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What is Building Enclosure
Commissioning?
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“The process by which the design and constructed
performance of building enclosure materials,
components assemblies and systems are validated to
meet defined objectives and requirements of the

project, as established by the Owner.”
NIBS Guideline 3-2012
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How?
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1.

Owner’s Project Requirements

Basis of Design
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Control heat, air and vapor flow
Control water penetration
Control light and solar radiation



*  Monitor and Inspect Construction

air barrier

abaa

association of
america



* Test and Verify Installed Assemblies
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Timeline of Recent
Standards Development
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Why Now?
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2005

ASHRAE Guideline 0, The Commissioning Process

&
2006

NIBS Guideline 3, Exterior Enclosure Technical Requirements
for the Commissioning Process

&4

2012
ASTM E2813, Standard Practice for Building Enclosure

Commiissioning (BECx)

air barrier 2012

a h a a ASTM/NIBS Memorandum of Agreement on Building
Enclosure Commissioning

association of
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2012

NIBS Guideline - 3, Building Enclosure Commissioning Process

&

2013

ASHRAE Standard 202, The Commissioning Process for
Buildings and Systems (Joins ASHRAE GL-0)

1
2014

ASTM Standard Guide for Building Enclosure Commissioning
(Replaces NIBS GL-3)

air barrier

2015-Present

a b a a ASTM/NIBS BECx Certification and Training Program
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Proposed ASTM E2813

Identifies mandatory tests
for commissioning projects

Identifies mandatory tests for
commissioning projects

* Fundamental
e Enhanced

_ _ Note that lab testing is not
air barrier required but may be
a b a a beneficial based upon project
association of and wall component types
america
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Proposed ASTM E2813

Property Standard Title Lab Fundamental Enhanced
Designation System
Testing™
Field Mockup In-Situ Field Field Mockup | In-Situ Field
Testing® Testing Testing” Testing
Air Infiltration
Air leakage ASTM E283 Test Method for Determining the Rate of Air Leak- ML
age Through Exterior Windows, Curtain Walls, and
Doors Under Specified Pressure Differences
Across the Specimen
PE—
ASTMET79 Test Method for Determining Air Leakage Rate by| OF ru'.F_}
Fan Pressurization 1X)™
ASTME1827 |Test Methods for Determining Airtightness of OF MF _
Buildings Using an Orifice Blower Door X
ASTM § est Method for Field Measurement of Air Leak- MF MF MF MF
Opaque W age Through Instalied Exterior Windows and (1X) (1X) (1X) (1X)
Doors
ASTM E1186 da sctice: ir | egkgge Site ME ME
: DA4] in Building Envelopes e== =3 (1X) {1X)
and Air Barrier Systems.
ASTM E783° est Method for Field Measurement of Air Leak- MF MF MF MF
Windows age Through Installed Exterior Windows and (1X) (1X) (1X) (2X)
Doors
Thermal Performance and Condensation Resistance
Condensation |AAMA 1503  |Voluntary Test Method for Thermal Transmittance oLe 5
resistance and Condensation Resistance of Windows, Doors, OF OF OF OF
and Glazed Wall Sections
Insulation ASTM C115 Practice for Location of Wet Insulation in Roofing | MFE MFE
Systems Using Infrared Imaging (1X) (1X)
Temperature AAMA 501.5 Test Method for Thermal Cycling of Exterior Walls oL
index
calculation/test
Water Penetration
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Proposed ASTM E2813

Water penetra-| ASTM E331 Test Method for Water Penetration of Exterior ML
tion Windows, Skylights, Doors, and Curtain Walls by
Uniform Static Air Pressure Difference
ASTM 05957 fGuide for Flood Testing Horizontal Waterproofing OF MF OF MF
Installations (All horizontal (Al horizontal
surfaces) surfaces)
Static water JASTMET10S JTest Method for Field Determination of Water Pen- MF MF MF MF
penetration etration of Installed Exterior Windows, Skylights, (1X) (1X) (1X) (2X)
Doors, and Curtain Walls by Uniform or Cyclic
Static Air Pressure Difference
Dynamic water| AAMA 501.1 Standard Test Method for Water Penetration of oL OF OF OF
penetration Windows, Curtain Walls, and Doors Using Dy-
namic Pressure
Nozzle Testing | AAMA 501.2 Quality Assurance and Diagnostic Water Leakage| MF MF MF
Field Check of Installed Storefronts, Curtain Walls, (3X) (3%) (5X) {SX)
and Sloped Glazing Systems
Durabity
Sealant ASTM C1193, ide for Use of Joint Sealants: Field-Applied MF MF MF MF
durability® Appendix ant Joint Hand Pull Tab (1X) (1X) (1X) (3X)
X1-Method A
Structural Performance
Envelope de- |ASTME330 Test Method for Structural Performance of Exterior ML
fiection due to Windows, Curtain Walls, and Doors by Uniform
wind loading Static Air Pressure Difference
Inter-story dnft | AAMAS01.4 Recommended Static Test Method for Evaluating oL

Curtain Wall and Storefront Systems Subjected to
Seismic and Wind-Induced Interstory Drifts




