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Building Envelope Case Study : Learning Objectives
f rom I”i tial COﬂStI‘ UCtabili ty Re Vie w 1. Review constructability

concerns in the mid-stage of

Through Occupancy 2016-2017 design.

Engage with a building
Join me as | recount my building envelope journey with a large four-story CMU and masonry higher- envelope review and what
educational building for a large university in the Midwest. We will start with the initial pre-bid modifications took place with
constructability review and go through construction and turnover. We will review the air/vapor SIICEEEHe (7L
barrier, masonry flashing, waterproofing, window installation, and roof transitions. We will learn . Understand the building
what was initially missing in the Contraction Documents through mock-ups and first-work-in-place complexities with mock-ups,
reviews. Once construction starts, we will review the building construction and perform testing first-work-in-place reviews,
throughout. and testing.

Develop a better
understanding of the
installation of materials and
the process of installation
with construction observation
reviews, reporting, and
verification..
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PROJECT
DESCRIPTION




185,500 SF, 4-story, Steel frame and CMU infill construction. A pair of new conjoined
buildings that together comprise an integrated ensemble for the Social Sciences and the

University’s community of International Institutes,
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QUALITY
PROGRAM



Anatomy of our Quality Program

* The program is designed to be < Mock-ups

preventative and proactive « 15t Work in-pldce / Substrate
* Review drawings during several Review

phases of design to assist the . pogyar site mspectlons i

roject team - --
i * Provide proper quality metrlcs :
* Use quality metric data to assist 4, identify trends and give th e -: .:

with initial project

specifications . frea:n an idea of progrefs
* Building Envelope Meeting cang ;

. . * Lessons Learned & Quallty

* Pre-Installation Meeting Bulletins that reflect our . o 0
* Checklists learning throughout the pro;ect
e Subcontractor Job Specific | ~ "o

Quality Plan

. .'1’;’*'2




Setting Expectations

e Obtain clear understanding of the project
goals

* Have all players in the room and review
understanding of schedule, man-power,
and project specific requirements

* The team must be open to understanding
current requirements, sometimes new, for

the exact product that is being installed or
being installed adjacent to...

e Learn from mock-ups, first-work-in-place,
and regular job site walk-thoughs




Issues Average lssue Weight Sum of Approx Cost  Sum of Repeat Count  Sum of Prior Talk Sum of PCC

Re po rtl n g ré 4.10 $59,100.00 30 67 $12,150.00

14 3.36 $10,250.00 2 6 $2,550.00
05 CFMF / SHEATHING 10 3.60 $13,100.00 1 g $2,200.00
06 - WOOD BLOCKING 5 4.60 $4,800.00 0 4 $1,050.00
07 - AIR BARRIER 50 3.92 $32,500.00 19 44 $8,575.00
07 -ROOFING 5 4,50 $7,200.00 1 7 $1,550.00
07 -ROOFING 7 3.43 $4,000.00 3 b $1,000.00
07 -WATERPROOFING 9 2.89 $2,200.00 0 9 $1,000.00
08 WINDOWS 11 3.82 $9,000.00 0 5 $2,150.00

Grand Total 142,150.00

Total Est. Subcontractor Cost to Correct:  $270,350.00 |Cost of Quality/Construction Cost: 0.6256%
Total Est. Subcontractor Hours to Correct: Subcontractor
Est. PCC Direct Quality Cost:  $61,650.00 |Cost of Repeat Items: $58,300.00

Est. PCC Direct Quality Hours Spent Cost of Prior talk Items: $227,300.00
Total Weeks Week # EeeogiE=EE Cost to Date
| 97 90 92.78% $53,072,165

417 Lake Zurich Road « Barrington, iilinols 6090 « 847.266 4700 < www.peppercognsirug
** cepynghi & 2012 by Papper Consirueivan Company = All Righis Resarvad
fearsion 2/ ——



INITIAL
QUALITY-
REVIEW OF
CONTRACT
DOCUMENTS IN
DD STAGE




P Constructability Review
CONSTRUCTION Report
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Pepper Job Specific Quality Plan ¢
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Make sure that the
General Contractor has:a:
Job Specific Quality Plan

that reviews the building
envelope & current __
material requirements =

v

s Wl L vt e i f o v v el s U R e il o GBI ceomen
[mbirwsid wirviry b By oy o= b Al T plmire pde o e s S

