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AlA Quality Assurance

The Building Commissioning Association is a Registered Provider with The American Institute of
Architects Continuing Education Systems (AIA/CES). Credit(s) earned on completion of this program
will be reported to AIA/CES for AIA members. Certificates of the Completion for both AIA members

and non-AlA members are available upon request.
This program is registered with 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 AIA of

any material of construction or any method or manner of handling, using, distributing, or dealing in

any material or product.
Questions related to specific materials, methods, and services will be addressed at the conclusion of

this presentation.
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Learning Objectives

1.

Distinguish between the human-centric components of building enclosure
design reviews and the scientific.

Discuss the role of communication, building relationships and teamwork.
Appraise the applicable reference standards

Illustrate the fundamentals of control layers for water, air, thermal and
vapor.

Verify materials compatibility and resilience

BCxA Annual Conference 2023| 3



Course Description

Third-party design reviews set the stage for achieving high-performing
building enclosures.

Creating relationships, and effective communication are half of the formula
to meet the Owner’s Project Requirements.

This leads the way to facilitate solutions as plans and specifications are
analyzed scientifically per reference standards, and engineering principles.

Ultimately, the building enclosure system is the product of teamwork
between the Owners, Designers, Contractors, and Commissioning Providers.



Successful Building Enclosure Commissioning

FIGURE 1. The University of Arizona marked the completion of construction and opening of the $85 million
A Applied Research Building (ARB), a one-of-a-kind advanced research facility that further solidifies and advances

@ A Cremisioning the university's reputation in space research. Image courtesy of SmithGroup
Association



ART — Integrated Project Delivery method - IPD
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Mock-up Review Comments:
Opportunities to reduce scale based on conditions we want to test.
o Can remove middle 1/3 of any component there for testing purposes.



ART — IPD & LEED

PRECONSTRUCTION CHECKLIST

O Review BOD vs. OPR

O Integrated Review of Design docs

O Coordinate BE rgmts among BE Cx team members

O BE CxP develops BE Cx spec for inclusion into project manual once accepted by Owner &
Architect/Engineer of Record.

O BE Cx reviews BE Cx process with prospective bidders

O BE Cx reviews tech. proposals; assists with tech. evaluation of bids to meet rgmts of OPR



ART — Integrated Project Delivery (IPD)

100%

Cost & Ability to Change

0%
Project Time
Pre-schematic Schematic Design Construction Bidding and Construction
Fhase Design Phase Development  Dotument Phase  Negatlatian Phase
Phage Phase
A Planning Designing Procurement Construction  Froject Cleseoutl ey oving Phase



ART — Communication

Develop lines of
communication

between

CxP,

Owner,
Facilities
Management,

Design team, and

Contractors.

ing

VALUE OF BECx

Pre-Design
Phase

Schematic
Design Phase

A 5t @M clive time for BECxA to become involved.

— Latest BECxA to be engaged for ASTM EZ813

Enhanced Commissioning.

Construction
Documents
Phase

Construction

Phase

Construction
Phase

PROJECT TIME




ART — Communication

Regular meetings [t sk s ramusa
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ART — Communication

Comment

7

14

Gen'l

Gen'l

Constructability Concern: recommend creating a wall section at X for Team review. FV

Enlarged detail needed at horizontal fagade transition. FV

Recommend calling out corner flashing material and detail all metal flashing lapped with weather barrier
transition material — typical. FV

Consider extending air barrier through wing. An water barrier extending around the wing (behind the
cladding) is needed but the air barrier should follow the thermal plane. Intertek

Updated intent is that the GFRC panel will act at the air barrier plane. Based on this, penetrations (e.g.
lights) need to be considered as holes in the air barrier plane. Intertek

Integration between the GFRC panel and roof air barrier needs to be developed to provide continuity.
Compatibility and sequencing should be carefully considered. Intertek.

Vapor retarder is not necessary for this climatic region. Let's discuss in next meeting.