Mandatory BECx Tests

Air and Water Infiltration

: Infrared Roof Scan
Testing of Opaque Walls

Airand Water Infiltration 8 Flood Testing of
Testing of Windows Horizontal Waterproofing
(Chamber)

501.2 (Nozzle Test ) Sealant Inspection
Minimum 3 Times Testing

a h a a During Construction

association of
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Mandatory Enhanced BECx Tests

Whole Building Air Test

Dynamic Fan Testing

air barrier Air Barrier Leak

9 b 14 Testing
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Why Building Enclosure
Commissioning?
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Air Leakage
Accounts For:

> 40% of a building’s energy
consumption (DOE)

* 43% of heat loss (NIST)

* 26% of cooling loss (NIST)
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LEED Version 4:

* BECx 2 points

* References ASHRAE Guidelines 0, 1.1 and
NIBS Guideline 3

* Tasks: all fundamental tasks, plus (partial
list):
* Review contractor submittals

* Review building operations 10 months
after substantial completions

* Develop an ongoing
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State and Municipal Requirements

New York California
City
USACE Washington NY State
Bldg Code
North
Carolina
air barrier
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Building Enclosure Commissioning Helps
to Avoid Common Problems in Building

Construction

Water intrusion

Indoor air quality Improves balancing

issues of HVAC equipment

air harrier Mold growth
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Key Causes of Enclosure
Failure
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air barrier

20" Century « Simple building materials

a b a a Building * Limited layers
* Trained workforce

association of Enclosures:

america
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* Complex, new building materials

Today’s Building ng ma
a a a Encl . * Multiple layers/configurations
ACIOSUres: * Limited designer/contractor

association of experience
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a baa Reliance on a single water barrier (i.e. sealants)
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air barrier

a baa New untested building materials
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a baa Complex geometries
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a baa Repetitiveness of problem details
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Repetitiveness of problem details



air harrler

a b dd Lackof technical understanding of

glsnsgrcigtmn of moisture intrusion mechanisms
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a b a a Lack of coordinated details between

association of construction trades
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The Building Enclosure Commissioning Process

Post-
Occupancy

Bidding/

procurement
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Pre-Design Phase Services

Assist in creation
of Owner’s Basis
of Design

Review prime

architect’s early
schematic designs

air barrier Identify options for

a b a a enclosure systems

association of
america
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FLAT LOCK SEAM
METAL WALL PANELS

8" METAL STUDS

VAPOR BARRIER
AIRVAPORMOISTURE
BARRIER

VAPOR BARRIER

S/8" PNTD GWB

58" EXTERIOR 8" METAL STUDS

SE8"PNTDGWB ——=¢

f——— 27- 3" STONE PANELS

STONETIES @
/ 16" 0.C.

AR SPACE

SHEATHING

THERE CAN NOT BE TWO (2) VAPOR RETARDERS IN THE
EXTERIOR WALL ASSEMBLY. IF A VAPOR BARRIER IS
USED ON THE INTERIOR, THEN THE EXTERIOR
WEATHER RESISTIVE BARRIER (WRB) MUST BE VAPOR
PERMEABLE (VP). VAPOR PERMEABLE AIR BARRIERS
(VPAB) ARE AVAILABLE, HOWEVER ARE NOT INDICATED
IN THE B.O.D DOCUMENT.

2" RIGID INSULATION

AIR/VAPORMOISTURE

==

—
SHEATHING

o
€9

1" = 1.0 1"= 10"

air barrier

COPPER CLADDING DETAIL @ STONE VENEER DETAIL

9 b 14 Wall System Peer Review (BOD)
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Designh Phase Services

Develop
Commissioning
Specifications

Peer Review DDs
and CDS

Testing Matrix and
Commissioning Plan

air barrier

b Standardize approach
a a a to design development
association of
america
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Design Requirements

Combinations of
building enclosure
components are
numerous

Building enclosures
must perform as a
system with all joints,
junctures, and
penetrations detailed

Design specifications
must be clear and
coordinated with
drawings

All components must
work in conjunction
with adjoining
assemblies




Importance of Design Phase Review

Schematic Construction Shop
Design Documents Drawings

Pre-Design Construction
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ENGINEERING REVIEW COMMENTS

1 DATF

hanically attached insulation has been specified for t

r installation between the membrane and the insulation
lease note that neither Gale nor NRCA (National Roofin
ontractors Association) recommends adhering PV
irectly to polyisocyanurate insulation due to compressi
f the insulation and subsequent loss of adhesion
echanical attachment of the coverboard (such as t
sDeck specified) on top of the insulation
mmended for protection of the insulation durin
struction, for proper performance over the service life o
e system, and for higher wind uplift resistance.

ale notes that the design wind loads specified are "As
uired by Code.” A preliminary review indicates that the
f system at this coastal location will be required to be an
M-150 approved system. The manufacturer may require
he use of a coverboard to meet this wind uplift resistance.