= Sroredmar mrraey | gl i s s e haciadce of ohe e Tl

ol = ey sk 11 an] T g g e




Pepper Job Specific Quality Plan

oyt o Troref

Verily if there iz an ABAA Certified Contractor Reguirement ve5 Confirm Contractor is Certified Wil reec i subconerast
[5 there an AVE plan in the decuments: Mo — QAT review marked-up the AVE on plans and details

L we hawve an Air Barmer: Mo Vapor Bamier: No AVE: Yes

Type of AVE baing installed (Liguid, Sheat Tyvek EAFS My, Ele.) Liquid and Sheet

Rioofing Type [ 7o, M¥C Erli Qudrug, Fic ) Flak — TPO-Fully Adherad, Sate on Slope AVE: TPO & AVE Sheet on sioped roof

E] & mech. festened, shirgled, or medal roof will neest & ssparate o8 (e yodnnaement vy 5 B0 T a0 AVET: Yes5 = Detailed
= Do e hieves & raef Yapar Barrier that we will be connedting inko (@nly iF & is fulle adireredi? Mo — Using TPO Roofing

# Wil we need o metal transition gnywhers. i o, pnder what frade’s Contract? TBD = Transition will be needed
(WA iyp. occur ai Decksids of dne paraped, CORPACIIRG Ehe Boolng fo I0E iRcompanibie A VB, sl 85 & hoi-sppéed rool. PEC, are )
Are we connecting into the waterproofing membrane: Yes W wd oeed a wela) fraositon for dodke matenals?)

= What & the watorproofing type: Ligusd
a Discuss provaction of the system; Imsutation
= Copwering with; Drainage board and irsulation

| Ensure that the concrete is propery spec’d for a coating (& utfece Bose 20 & Sorface Telerance £hss A1 Will review with Cong
Subcontractor at their pre-installation mesating

Vierify that the masan will be toaling (alight eoncave) the CMU joints bo receive AVE! Wl review wimason at pre-install
Ensure that the masonry fiashing is on TOP of the AVE fnel & the S8 ar paer of the AVA spsiem); Mason's Pre-Install

Are wie installing 2 bullding exparsion joings); Mo (we el peed i conmach ie tfee Roer EXpaniien faim)

When is the systems expected to be installed [ Seasiea): All Seasons, start in Ehe summer

Will the AVE be exposed to UY-over B0 days (Mwii-stary fuiidieg o feng dead wemeer might b8): TBD = Ehis nesds bo be reviewed
G we have a largs overhang that will be difficult to connect the AVE and the roofimg? Yes
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Eeview the basic locabions for connection of the AVE [/ Window [ Waterproofing |/ Boofing system(s) described below to start

the review: Reviewed during QAGQC Reviews
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Constructability Review
F Epp Report

Exterior detail review of 50% CD sel | Author, Corey 5 Zussman, AlA
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OVERLAP AVE ON|
5.5. FLASHING

SEALANT @ 5.5. SEL
ADHEARED FLASHING
& 5.5. PAN

1/2°" BACKER ROD
AMND SEALANT

DOOR FRAME
(INSULATED- MINERAL
WOOL OR SPF )

DOOR PAMNEL

ALUM. THRESHOLD
(SET IN SEALANT)

FLASHING (20 GA. OR 0.050 MIN)
ROOF MEMBRANE

5.5. PAN (16 GA.) WITH
END DAMS & BACK DAM
(WELDED @ CORNER)

5.5 5ELF ADHEARIMNG
| HING

ATER BLOCK
NDER FLASHING, ROOF
EMBRANE AND 5.5. PAN
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VE attempt

Exchange pre-cured

silicone for peel and
stick at the exterior

horizontal CMU joints

The detail included
horizontal and vertical
movement components

We did a First Work in
Place to determine if the
proposed VE would be
efficient...

|
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Understand the limitations of
the materials:

Construction Tolerance

Installation Limitations

Movement ‘Qﬂ‘
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BARRIER +
COORDINATING
TRADE PRE-
INSTALLATION
MEETING




Submittals should be Job Specific!




The Importance of Updated Data Sheets

Limitabion=s
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So, can you spot the difference?
We have an extra paragraph under
limitations. This is extremely
important for the entire team to
understand...including the
subcontractor!