Sample comments above courtesy of Field Verified and Intertek




ART — Communication

Inclusive Knowledge Transfer: Bluebeam & Discussions vs. email

Commissioning
sssssssssss



ART — Communication

o Constructability and Resilience

o Mitigate potential issues

o Include FM staff for input on durability.
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SCIENCE —

Reference Standards

Control Layer Fundamentals

Moisture Migration
Heat Transfer
Air Leakage

Compatibility

Resilience




SCIENCE — Reference Standards

Membrane
TruGround Primer
Cover Board

Insulation

Vapor Barrier
Roof Deck
Liquid-Applied

Photos: Huber Engineered Woods LLC




SCIENCE — Control Layer Fundamentals

Water Control (Rain)

Water Control - Water Resistive Barrier (WRB)
Air Control
’ Vapour Control

hermal Control

External Environment (Natural and Built)

Temperature
Relative humidity
Alr pressure

S0z, Noz and Coz

Soll Mineralogy, Micro and Macro organism m

) vapourpressure difference =) Air pressure difference "> Temperature difference

s industrial poliution impact @) Airleakage (> Soil Porosity & Soil Water
) Soil Mineralogy, Micro and Macro organism




SCIENCE — Moisture Migration

CONTROL FUNCTION PHYSICAL MECHANISM CONTROL STRATEGY
Moisture Migration Bulk Water Shedding
Conveyance
Drainage

Storage & Drying
Drain-Screen
Rain-Screen
Dynamic Buffer Zone
Perfect Barrier

Capillary Barrier

Capillary Water Capillary Break

. . Vapour Barrier
Vapour Diffusion Thermal Insulation
Air Leakage Air Barrier System




SCIENCE — Moisture Migration

K 1

NOTE:.
1. REFER TO DETAIL 1/A8.3.2 FOR

DOOR FLASHING INSTALLATION BATT INSULATION

" /_ SHEATHING WHERE OCCURS
:/ RE: STRUCT.

@ 17% of post-construction litigation
concerns water intrusion

(Design Professionals Insurance Company Study)

GYP. BD. PER ASSEMBLY

JAMB RE: STRUCT.

———— WEATHER RESISTANT BARRIER - LAP
BEHIND FLEXABLE FLASHING

f STUCCO SYSTEM

———— WRAP ROUGH OPENING WITH
FLEXIBLE FALSHING

CONTINUOUS SEALANT

I -

-] Door head flashing to be
o mechanically-fastened,
-] fully soldered watertight,

%7 Z; f ] and should have closed

=]
f :\ end dams. Intertek
Review air barrier R
commut}y here; need Consider evaluating if
door frame sealed te \/\ this nailer is required. It
WRB. Intertek DOOR PER PLAN

creates more angle
changes for the flexible
flashing. Intertek

WOOD FRAME JAMB AT PATIO

19
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SCIENCE — Moisture Migration

CURTAINWALL MULLION /\/

SEALANT & BACKER ROD, TYP. GLAZING AS SCHEDULED
PREFINISHED 24 Ga. ALUMINUM

CONCRETE SLAB OVER VAPOR BASE FLASHING EXTENDED TO

BARRIER ON GRANULAR FILL —— BELOW GRADE - SET IN BED OF

SEALANT - FINISH TQ MATCH
CURTAIN WALL IN MASONRY WALLS
AND METAL PANEL ELSEWHERE

VAPOR BARRIER
w EXTERIOR CONCRETE
SLAB WHERE OCCURS
SLOPE 1% MIN, —=— LEVEL1
e e EL30-0 %

The extent of the metal
_/— :mrn flashing is not clear.
We recommend it does not
—— [—=T3== penetrate the primary seal
I | || | |=—| = of the curtain wall, and it
| |~ must extend below grade
to cover the waterproofing.
Typical all similar details.
Intertek
ISOLATION JOINT FILLER STRIP
AND SEALANT @ CONCRETE
SLABS

o -_——'r~_— CONCRETE FOOTING,
i = REF. STRUCTURAL DRAWINGS

e SECTION DETAIL - TYPICAL CURTAINWALL SILL @ SLAB EDGE

SCALE: 11/2"= 1"
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Knife plate creates a
thermal bridge, which can
lead to condensation
under certain conditions.
Consider thermal

modeling. Intertek ~ ———

KNIFE PLATE THRU
GLASS JOINT AT
EVERY 2'- 0" O.C.

SSG CURTAINWALL

INSULATED
GLAZING UNIT

1-1034"

ACM VERTICAL FIN BY
/_ CURTAINWALL MFR.