Typical Review Table

April 24, 2005
2

X DESIGN [0 CRITERIA O Jsc [0 wmsFC

[0 Esmc 0 wsmc 0 % REVIEW [0 SGS-DE

(Office Symbol)
3. PROJECT. #814500 4. SECTION 5 ENGINEER
The New Institute of Contemporary Art ARCHITECTURAL- BUILDING ENVELOPE JPB.EJS
100 Northern Ave., Boston, MA 02210
6. 7. DRAWINGOR |8 9
nu' ul E”aen PARAGRAPH COMMENTS “cm"°::'
—— CONFERENCE |
DRAWINGS
1. General t appears that a fully adhered PVC membrane ove
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MEMBRANE (07 52 00)
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Procurement Phase Services

Attend a Pre-Bid
Conference to review the
BECx specification with
prospective bidders

Assist with the
development of addenda

Review and assist with Review and assist with

the evaluation of the evaluation of

enclosure related enclosure related
bidder RFls subcontractor bids
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BE Sub-Bid Evaluations

Quality Assurance (QA)
and Quality Control (QC)
Programs

Scheduling, Phasing, and
Coordination of Trades

Qualifications and Substitutions and “Value
Exclusions Engineering” Options
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Pre-Construction Phase Services

Review Shop Drawings Mock-Up Review and
and Submittals Testing

Update Testing Matrix
and Commissioning
Plan

Conduct Enclosure
coordination meetings

Review Construction
Sequencing and
Scheduling

Implementation of the
BECx Plan




BE Component Coordination Meeting

Members include

architect, owner, Review “by others”
BECxA, CM/GC, and sub

trades

Review and coordinate . :
: : Review construction
shop drawing details at
which various enclosure
air barrier components interface

abaa
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sequencing and
scheduling
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Jridgewater State College
Aarshall Conant Science Building

Curtainwall Shop Drawings
See Below

BHN/JPB

Detail 11 Provide detail of flashing at the guardrail post penetration. Not Addressed
Sheet 7
Indicate protection layer below pavers. Addressed
Detail 10 | Throughwall flashing does not match PR-65, consider
Sheet 7 adding counter flashing with securement clips fastened at
termination bar to protect sealant joint from the weather.
Detail 13 | Seal all penetrations at curb. IS the wall above the curb
Sheet 8 weather tight or is some water infiltration expected? IF the
wall is not weather tight then consider continuous sheet
metal coping to protect the roofing system.
Detail 14 Concealed fasteners are recommended, if fasteners are
Sheet 8 exposed then require a gasketed fastener to reduce air and
moisture infiltration.
Detail 13, 14, | Indicate roof vapor retarder extent and coordinate overlap with wall A/V | Addressed

15

barrier.

Sheet 8
Foam insulate top of parapet to make insulation layer continuous. Not Addressed
Detail 13 Strip in sheet metal counter flashing.
Sheet 8
Detail Indicate roof vapor retarder extent and coordinate overlap with wall A/V | Addressed
16,17,18 barrier.
Sheet 9

Natail 14

(lancidar addine sanntarflachine with canmvamant aline at tha tarminatian

Curtain Wall Shop Drawing Review
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ENGINEERING REVIEW COMMENTS

DATE: August 17,2010

[] DESIGN [ CRITERIA Limsc [ FiINAL
L] AFTER V REVIEW

PROJECT SECTION ENGINEER

Bridgewater State College Roofing Shop Drawings 02 BHN/EJS

Marshall Conant Science Building See Below

ITEM DRAWING OR ACTION BY
NUMBER PARAGRAPH COMMENTS REVIEW CONFERENCE
NUMBER

This worksheet is a follow-up to the previous review dated July 15, 2010. For tracking, the item
numbering has been maintained and where earlier comments have been addressed, the comment has been
deleted for simplicity and “Addressed” or “Noted” has been inserted in the “Action By” Column. New
comments are shown in bold face type. Refer to redlined drawings for additional comments.

Roofing Shop Drawings
Sheet 1 Locate walk way pads identified under item 2.6A in the specifications,
Sheet 1 Coordinate solar hot water collectors, guardrail, roof top equipment and
other penetrations not shown on the voof plan. Provide details.
Sheet 1 Locate and detail scuppers at voof area 5. Indicate splash blocks.
Sheet 1 Coordinate mechanical level (stair) roof type, drawing

indicates type 4 while previous notes indicate type 3.

Elevation A

Confirm extent of flashing below windows, is this only at

Sheet 2 window location or is this continuous?

Elevations | Provide end dams at extent of all flashing locations.
Typical

Elevations | Not all flashing locations appear to be indicated on these
Typical shop drawings. Review flashing locations and ownership.