The Manufacturer determined an
issue and placed that issue under
the limitations section, telling us
that there might be a new problem
that we need to understand.

Limitations
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IELanders Wikhin Wi wal sssomisy s the responsibility of ose
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DD T cleel,

Framing suppaorts most not excesd 24 6, (G100 mm) o.c

Ehis g il Lintls, Inciudimg fastsners, seakants and conerod

BEHOTE, MUSE be propesity nosdhed Bop Syeloim apaofcations,
Chpenings anod penstraticns mast be property Mashod and
sesler aoconng to oode, Bulding desige and sl ber- resis e
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the warrarty . refier oo BREP Shaatheg warran by Fer s,
coddliond Al lem@alsnrs

111046 Rev. 6/17




030000 Concrete

Fommwark Shop |

[eavwings and
Calculalions

Roof Protection
Plan

Exisfimg Flooting
Protacilan Plan

Depressed Shab
Procadurs Plan

Architecturally
Exposed Concrete
Pracedunss

Sharing and
Calcilahams

Wass Concrabs
Pracadure Plan

Hivs
Reinloscement

Slals Dpening
Coardinaticn

Floar slab
Treatments

Hab Edge
Coardination

High FF =50}
Procadurs

FraiPost Tensioning
Poocaduras

Mix Design for
Stair

Codor Pigmenis

Bandieg Agents

Chiemier &
Howaal Strips

Dowetnll Anchors

Epoey Coated
Febar paint

Cmbed linma

Form Ruastcalion

Saiijes

Flosor Tresgbtmenin

=

Rabar Coulpbary

Special Forms

Wapod Blariis

Cancrele Taps

¥opor Barrier
Installation
Ensruclions

The following is a list of typical submittals
that we should be requesting for each
project regarding the specific trades.

Make sure that the specifications
regarding what to submit are followed.
Some of these submittals are above what
is required; however, it is what's needed
for our proper review and Checklist
records.

Discuss with the Architect if they want to
receive the extra submittals.

The list is not a complete listing of
submittals for your project, and not all
listed submittals may pertain to your

- 9
project. ""‘




042000 Mason

Cast Stono , | Zinc Rich Paint
Anchor | for touch-up |
Calculations

Welding
Cartifications

UL Assemblies

Gypsum
Sheathing

Ext Treated

=heathing Sheathing
Installation " I Backer Rod &

Instructions (Carrosion Resistant)

Sealant

Horizontal EJ

VWood Fasbener
Calculations for

{used if troatod ill
wood is in contact Hﬁj;f,::,'s oion

with Galv Metal

Roof Profection Plan




071000 Waterproofing

Protection Board | Drainage Panels

=ealant (under
and or over)

Reinforcement

Aggerate / Sand Fahric

S5 Termination Backer R

Bar SsFasteners | cedc 071800 Traffic Coating

Water Stopping =
Root Barrier and ‘El?-ilal'lt ar L'::.ﬂt;
rimer

i -
Samples Liquid Flashing | R2%' E‘::;’

Maternal|s) and
installation

e ' , Roof Protecti
;nﬂ::ic;ng Flashing Tape Liquid Flashing o P:gnEI =

Aggerate | Sand Weoprene Sheet




072400 EIFS & DEFS

Tech Bulletins

Accessories i ‘ ‘ ‘

074200 Metal Wall Panels

Backer Rod
[Closed Cell)

S5 Termination
Bar

Sealant Backer Rod(s) Drainage Mat Underdayment
Liquid Flashing Testin

i Sub-Girt Fastener Fastener Data & Insulation &
Sam p'BS \‘ Finishies) ACCEssOTies Roof Protection Plan




Accessori

Fasteners &
ICC-ES Report

Adhesives

UL Assamblias

Welding Cen
Gresn Roof

Data Roof Protecti
Plan

Screens

| Roof Protection Plan

Backer Rod(s)







AIR / VAPOR
BARRIER +
ADJACENT
TRADE
SUBMITTALS
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Masonry Pre-Installation Meeting
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Skylight curbs must kave an -5 minimum curkr |
or gystam o be NFRC 100 Lasadad.