This is likely considered part of the "wet
zone", and should be since the cap bead
around the knife plate is prone to
openings. Review how the knife plate is
inserted into the mullion and sealed to
prevent air/water leakage. Consider
including language here and/or in the
specifications for the manufacturer to
address this. Intertek




SCIENCE — Vapor

IECC climate zone map

Marine (C) Dry (B) Moist (A)

Warm-Humid
below white line

All of Alaska is in Zone 7 except for

the following boroughs in Zone 8:

Bethel, Northwest Arctic, Dellingham,

Southeast Fairbanks, Fairbanks N, Star, Zone 1 includes Hawali,
Wade Hampton, Nome, Yukon-Koyukuk, Guam, Puerto Rico, and
North Slepe the Virgin Islands

Reference: 2012 IECC - International Energy Conservation Code

Brick veneer/stone veneer

Drained cavity

Exterior rigid insulation — extruded

polystyrene. expanded polystyrene,
Isocyanurate, rockwool, fiberglass

Membrane or trowel-on or spray
applied vapor barrier (Class | vapor
retarder), air barrier and drainage
plane (impermeable)

Concrete block

Metal channel or wood furring

Gypsum board

Latex paint or vapor semi-
permeable textured wall fiinish

(Figure 4.5 from p 101 of High-Performance Enclosures by John Straube)

AN AN




SCIENCE — Vapor

Al TYPICAL ASSEMBLY

NOTE:

1. PROVIDE BASE
/\/ FLASHING WITH END

DAMS PER DETAIL 1/A10.0

075419 SINGLE PLY THERMOPLASTIC MEMBRANE
< DOOR PER SCHEDULE o ————
EXTERIOR BOAR
CONC. SLAB ON ABC FILL - 075419 TAPERED RIGID INSULATION - FULLY ADHERED
REFER TO STRUCTURAL 075419 RIGID INSULATION - FULLY ADHERED
THRESHOLD SET IN SEALANT
5 e e a=T = mwi
i :
CONC. SLAB ON p u 9 to|Z
2 SRy g WAL - Wa N =
: X \4& e N e ,é:/_ COMPACTED SUBGRADE L : : : >
Cnei « - — CONTINUOUS TRAFFIC lJ A LN A A\
. £ SEALANT Terminate per vapor
- 1/2" con barrier manufacturer
FILLER  recommendations.
Intertek

Confirm if an air/vapor

retarder is required. 075419 SUBSTRATE BOARD
e L Intertek 053100 STEEL DECK, SEE STRUCTURAL FOR TYPE AND Sl
installing a vapor barrier INTERIOR 2 it 2EE INUETURAL FOR TYRE ARG U
at locations with flooring
that may be sensitive to
moisture. Intertek ROOF ASSEMBLY

R3 1 3 SINGLE PLY THERMOPLASTIC (PVC) MEMBRANE - R-30 MIN
FULLY ADHERED

LEVEL STEEL DECK WITH SHEATHING

DOOR THRESHOLD

C@?A o\ V5530
Association




SCIENCE — Heat Transfer

CONTROL FUNCTION PHYSICAL MECHANISM CONTROL STRATEGY
Heat Transfer Conduction Thermal Insulation
Radiation Radiation Barrier
Convection Air Barrier System




SCIENCE — Heat Transfer

Continuous Insulation Code Requirement

ASHRAE 90.1 IECC
ASHRAE Zone | Wall Type 2007 2010 2013 2016 2009 2012 2015 2018
ASHRAE 90.1) ASHRAE 90.1 | ASHRAE 90.1 = ASHRAE 90.1 1ECC 1ECC 1ECC 1ECC




SCIENCE — Heat Transfer

co

This condition is flat and will hold water.
Consider a sloped|condition, as well as how to
integrate some redundancy. Intertek

Reliew thermal layer

tinuity. Intertek

i POF3 -

F-MOLDING REVEAL, PAINTED TO.
MATCH WALL

STRUCTURAL CAST-IN-PLACE

CONCRETE COLUMN - SF3.0

GYPSUM BOARD

SURFACE FINISH

FACE OF STEM WALL/F.0. STUD
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LEVEL 1 PLAN DETAIL - METAL PANEL @ CL 10.1-F
SCALE: 112 =10"

x COLD FORMED METAL FRAMING -

DELEGATED DESIGN.