Elevation C

Review extent of flashing along stair and patio, provide

Curtain Wall Shop Drawing Review
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Mock-Up

To be built by on-
site trades

Full-scale laboratory
testing

To include as many
typical details as
possible

To be tested for
compliance with
established standards

Access for modifications
to address potential
problems

Troubleshoot
potential problems

Establishes standard of
care for trades




On-Site Mock-Up
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Construction Phase Services

Finalize commissioning
plan based on results
of mock-up testing

Verify and document
field QA/QC
programs

Integration of RFls and
change orders to the
Commissioning Plan

Provision and follow-
up of ongoing
deficiency lists
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Construction Administration

Attend periodic
progress meetings to
discuss enclosure
construction issues

Document applicable
comments/discussions

Address detail
modifications due to
construction changes

Review and verify ongoing
compilations of as-built
drawings and conditions
to be used for future
updates and corrections




air barrier

abhaa

association of
america

Construction Monitoring

Perform periodic on-
site observations of
contractor’s work

Attend job-site meetings
while critical enclosure

components are being
installed

Summarize observations,
concerns, and
recommendations in a
written report

Witness and verify field
tests and field data
reports

Review unique interface
conditions to verify that
they meet the design
intent

Confirm that defective
conditions are
rectified
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Dimeo Construction Company’s (Dimeo) attention prior to installation of the air and
vapor barrier and acceptance by the Town of Newton. Attached you will find a reduced
wall elevation to assist with the approximate locations of the preliminary punch list
items. The numbers described below represent the outstanding items found throughout
the elevation.

Item —- General Date Completed

1. Prime and install air barrier transition membrane between
the gypsum sheathing and the concrete foundation.

2. Install backer rod and sealant, prime and install transition
membrane from the top and bottom sides of steel relieving
angles to the gypsum sheathing,

3.  Prime and install transition membrane over exposed
structural steel at floor slabs.

4. Prime and install transition membrane and/or sealant over
the deflection joint at column locations per the detail
provided by Dimeo.

5. Prime and install transition membrane at outside corners.

6. Prime and install air barrier transition membrane between
the gypsum sheathing and the concrete masonry unit walls
at the window openings along the fourth floor,

air barrier

abhaa
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System Punch List Inspections
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System Punch List Plan
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Gale Associates, Inc.

Chapman
sign off

Bm/WBI
sign off

Gale sign
off

Photo Index Sheet

Prepared For. Boston Universiity

[Prepared/Chkd.: AF

Job Name: Boston University Arena and Recreational Center

Date ; June 25, 2004

Job Number: 811630 File Name: i:\811630\punchlist\punchlist062504 .xls

Page: 1 of 1

Photo No.!

-

" Description

Repair Recommendation / Comments

1,2

Leading edge of below-grade waterproofing
has be covered with overburden at the
Arena's northeast corner.

Excavate to expose waterproofing (12-inch
minimum), clean waterproofing membrane and

substrate and extend waterproofing system up the

wall to achieve a correct tie-in to wall air/vapor
system.

Exposed waterproofing has signs of UV
deterioration along the Arena's north wall.

Remove damaged waterproofing, install new
waterproofing and temporary protection

4,56

Exposed gypsum substrate was damaged at
various locations along the Arena's north wall

Repair substrate as needed.

Damage below-grade waterproofing along
Arena's north wall. Concrete was observed
to be between drainage layer and membrane

Excavate to expose the limits of the damage
waterproofing, remove the damaged
waterproofing, clean adjacent waterproofing
membrane and substrate and extend
waterproofing system up the wall to achieve a
correct tie-in to wall air/vapor system.

8 9

Exposed waterproofing has signs of UV
deterioration along the Arena's north wall.

Remove damaged waterproofing, install new
waterproofing and temporary protection

Exposed waterproofing membrane was

abhaa

association of

america

Aamana at tha Arana'e narthuacet rarnar

Excavate to expose the limits of the damage
waterproofing, remove the damaged

Deficiency Photo Log
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Deficiency Tracking Log

