6\ 2280 1,01 CONGRESS
22N ANNUAL

g OCTOBER 19-23

Transforming Chicago’s lconic
Skyscraper with Design Assist
Procurement — PANEL Discussion

72
Y/ ;
, , B/Ké‘i'ICES AND COACHING

THE ABC’S OF LEAN: TRANSFORM

October 21, 2020



THE ABCS OF LEAN: TRANSFORMATION THROUGH ACTIONS, BEST PRACTICES AND COACHING

Turner/CLAYCO

G

lass

Solutions, Inc.

o B

Lynda Leigh — Turner Brad Benhart — Purdue University I H

Project Executive Panel Facilitator

VIRACON"®

GLASS IS EVERYTHING™

PURDUE

Nick Casaletto — Clayco
Senior Associate,
Enclosure Quality Manager

Seth Madole — Viracon Andrew Wright — Glass Solutions
Director of Sales Senior Project Manager

—
3 © LEAN CONSTRUCTION INSTITUTE




THE ABCS OF LEAN: TRANSFORMATION THROUGH ACTIONS, BEST PRACTICES AND COACHING

Outline
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- Project History

- Budgeting Collaboration
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- Site Logistics

- Design Assist & Value Engineering
- Material Procurement

- Manufacturing / Fabrication

- Installation of Work
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History of the Willis (Sears) Tower

- 1970-73 original
construction

The world’s 10 tallest buildings

1 Burj Khalifa 2 Taipei 101 3 Shanghai World Financial 4 The International 5 Petronas Twin Towers
Dubai, United Arab Emirates,  Taipei, Taiwan, 2004 Center Commerce Center Kuala Lumpur, Malaysia,
2010 (DThis rer e et Shanghai, China, 2008 Hong Kong, China, 2010 1998
° 1 1 0 Sto rl eS 4 4 m I I I IO n @ This skyscraper has the mass dampers to help (D This skyscraper has a @This skyscraper has the ® These towers are connected
1) - world’s highest swimming stabilize the tower during unique design world’s highest hotel by the world’s highest
pool, an open-air observation possible earthquakes, sky-bridge
deck and a mosque typhoons and strong winds

sf office space

828

« 100 elevators

- 15,000-25,000 daily
tenants

- Renamed in 2009 to
Willis Tower as part of
a building acquisition
deal

484
451,9

437> 421
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6 Nanjing Greenland 7 Willis Tower 8 Guangzhou International 9 Jin Mao Tower 10 Empire State Building
Financial Center (Sears Tower until 2009) Finance Center Shanghai, China, 1998 New York, United States,
Nanjing, China, 2009 Chicago, United States, 1973 Guangzhou, China, 2009 (@ This tower’s proportions are 1931

(DAn open-air swimming (@ willis Tower has unique glass @ This structure has a helipad based on the number 8. The (T) The world’s first skyscraper
pool is on its roof observation balconies 400 m on the roof 88 floors are divided into 16 has more than 100 floors

above the ground segments, each of which is
1/8 shorter than the
16-story base.
PAAHORBOCTH © 2011 www.rian.ru
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Willis Tower Now

- Skydeck on the 103
floor; Ledge attraction
brings over 1.7million
visitors yearly

- 200,000 daily
commuters circulating
around jobsite

- Lurmm: ™ 3 = N \ § HJYHL
. Wi, ’lllllm ?: "Mfm;., 3 F

hf"ml T -
. ‘;:”M“i‘.mﬁl"

- Keeping existing
building operational
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Repositioning Project
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Repositioning Project

- Adaptive (and sometimes ephemeral) phasing
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Maintain access for ComEd on Adams  Demoltion and weather proof covering ; ! i e il A,
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Site Logisti

- Perimeter Access

- Pedestrian Management
- Overhead Canopies

- Phasing

«  Curtain Wall Activities Site Logistics Plan - Phase 2
g = Wacker Option

ead Bridge with Delivery Gate
(Rolling Gate)

nuary | |:| Steel Erection Crane Area

Secur eCK Fo Work
[ - Curtain Wall Installation
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Budget Collaboration

ORIGINAL BUDGET = $22M ORIGINAL BUDGET = $22M

SCHEMATIC DESIGN PRICE = SCHEMATIC DESIGN PRICE = $21.9M

$34.5M FINAL CONTRACT PRICE = $22.2M
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TRANSFORMATION THROUGH ACTIONS,

Design-Assist Collaboration

1. Weekly Meetings

2. All Parties Present

3. Specific Agenda ea. Week
4. Task Lists

5. Use Champions for Tasks

6. Make Decisions

© LEAN CONSTRUCTION INSTITUTE
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Willis Tower Repositioning
Design Assist Matrix