\\\— FLUID-APPLIED MEMBRANE AIR
BARRIERS

METAL COMPOSITE MATERIAL
WALL PANEL

Tight corner to install batt
insulation in. Coordinate
with sub trades on
sequencing or consider
using semi rigid. Intertek

FACE OF STEM WALLIF.O. STUD



SCIENCE — Air Leakage

CONTROL FUNCTION

Air Leakage

PHYSICAL MECHANISM

Stack, Wind, and
Mechanical Effects

CONTROL STRATEGY

Air Barrier System




SCIENCE — Air Leakage
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Consider including
self-adhered membrane
at soffit corner under
drip edge and over the
vertical leg of the drip
edge. Intertek

\

5/8" TYPE 'X' GWE.

BATT INSUL.

SEALANT CONT.
@ GWB & SLAB

FLOOR FINISH

PLYWOGD SHEATHING

As an air barrier system,
this must wrap into the
soffit and integrate with
the WRB on the balcony
walls below. Intertek

AIR AND MOISTURE BARRIER

1 COAT STUCCO SY€ Rgeommend calling out
the drip metal here.
Ensure this metal is
properly sloped so
moisture does not
collect here. Intertek

2X5 CONT.

SOFFIT DRIP DETAIL
10 3II — 1I_0!I

See previous comment
regarding bridging the cavity.
Consider how to make

T SEALANT\

airtight connections with stud
interferences. Intertek

2-HOUR FIRE SAFING
CONTINUOUS ALONG SLAB EDGE
(UL SYSTEM NO. CW-5-1001)

)

JINT SYSTEM

iT-IN-PLACE
- SF3.0 BOTTOM

"HANE FOAM—/

TTITT{TT

RCP

LOCATE EIFS SOFFIT VENT IN ‘ ?



SCIENCE — Air Leakage

We recommend to use a high-temp

membrane around the edge up to the air

vent. You will not be able to use the same Close top of vertical
air/water barrier as it will not be rated for ramieg gtubes"} o

high-temp applications or horizontal event air from goin
(— ———————— —\ installation. Intertek ?r:e;berst e;pec?ady?f"'p

| i down from a soffit. Typical.
+

|

|

[l

—

1/4" =1-0" SLOPE they extend all the way
Intertek.

6-

¥ HSS FRAMING, FIELD PRIMED.

REF. STRUCTURAL

Especially since the
parapet is vented, confirm
all areas are closed off
around the building to
METAL STUD INFILL FRAMING prevent air leakage
BETWEEN STRUCTURALHSS  (including the ends where
STEEL, OUTSINC+ACE OF STUthe parapet transitions to a
TO ALIGN'WITH OUTSIDE FACEdifferent section (which

CF HSS STRUCTURAL STEEL  may or may not be vented.
Intertek

HSS FRAMING, FIELD PRIMED.
REF. STRUCTURAL

ACM PANEL WITH
3/16" WEEP HOLE

METAL COMPOSITE MATERIAL
SOFFIT PANEL EXTEND FLUID APPLIED

MEMBRANE AIR BARRIER INTO
ROUGH OPENING — =

5/8" GLASS-MAT GYPSUM WALL
SHEATHING - TYPE X'

/— PLYWOOD WALL SHEATHING

CURTAINWALL ANCHOR TO BE ;'l 4
COORDINATED BY G.C.

HEEEEEEEEEEEEN

|
i
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SCIENCE — Compatibility

1.1 CHEMICAL RESISTANCE

* SENTINEL® PVC membranes have been evaluated for exposure and compatibility to the following
materials:
o Acrylic paint
Bleach
Copper sulfate
Detergent solutions
Ferric chloride
Fertilizer solutions
Fiberglass matting
Fruit juices
Furnace residues
Hydrogen peroxide
Latex paint
Linseed oil
Lard [animal fats)
Masonry cleaner
Muriatic acid
Oleic acid
Phosphoric acid
Polypropylene
Sodium hydroxide
o Zinc chloride
* |nadvertent exposure to foreign materials, debris and other contaminants should be addressed by proper
removal and cleaning. Refer to Section 1.2,
*  The following roofing materials are incompatible with SENTINEL® PVC:
o Asphalt-based roofing and flashing products
o Coal tar pitch
o Un-faced extruded and expanded polystyrene.

o000 o0Oo0QO0OO0CO0O0OoOD0OoOoOoOD oo
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SCIENCE — Resilience
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Conclusion

Risk overcommunication! Meet early & often.
Review Plans, Specifications and mock-up designs!
Reference Scientific Standards.

Trace every Control Layer.

Review compatibility & resilience of all materials.

Association
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