Gale JN 975200 Gateway Community College
Gale Associates, Inc. / Dimeo Construction Co.
Building Envelope Deficiency Tracking
Date Updated 8-Jan-11
Inspection Primary Ropair Responsible  Date of Dateof  Comments Open /
) Recommendastion
Date Product L ocation Deficancy Party Ropar _ Overburden Closoed
Inad privever, b Jes,
madequale sexant cant at change in plane C".d'“w;lf‘:m”"‘""“g‘“’ m""""m umwm Incompieto repaics. Final repais completed on OS20V0
HIIN0 GOWBEO  Along CL 18 betwesn CLAand C  (both horlzonlal and vertical). Inside and ovefical and horke s with 12° wide Omsian 3 572010 @272010 Drainage composiie and backiil 10 be nstated Closed
et mmm' w N -“"w
S\l fard detaln stnps. Add agdlional layer of membrane at outside comers
Fish.mouths, dry laps, incomplose removal e e NA -see
5110 MesFLY  AKCL GG from CL G3.5t GS of reeuse paper, inadecuale lerm bar o1 Ly o broved SHOP drawings and DMson3  SN72010 OBDUI0 . T oneo Sheel. Installaion approved by Closed
9 befow
Sumping, improp riace peep, P ~ Cartslo reports Ml existng mombrana system is
SM1110 BameomR o O 187108 CLIGKSING QD00 sopry vstors. Uised product not yet Sitrlp and riplece sl smpropery A Dhisiond  SM8/2010 compatible with Barricoal - no repairs to membrane have Open
approved. walsrproofing been M by Carisle.
: Waler.stop parsally hydraded and not in o R = Damaged walerstop has been removed, Walerstop
5110 Waler-stop At CL GC from CL G35 1o GS i abontal coltact vl Goncrele slace and roploce por q S&F  &152010 &172000 00 Ciosad
An unapproved ral was o = - Oranage compassn and Backdll 1 be installed
SAT10 COWS60  Aong CL18betwean CLABNGC ooy e 'S et membrane and with appe Dedsion3  S202010 S27/2010 dinlely Closed
AT10 M DRAIN. Along GL 18 between GL A and G ""“”"‘&‘:‘f‘:“""""”m AAdhate Oreriep, 10 provent SGraton of N into Gre Dwision3  A2772010 2712010 Repeir completed Ciosed
compashe subsirate COMPosie
Vertical fermination and fransition to axsting ® o o
; concrate work & not per manuEaciurer Propars sdslng for apy of welerprooing Dimeo /
62010 CCWB860  Along GL 18 betwoen CL A and G Surtecn prép ot momevane. Install dual membrane and sealant cants al D 3 §A2010  6M2010 Repair completed Closed
M“l”noll beon performed - inside/outsdo comens per manulacturer's Spocs.
=620 MaPLY _ AICL GC ¥om CL G35 10 G& Remove Archiloct repcid masenal “Replace wih approved membrane (Grace Prefrule] Division 3 772010 G0/2010_ d Mita Ply #rd replsoe wi Grace PrePnde Closed
@10 Profite-_ GL GG from CL G55 -6 rembeane [aps and lenination SeSS13L Duy substrate and instal seam tapeiepar misalgned seams  Divisin3 /112010 152010 Repaired deficiencies Closed
W10 CCWBSO0  CL 31 fomGLE-J PSR Delesa fuoecion bodrtand | Femove detris ors L Sod 300 Divison3 6202010 6ANZ010 Removed dirt, debas and repaired Ciosed
- membrane membeanes
Concrete Chipped and out of plane concrete al Dsmao / 3
s ¢ CL BB from CL G5-08_ 2 Yot fing Paich o of foam joket seatant L BA12010 6182010 Repaired from CL GS - 5.8 Closed
Get Avchitoct approval 10 loave as-is. Top wilh expansion
G " Lower axpansion oint not Tully engaged with foam and secandary jont. Plan for injaction wasterstop Dymeo / Lower jond anly pariially adhered 10 concrete substrates.
1610 Emsest Joint CL B8 from CL G1.G6 ot apoiy repeies ot this R Fi A gt Division 3 B21/2010 8222010 Inetalied Skpanding foam sad 0p Joink par sges Closod
Misseyy seal
@170 Emsest Joint CL BB nour CL G6 froms nt 3t adges and B rseat per specitications Divaian3 6482010 ©/22/2010 Siicone installed ot butt joinks Closed
V17/10  Waber- CLGC nt CLGA - G4 9 Jm%ﬂﬂw Remove and replace per spochications I . V232010 G poured - 2 approved warsip Closed
518410 Substrate UL U6 near CL GB Poor Subsirate i Prepare substrate F_ GA&2010  6/18/2010  Subsiralo repared and ! Closed
516/10 Subsirale  CL 18 ut CLC - D Poor subsirale cond S Praparm subslraie L F  GA&2010 GIB2010 Concrete poured Cicsed
22110 Waler-stop CLGC nt CLGS nrop rlap and unappe 4 mak '_." and replace per spoafications S&F Concrate poured - fem nol repained Open
82510 Emseal Joint C1, BB st CL G2 — G55 m"‘!"‘,;'“""’""""""‘""’”"""“ st per spechcations Dhvision 3 672812010 Instolled sealant Closed
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BUILDING ENCLOSURE DEFICIENCY TRACKING LOG

ALGALE

R ;:)“ N:T;’::‘ Location Defidency Responsible Party D';:::':;::W Action Column / By Whom g:::"
Foundation Dolaminated watorproofing membrane | Waterproofing Repalr delaminated Open
Field Report #10 Wall Areaway from concrete header Installer waterproofing membrane per
12, Item 10.2 € North manufacturer’s  requirements,
) - elevation, Columbin  was informed of
North Bar 155010,
Foundation Damaged rigid insulation and drainage | Columbla Replace  damaged  Insulation Open
| Retd Report #10 Wall - south mat and drainago mat,  Columbla
13 item 10.3 elevations, was Informed of 1ssue.
North and
South Bar
Mockup Unsealed limits In VPAB membrane | Air Barrier Installer Covered by fiber Sonl  installation Wit Open
Installation. reinforced provide continuous  dralnage
14 Feld Report #11 concrete panels plane In feld of wall and o
| ltem 111 (FRCP) prior 1o windows Columbla  wa
Gale's Held Visit infermed of Isdue, Repalrs to be
No, 19, confirmed by Columbla,
Exterior Walls Damaged SIP edges, exteror and | SIP Installer SIPs covered by Repair damaged SIPS per the Open
~ North and nteror side of walls, exterior wall IO e foquiromen
15 Feld Report #11 East components prior provido » continuous subytrate
) ltern#11.4 FHlevations to Gale's Feld urface Columbia  wa
Visit No. 28, informed ol lssoe. Repalrs to be
confirmed by Columbia,
Exterior Walls Dolaminated SIP Joint  stripping  on | Air Barrier Installer Joint stripping Ropalr delaminated  join Open
~Various interlor side of walls covered by tripping  per  manulacturar
16 Held Report #11 | Locations oxterior wall requIremont Colimbla wa
i tem#1ls components prior nformed of e, Repalrs to be
to Gale's Held confirmed by Columbia,
Visit No. 28,
Exterior Walls Damaged window flashing membrane Alr Barrler Installer Windows are Repair  damaged  window Open
~South covered by flashing membrane por
7 Fledd Report #11 Elevation, Lemporary manufacturer’s  requirements,
1 ltem 11.6 A North Bar enclosures, Columbia  was Informed of
(abowe ssue.
roofline}

