e | SEALANT AT PRECAST .
| SUPPORT CLIPS
STRUCTURAL STEEL -
[ | GAUGE METAL SUPPORTS
BREGaa] RERER] | e BOTTOM EDGE OF METAL
N T | PANELS
& H | | =—— J TRIM WITH WEEP HOLES
>
2 METAL CLOSURE
. F mau— _ MINERAL FIBER INSULATION
| AIRSPACE
INTERIOR GYPSUM BOARD ——= e ———

Modified Detail

Continuous air barrier
Thermal bridge
Movement joint locations

Construction sequence
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INTERIOR y EXTERIOR
METAL SILL / DRIP EDGE - CURTAINWALL
FIRE TREATED | STRUGTURAL STEEL
PLYWOOD BLOCKING o qualf; AS REQUIRED
- =) | ~——— GYPSUM BOARD
FIRE-TREATED . 0 INTERIOR FINISH
PLYWOOD SHEATHING Dnaman?®
~- EXPANSION JOINT /
ROOF MEMBRANE, NI AIR SPACE
INSULATION, AND == IGHT GAUGE METAL
VAPOR RETARDER | CRAMING
i MINERAL FIBER NS,
! GYPSUM SHEATHING
RIGID INSULATION
| CONCRETE” ™ | A g T 7
[ STRUCTURE -ov 7t T

SOUTH EXPANSION

RATED EXFPANSION
JOINT COVER

MAIN BUILDING

Enclosure Review
Findings

Potential collection area / leak

Construction Sequence
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EXTERIOR

INTERIOR

METAL PANEL BEYOND =

METAL SILL FLASHING w/
REMOVEABLE DRIP CAP TO
ALLOW ROOF REPLACEMENT

ROOF MEMBRANE ON PLYWD. BACKER—
BUILDING MEMBRANE (DASHED LINE)
5/8" GYPSUM BOARD SHEATHING

EXP. JOINT, FILL WITH MINERAL FIBER
|

ROOF INSULATION

. “CONCRETE STRUCTURE: . .

S K
A e T i

CURTAINWALL

—PRIMARY SEALANT JOINT
w/ BACKER

—GALVANIZED SHEET
METAL BEARING PLATE

o
T SEALANT w/ BACKER
_-=§>MINERAL FIBER INSULATION

” METAL STUD WALL FRAMING,
; INTERIOR GYPSUM BOARD

FIREPROOFING SEAL

Modified Detail

Simplified air barrier, same as the
rest of the building

o Simplified expansion joint

o [Construction sequence



STEP II

Weather Barrier (Olympic -
)

Parapet Tube steel

Exterior wall framing

Vapor barrier edge
strip (Top-All -

| Expansion joint

Concrete Deck

air barrier
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STEP n

Expansion Joint

Vapor Barrier
(Top-All)

Concrete Deck

Fireproofing spray (Olympic
Firestop Joint Spray)




Parapet blocking
(Mortenson)

Parapet Framing (Olympic)

-

Expansion joint

Vapor Barrier
(Top-All)

s DN
Y

air barrier ond
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Curtainwall
(Interclad)

Z-furring,
Insulation and
Plywood Roofing
Backing

Ay / g\‘X—%\%,’
Complete Vapor
Barrier (Top-All)

air barrier
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Curtainwall
(Interclad)

Expansion joint

Window sill flashing
(Olympic -
)

Expansion joint
continues

Insulation and
Roof Membrane
(Top-All)
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Self-adhering EPDM Trim
Membrane (Top-All)

Curtainwall
(Interclad)

Trim Membrane runs
past primary seal of CW

Expansion joint

Insulation and
Roof Membrane
(Top-All)

EPDM Membrane needs to
tuck under Curtainwall,

| primary seal (Interclad -

Tremco Spectrem 1) needs to
terminate to EPDM




STEP Ia

EPDM Trim
membrane, transition
in expansion joint

WRB (Olympic
)

Insulation and
Z-Furring
(Olympic)

air barrier
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Sill Flashing

Parapet Coping




Expansion joint
(See 1E / 561)

Metal Panels
(McGrath)

air barrier
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Physical Mockup

PARAPET
CONSTRUCTION

ROOFING

ROOFING, ROOF STRUCTURE
{NOT VISIBLE)
COPING

SPANDREL GLASS [
COPING | ROOF
INTERFACE

COPING

METALPANEL——<<

CURTAINWALLK" | L PRECAST

PRECAST

air barrier
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FOUNDATION
WATERPROOFING (
PRECAST INTERFACE




Physical Mockup
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Physical Mockup

Lessons Learned

First test of revised precast back-up wall system

Increased gauge of sheet metal plate frame around
windows

Expansion joint transition at vertical slot windows

Sequencing of precast and second level stud
framing

Eliminated redundant detail membrane at window
sill



Strategies: Project Quality Plan (PQP)

Third On-site . Construct-
Party Quality ability
Reviewer Manager Review

|\/|SaCnOapeer Physical Virtual
& Mockups Mockups

Process

Detinable
Change Feature
Management of Work

contractors

ntegrated Wor

air barrier

a b a a Last Planner Method
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Strategies: Project Quality Plan (PQP)

Process

EINRENIE
Feature

air barrier ety _
ahaa .
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Inspections
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Inspections

BRAUN
INTERTEC

Enclosure Observation Daily Report

Photograph 1

Photograph 2

Overview of west elevation.

Curtain wall framing at north elevation.

Photograph 3

Photograph 4

Overview of east half of north elevation.

Partial east elevation viewed from north.

Project Number

Pognaain B1601432

Report No.: #02 Date of this Report: 09/21/2016 Braun Project No.: B1601432
Project Name: HCMC ADSC, Minneapalis, MN
Client: Mortenson Construetion Workers:
Braun Project Mgr: Jack R. Rasmussen Temp/Weather: 68 degrees, mostly cloudy, 10 mph east winds
Type of Observation: Location of material: Manufacturer: Type of Material:
] Continuous [ Roofing
[ Periodic [ wall Panels
D Pre-Cast Panels
[ Windows EFCO 5600 Series Curtain Wall
[ air Barrier Grace Perm-A-Barrier (Self-Adhered)
[ waterproofing Grace Procor
Description and location of work completed and list tests performed :
We observed the following area(s) of work:
= First floor around building perimeter.
=  Window openings on the second floor
Type of Work Observed:
=  Exposed top edge of waterproofing system above backfilled soil
*  Self-adhered weather barrier installation
= Pre-cast veneer installation
= Curtain wall framing
Status of previous discrepancies: (Strike through indicates corrections completed) [Bold is additional comment)
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Summary:
Robust on-site Quality Management program includes:

1. Have the right people in place

Train and “deputize” the whole construction team
Third Party reviewers
Inspections and testing agencies

2. Manage the process

Plan, Execute, Monitor/Control, Close

Make sure changes are properly documented
Use processes that add value

Is risk being managed appropriately?

Start early, talk quality often.

Construction is a team sport

3. Review the documents

Is it constructible?

Are the details consistent?
What areas need further study?
What’s the goal?
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