Review the AWB connection and continuity, | iy y
¥, r.- 11 M{ T an

Make sura thal thera is not & weep inemmupling
the connection — might need to lbeete bahind the

viap Sysiem | NI] Elii"'-"'i‘l| D—H“ vk

Make sure that there s a condensation pen that
extards past the end of the glass,

Alweays install a pon flashing

Skylight Pre-Installation Meeting
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Fluid/Sheet Applied AV Barrier
Construction Checklist
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d  Peview of Architecnual and Mannfacnuer's Detals

Subcontractor Job Specific
Quality Plan

t. Dunng Daily Tool Box Talks. the Quality Champaon is to review
the most cwrrent approved details and installation mstructions for
the vpeoming mnstallation.

i, Weather concemns must be addressed as needed prior 10 beginaing
work for the day.
e. Installer Quality Assurance - Self-Adhering Sheet Air & Vapor Barrier
1. Quality Champion will review the product application daly with
the imstallation team to verify the field membrane 15 properly
mstalled.

1. All substrates should be smooth. sound. dry, and free of
contanunants.

[

Flud-apphed products should be apphed mn a contimmons
falm free of pinholes. filling all cracks, voids, reveals.
erevices, etc. with a total wet mul thickness meeting the
manufachirer’s smdelmes. Mil fluckness 14 to be verifiad
using 4 wet qul gange at regular mtervals.

3. When nsang rollers 1o mstall the produc, crew membsers
may need to apply the membrane in two coats allowing the
frst coat to reach mutial st prior to application of second
coat in order to avoid slumping,

4. Self-adhenng stamless steel detail transstion strnps should
be placed in position and applied using posirive pressure ‘
using 2 hand roller. Produet should be wrinkle free and
void of fishmouths,







MOCK-UP
REVIEW







Each roof
condition was
reviewed for

sequence,
PEICIE]

compatibility,

AVB continuity




Each Detail
needs to be
reviewed,
with specific
comments
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TESTING
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Photo/Report: Flood Labs - Chicago

The adhesion fesi minimum force (o pass was indicaled o be 16 Ibs. In order o comeert the resulis o psi

FTL cakulated the force established ab eech iocabon by the area of the stesi discs adhered o the
membrane, 2.0° diameler stesl discs were Used &t each bealion,

Adhesion Pull Tesi Results

Location #1: 10 Ibs. (3.18 psi) - CMU substrate
Location #2: 16.4 Ibs. (5.22 psi) - CMU substrate

Location #3; 25,1 s (8,00 pal) - Gypsum Board aubsirate
Location #4 17 Ibs, {541 psl)— CMU substrate

Additional ohearvations noted while on Site were that the membrane did not appear i have bean properly
milled in at the lime of application. Several areas appeared looss andlor nol adhered, The
subsirate beneath the membrane appeared o have been primed bul it & nol known if the primer
was properly applied or what conddions were presant at the fime of application. At the fime of testing,
the membrane had been exposed to the sun for some time and was warm, This may have had an efiect
on the adhesion of the membrane when the tests were performed. Test locations and photos are
aftachad on the foflawing pages. Please do not hesitale to conlacl me with any queslions or Concams.



GENERAL
LESSONS
LEARNED




Lessons learned e
Q Transition Membrane

a Sloped roof
O Deflection Joints

Q Preinstallation Mtgs



Preplanning

* Are we spending the time to
: allow the team to review and
D o > plan the project?

* Are we creating a Job Specific
Quality/Safety Plan?

* Are we understanding /
modeling the logistics...

* Are we properly training?

* Are we expecting/overworking
our teams?

S




Communication

* Are we properly expressing

what we expect?

* Are we talking to each
other?

* Are we purposely leaving
something out of the
conversation?

* Are we getting the right
players at the meetings?

* Are we talking enough?

* Are we sending the correct
information over?

* Do we have the same
agenda?
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Tomorrow Transformed

i

Corey S Zussman, AlA, NCARB, ALA, RBEC, RRC,

REWC, RWC, RRO, CDT, CQM, CxA+BE, BECxP, CABS, LEED®
AP BD+C, Level Il Thermographer

Director of Quality Management - lllinois & Wisconsin
Pepper Construction Company /// BREAKING GROUND
lllinois . Indiana . Ohio . Wisconsin

© Pepper Construction Company All Rights
Reserved
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