Deficiency Tracking Log



Acceptance Phase

Final walk through
punch list

Testing

Review as-built
drawings (building Final report
enclosure)
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Testing

Smoke tests, tracer
gas (qualitative)

Chamber tests
(quantitative)

Spray nozzle, spray
rack leak tests

Infra-red (after
enclosure complete or
with temp. heat)
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air barrier

a b a a ASTM E 1186, Standard Practice for Air Leakage

associationof ~ Detection in Building Enclosures and Air Barrier Systems
damerica
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ASTM E 1186-03, Standard Practices for Air Leakage Site
Detection in Building Enclosures and Air Barrier Systems



air barrier

b ASTM E 1186, Standard Practice for Air Leakage
a a a Detection in Building Enclosures and Air Barrier Systems
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a b Q@ ASTM D 4541 Standard Test Method for Pull-Off

association of Strength of Coatings — Portable Adhesion Testing
america
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air barrier

a baa ASTM C 1193, Standard Guide for Use of Joint Sealants,
associationof Method A, Field Applied Sealant Joint Hand Pull Tab

america
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air barrier
a b a a ASTM C 1153, Standard Practice for Location of
association of Wet Insulation in Roofing Using Infrared Imaging

america



air barrier

a b a a ASTM E 779, Standard Test Method for Determining

association of Air Leakage Rate by Fan Pressurization
dmerica
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air barrier
ASTM C 1060, Standard Practice for Thermographic

a b a a Inspection of Insulation Installations in enclosure

association of Cavities of Frame Buildings
america




air barrier

ASTM C 1060, Standard Practice for Thermographic

a b a a Inspection of Insulation Installations in enclosure

association of Cavities of Frame Buildings
america




Post Commissioning

Maintenance Staff Review performance
Training with owner / user

10 month walk-through Lessons Learned
Warranty / seasonal
evaluation

Post-Occupancy

air barrier Commissioning
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Typical Design/
Construction Issues
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.A.l'il\ﬂrr FYC ROCFING HFHH Ab «r

(BY SECT O70002-ROOF & FLS
HOT-AIR WELD SEAM OVERLAPS ——_ [ SOVER BOARD (DY SECT OF0002: PREFAB
(BY SECT 070002-ROOF & /  ROOF&FLSHG) CURE W/
FLSHG) | /," (FURNISH
/ GALE: IT IS NOT RECOMMENDED |vA0)
TO MECHANICALLY ATTACH e
COVER BOARD. THE PLATES
, , , m— AND SCREWS AS SPECIFIED.
FEEHEE H FH H HHHH THE COVER BOARD SHOULD BE
15 HH : ‘ HHd  |JADHERD TO AVOID THE
B EEEE | ] FASTENERS AND PLATES
e AeAnf dhddn A bde A h oA dak ki e A d e ke i S B g e R PUNCTURING THE MEMBRANE
' \ AND TO REDUCE THE
J A , ! POTENTIAL FOR THERMAL
/ \ BRIDGING
STEEL ROOF DECK, SEE— / \ . -
STRUCTURAL DWGS ' ' {’_\7'?*';_""""”“‘ f' -:‘C‘sitrru‘t.l SECT =
st b nalhon L GALE: CONSIDER USING A i
BASE BOARD OR 1-1/2" OF NAILERS
INSULATION OVER THE DECK (B
DECK AND ADHERING THE bl
VAPOR RETARDER el

IS
OO

m Typical PVC Roof System @ Steel Deck 6
air barrier WP tie=i-e TYP

a b a a Constructability Concerns

association of
america




air barrier
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a ba a Avoid This — Flashing Conflict
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air bérrier
a b a a Avoid This — Most Common Issue

assoiation of (Leakage/Business Interruption)




IMITS

LLASHING.

air barrier

abaa Three-Dimensional Sketch
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Specifications vs. Drawings

air barrier
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a b a a Avoid This — Poor Workmanship
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4 Feak 70 paroert polyvinyidens Towides
5 Color To be ssfecied by Aychitect from manufachure’s cusiom range

D
E

Fastanars  Starless stwel

Matal Accamaones. Prowde dasts. straps. hangars, anchorng devecss, and smilly accessory uhils as
required for Pstalaton of work, nONComUNVe, 528 N gage regured kor perforTance.