Mtg#| Date Topics
Walk through Gensler/TT Dlstcuss Wacker,’Franl_cIln Discuss Wa.ckerfFranklln Review Fotentla! Cost EEareEEs T Discuss Visual Mock-Up's
1 10/3/2017 L typical Punched Openings | typical Curtain Wall System |  Impacts of Bulletin and . and Performance Mock-
bulletin issued on 10/2/17 . ) R Metal Finishes )
System Size Size Update VE Matrix Up's
Review GSI Comments of | Discuss upcoming release ) . . Review Slab edge location /
2 10/10/2017 R VE Matrix Opt
/10/ 10/02/17 bulletin of Corner 4-S5G agade. eview atrix Uptions face of glass
Submit Wacker/Franklin
_ ) Discuss vestibules in typical Review Corner 4-55G . ) N Discuss louvers and Discuss Glass Types and
3 10/17/2017| typical Puthed SIS Franklin/Wacker CW Facade Bulletin T B M perforated panels Metal Finishes
Profile Dwgs
Review GS| comments of | Review of Wacker/Franklin | Submit Wacker/Franklin _ . Final Decision on Visual
. . X X Finalize Slab edge location / . ) .
4 10/24/2017 Corner 4-55G Fagade typical Punched Openings | typical Curtain Wall Profile £ £ alass Review VE Matrix Options Mock-Up's and
Bulletin Profile Dwgs Drawings ace argla Performance Mock-Up's
Discuss louvers and cost Submit Wacker/Franklin | Review of Wacker/Franklin
Submit Corner 4-55G . . . Finalize Glass Types and ) . ) _ | Discuss vestibules in typical
| P
5 10/31/2017 Profile Dwes Review VE Matrix Options impacts of perforated Metal Finishes typical PO Profile Dwgs for | typica Curtauﬂ Wall Profile Franklin/Wacker CW
panels Approval Drawings
5 Discuss Entrances (Franklin, Receive Approval of Submit Wacker/Franklin
R 4- i
6 11/7/2017 | Review VE Matrix Options Cu:l:r“n,lignﬁ.w:reo'}:ils:l:wgs Jackson, Wacker and DIS:::J::';:;;‘ 4 Wacker/Franklin typical PO | typical Curtain- Wall Profile
Adarns) Profile Dwgs Drawings
i Receive A I of
D.lscuss BOVEREIEIEE Submit 4-55G Corner Profile eceive plprcva. ° Make final selection of VE |Review Gensler Sketches of
7 11/14/2017 impacts of perforated ‘Wacker/Franklin typical CW 3 )
Dwgs for Approval ¥ . Options for Main Walls \ Entrances
panels Profile Drawings
" 11/21/2017 Discuss levels 1.5 & 4 Discuss intent of canopies | Review Doors & Hardware | 4-SSG Corner Profile Dwgs
Handrail Detail over entrances at Entrances and Typ Walls Approved
9 11/28/2017 Submit Glass Types and Submit Entrance Profile Finalize Louvers and
Metal Finishes for Appraval Drawings for Review perforated panels
10 12/5/2017 Submit Preliminary Details Submit Glass and Finish | Define Hardware Intent at | Review Entrance Profile Submit Louver Product
of canopies over entrances samples for Handrail Entrances Drawing Comments Data and Spec Sheet
1 |12712/2017 Receive Apporval c?f Flass Submit Entrance Profile
Types and Metal Finishes Drawings for Approval
Receive Approval of Glass
Finalize Details of canopies Receive roval of
12 [12/19/2017|  and Finish samples for 2 App

Handrail

over entrances Entrance Profile Drawings
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Material Procurement

- Unloading times
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Visual Mock-ups
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Quality Assurance
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Manufacturing
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Material Installation
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Material Installation
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Quality Control = Boots in the Field

mﬂCLAYCU Willis Tower Repositioning Project
TAG Notes and Sketches 11/7/18
DETAIL REVIEW: SW ENTRANCE CURB FINALIZING

=3-1/4W" X 8"D X 2-1/2"H
@ =23-7/8"W X 8-1/4"D X 2-1/2"H
=3-1/8"W X 8-3/8"D X 2-1/2" [fUBEsiee]

-

E’I—l‘_‘—} [ANCHOR STEEL TO CURBS
«

. -
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[FULLY GROUT TUBE STEEL] INSTALL NEW WATERPRODFING OVER TUBE STEEL] [INSTALL CURTAIN WALL ANCHOR PLATE
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Quality Control = Boots in the Field

7K ]

GRIDS N, TTR
&TTT

DISTANCE BETWEEN BACK OF CURE AND
CENTERLINE OF PIPE = 4.3/8"

HEIGHT OF PIPE FROM TOP OF CURB = 3"
0 TRy p———
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Quality Control = Boots in the Field

SIDE WITH DOWNSPOUT

:;E = M EXTERIOR
Ak y
cl ? FOR DOWRNSPOUT AND
ez L HEAT TRACE INSTALL

SIDE WITH NO DOWHNSPOUT
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Quality Control = Boots in the Field




BEST PRACTICES AND COACHING

THE ABCS OF LEAN: TRANSFORMATION THROUGH ACTIONS,

Quality Control = Boots in the Field

S

T

|
t
I

L

——

W

\

© LEAN CONSTRUCTION INSTITUTE



THE ABCS OF LEAN: TRANSFORMATION THROUGH ACTIONS, BEST PRACTICES AND COACHING

How much time was shifted from the field
to the shop?
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If you could go back,
what would you do
differently?
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Things to Remember

BEST

PRACTICES
Simplify, Simplify, Simplify ol

Wholistic Collaboration
Know Your Role
Boots in the Field

—
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In the spirit of continuous improvement, we would like to remind you to
complete this session’s survey in the Congress app! We look forward to
receiving your feedback. Highest rated presenters will be recognized.
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Brad Benhart — Purdue University

Lynda Leigh — Turner -
Panel Facilitator

Project Executive

Nick Casaletto — Clayco _
Senior Associate, Seth Madole — Viracon Andrew Wright — Glass Solutions

Enclosure Quality Manager Director of Sales Senior Project Manager
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Thank you for attending this presentation. Enjoy the rest of the 22" Annual
LCI Congress!
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