Uncartaymant Bamer: Prowde ane of e foloaing
1. ASTM 0226 organic rociing fekt. Type | [MNa. 157)

2 Self adherng vapor retarder | air barer; same materadl a3 selecied for membrane mofing system.
Formulion tr Ngh temperature resstance

Prmer Zinc cvomane type
Sealant Typs 81 speciied i Section 07 30 05,

A

Spnngiock Reglet and Flashing: Whase ind o rawngs, provide surface d reciet Of Set s mascery
oty depending on project conditiors. Both types shall be o we in masowy. Reglet and Tasking shal te made
of Type 304 siacdess sael ( 0207) Roget shal bave a 1" faciory onved end kg, Rashing shall have 2 3" ondt lap.
Raglet and fashing system wall be cortfied by the manufachurer 1o resint 190 MPY wind lnas for 2 mmamum of
W0 CONNUOGS Pours 38 varled Dy Indepardunt fest resuits

Ragut 1 be instalied kevel with ihe Inp of e ragiet o least 7 inches atove the high pont of cant sip

Eurisce mounted mheg shall be suppled with specil washers (78" di less steel wih necgy
facrg) © 38 stankss steel e pn penatators

FABRICATION

Form secfions ue 1 shape, accurale I s, square, and free from disteron or defects.
Fabrvate cleats of same matenal =5 sheel mnkmum 2 inches wide, ineriooking wif shoet.
Form peces in Kngedt cosubie lenghs.

Mwmmmmm -.ua-nm

uuu.

F
G

' mm mmamwmnnmmuum

ks of g hocked fanges, fol kess Bun 1 inch (2Smm) desp, Nied wilh stestomenic or
w-dncuutnuanp-

Fatecale comers Som ome plece with minirem 18 inch bng ko, seam lor rgidily, sesl wih seslart.
Fatwicate vericsl faces wih bottom edge lormed outaand 14 nch and hemmed 1o form drp.

GUTTER AND DOWNSPOUT FASRICATION

A
B
c
4]

Gutters  SMACNA Archioctural Sheet Mets Manual. Rectang.dar profils.

Dowrspouts  Reclangdar proflle.

Gufters ot Downpouts. Sizes indested.

Accesscres Profied 10 sl guitsrs and COWNBpOLES.

1 Anchorsge Devoet In accontincs wih SMACNA mqursments  Fastendrs ihall be staniess stesl for
fastering o presute trasted umbes

2 Guter Suppots: Brachets.
& Erachets wall be fabrcated of 18 inch thick Galvalume steel nished tn match guller. and inchase

matching concaaiad strags acrose (g of gulter.

31 Downspoudt Sepports Brachets

Downpout Boots. Sheel, made of same materal an matal fascia formed o muke Tarsficn from ectanguler

guitet 1o round dranage ppe o grace s indcaled i Srawings.

-

Saol metal jokty,

Gumer guards: Expantiod o parforated melal mesh of same type as gutter, desgned to permit antry of waker nio
gutter wevke preventng accurmation of leaf and ofer debris in gutier, Guard shil featuns not lesa than S0% Yee
are o top warface of gumer, and shirl be snap-in type or secured to gulter

PART 3 EXECUTION
301 EXAMINATION

A

Examination snd Acoeptancs of Conditons per Section 01 40 00 - Qualty Raquirements. and as folicws:
1. Carefully axamine Instabation sreas with Fabicator and Instaior prusent, for compliance wih recuiremants
affacting Work perfurmance
# Verfy hat fiekd measurements, surfaces, substrates, stracural support, utilly penstrations, Solerances,
slope, cleaniness and ofwr conditions arw satisfactory and ready %o recefve Wk,

b Verdy hat subistrate syxiem i irven, smocth, sound, duon, dry, and froa fom defect,

e Verdy mof apenings, cuba, pipes, sheeves, ducts, and vonts theough roof are soldly sel, reghets in
place, and nafing sirips located.
d  Verily mofieg tarminaton and mantrane hase Sashings are i place, sesled, md secure,

e Pmosed with instaliation only aer unsatisfaciory conditiong have been comocied.

302 INSTALLATION

A

m e

rxs~x ’.‘

=

Ganorat Install Shoat Metal Flashing and Trim acoording 1o the Dranwinge, submittals, manufacturer's instructions,
SMACNA (ASMMY), and aa folorws

1. Counter Flashings: SMACNA Archilocturat Sheot Mutd Mamial, Detsll 44C.
2. Roof Penetration Pashing: SMACNA Architncheal Swel Metal Marwal, Dotal 4148,

Install units plumb, loved, square, and froo fom warp or twist whin mantainng divensicni leances o
algnment with sumounding construction.

. Provide & undedayment barrier betwoan metal surfacss of units in contact with dissimiar metais. and between

mutal pocd prassore freated wood
Securn Mashings in place uting concesled fastenam. Usa axposed Sasianors only whor peritiod.
Hnnﬂnmmmpln Maka comers squar, wrincas treo and straight in planes. and Ines accurate 1o

“ﬂm .
wmmummmumudmmmu

wm«mmm-y-mmwmm-
Secure guiters and downspouts it place usng concaaed tastenan.
Install continuous guiter guards at ol gusers.

Connect downspouts %o downapout boots, Grout connecton waleright.

Fabricate, support and anchor llashing work to withatind Bermal sxpension strasses and ful lading by wirer or
kcn, without demage, detenorabon o loskiage

Countarflash machanikal and electrical e projecting threugh reofing, unfess ciherwise shown

No axposed face penctrations or pardoration shall be made in metal panak by fastoners without Acindt's

100 CLEANING

Comply with requirermonts of Secson 01 74 14 - Consirucsion Wasla Management énd Disposal

Remove pratoctive fim (it ary) Yom exposed durfaces of shet metal promptly upon netallation. Strip wih car to
avond damage % finishes.
Cloan axposed shout metal surfacas, romoving subistances Pt might cause ateormal dacokeaton of metal.

Avoid This — Poor Specification
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a baa Construction Photo
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SEALANT (TYP.)

WATERPRF'G~ TAKE
DOWN CURB & TIE
INTO EXIST.

e L e T T o ey i gt

GARAGE PLAZA L
L RS W/

ko
(v

SECTION DETAIL
@ EXPANSION JOINT

&

SCALE: 1°=1"0"

Design Detail

«+-* T~ CONT. COMPRESSIBLE

FOAM TUBE (TYP.)

COMPRESSIBLE
MINERAL
FIBER INSUL. (TYP.)

C..P. CONC. CURB-
SEE STRUCT. DWGS.




air barrier

EASTNG SOIL OVERBURDEN 10 BE REMOVED, STORED
AND REONSTALLED W/ NEW OR ASCEPTABLE MATERIAL

ENSTING INSULATICN AND GREENROCST SYSTEM
COMPONENTS TO BE REMOVED, STORED AND
RENSTALLED OR REPLACED (AS NOTED), TO MATSH
EXNSNNG

FTER FADRIC, MATCH CASTING LOCATION, LAP OHTO -

CABTNG MINMUM 12°

EXISTING COCURETE JOINT

DRAINAGE COMPORITE TO MATOH EXISTING
THICKHESS,, DEPRTH

N THOK ROOT BARRMER (CLUDING HARDBOARD

LAYER)

MA

REINFORCED HOT APPLIED RUARERI ZED ASPHALT
WATERPROCNNG, REFER TO WATEMPROOPNG NOTES
ON SHEET 5002

FANING RUBRERZEG ASPHALT WATEFRODF O

MEMORAKE (REFER 10 LAP DETAL) TrPICAL

MA

EXsSNNG,

WDTH w1 7/8° WD =
\ [T (2 4,
\ U/ “
\ \ 10" Mg, LAY
\ P lm'lu ERISTING
Woire & WATERPROCF NG
) . \ KNEE WALL FYPICAL
‘\ \k \“1 $
r . ’ SN l‘. .
e plesrninr ™, J ‘\‘ XX p) ’ :
\ Y ’ . L v v, . y
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Design Detail




(5 )EXPANSION JOINT DETAIL

a | r h a rrl er X‘:’ANSIGN JOINT AT RISING WALL (ISOMETRIC)

abaa As-Built Detail

association of
america



air barrier

a baa Final Installation Photo
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Building Enclosure Consulting Services
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The Jackson Laboratory for Genomic Medicine

Building Enclosure Commissioning Services

air barrier

- - . < B s i’ + e ! 8.
G ) X by 1 Ll W8 T2 9 ! ! '
¢ - RS v > ) ew 3 7% AT : ! !
. N ) e iy T 4 18
!. v =) o 3 - Lo Ll il - 8l = : VS
A0 M e NW .5 : : < T
. S - . " ] - e .
vy W, . | : i s | ¢ N
- w3 { ’ - : PN
4 - ) : : ) A i~
vl bl v Podad i s o Y
‘ 'l - - "
| n 1 132 . ¢
';.‘f' . . . M o o i
. - - : a 18 8 r y J
. - - S . - ‘ o J .
St . - . e ] e 9 ‘ :
g : - t ot » =g _ » - -
- 4" i - Pae % " Fya N
. - ) =
R } - A - P SR
P J : " -~ ~amA DA

‘ Lo e b =% LallS

..l.. 4 . . . : ) - h—’
3 i 7 : 5 : T 4
‘ .

— S5y
. ARNOE 2
america —

e



Building Enclosure Commissioning Services
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ThankYou!

N W. R. MEADOWS. . -
SOPREMA li“m—"j offl | h/B,-——E-b

A CFamily Company Sinee 1926 Opplled restoration inc.

QUALITY...SERVICE...INTEGRITY

] |
@S DEMILEC Poly£uard
Innovation based. Employee owned. Expect more.
BBy mneEar
DOW CORNING Arthir.:c:u'ml Weatherproofing Products

USA. + since 1862

_ CONSTRUCTION PRODUCTS

(@ HARRIS

/3} A DIVISION OF

n“HHHIL”‘v I]ESIE" ARCHITECTURAL COATINGS
FOR THE BUILT ENVIRONMENT




