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AIA/CES Reporting Details

All attendees will be eligible to receive:
1 LU (AIA continuing education) or
1 TU of IDP supplementary education credit.
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All attendees at your site will submit for credit by completin
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webinar survey/report form. The URL to the survey/form ln;
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listed at the end of the presentation. Certificates of Comple
can be download at the end of the survey.
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Continuing education questions can be directed to
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AIA/CES Compliance Statement

“AlA Knowledge” is a Registered Provider with The American Institute
of Architects Continuing Education Systems. Credit earned on
completion of this program (Course #T12002) will be reported to CES
Records for AIA members. Certificates of Completion will be sent to
all attendees.
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This program is registered with the AIA/CES for continuing
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professional education. As such, it does not include content that may .
be deemed or construed to be an approval or endorsement by t ’{ _—
AlA 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 wil
addressed at the conclusion of this presentation.
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AIA/CES Course Summary

This session will discuss how architects can improve their design
management services as contractors push for a more active role in
managing the design phase of projects through Virtual Design and
Construction using BIM model; and how ambitious performance, cost
and delivery goals were met through a heightened level of integration
throughout the accelerated design-build process of a new District
Headquarters for the U.S. Army Corp. of Engineers in Seattle,
Washington.
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AIA/CES Learning Objectives

Learn LEAN thinking, including set based design and target value
design strategies. Learn to apply a rigorous technical, analytic and
research-based approach to design and decision making to arrive
at best value solutions.
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Understand the heightened level of team integration and new
models of knowledge sharing, through the accelerated design-
build competition and project delivery process.
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|dentify best practices for achieving aggressive building
performance, cost and project delivery objectives.

Discover how an integrated building weaves interdependent
systems to achieve a net result greater than the sum of indivj
systems.
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Webinar Schedule
75 min. - Eastern Standard Time (EST)

1:00 - 1:15 pm
Welcome, General Comments, and Introductions
Stephen Hagan & Jeffrey Ouellette

1:15-2:00 pm
Case Study: GSA Federal Center South Complex, Phase Il -

Seattle, Washington

Jack Avery, Sellen Construction

Todd Stine AIA, LEED AP BD+C, ZGF Architects
Stephen Hagan, FAIA, US GSA

2:00 - 2:15 pm
Q&A
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Aggressive Performance Goals & IPD
Who is TAP?
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Aggressive Performance Goals & IPD

Coming Up...

* Monthly TAP Webinars
— March 09: BIM For Small Projects Il
— April 13: Interoperability Series
- May 16: TAP@ AIA2012 - DC

AlA BIM Awards
- Judging: Monday, February 13, 2012
— BIMForum, San Antonio, April 25th

TAP Workshop @ AlA National
Convention (DC)

Local TAP
BIM Curriculum
Stay Tuned...

Technology in
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http://aia.org/TAP

AlknowiecgeNet |}

TAP Home ‘ My Profile Directory Events | Blogs

Edit this Page  sffs Add to this Page —’;_,, Edit Navigation

Technology in Architectural

AIA
Practice |
TA P Stay Connected:

About TAP

2012 BIM Awards Program Accepting Submissions

Latest Tweets

aia_tap: Still time to register for tomorrow's Rewind. Play.
Fast Forward: What's Happened and What’s Next for
@aia_tap webcast http://t.co/qsTfSeKn

aia_tap: RT @jvandezande: #NYCRUG event Tue Jan 17
"Advanced #BIM in Modular Prefab Construction" Still

time to register for the webcast: http:// ...

aia_tap: Chicago #BIM / #IPD Group January Meeting will
do #PechaKucha style http://t.co/Qvkbv0bZ

More from TAP

Award Winning BIM: Lessons Learned and

Thank You for Joining Us!

Upcoming Events

<<Rewind, >Play, >>Fast Forward: What’s Happened
and What'

Latest Blogs

Is BIM a trend? Could BIM answer current
building topics of discussion?
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but also,
“What can | do for TAP?
twitter¥ #AIATAP

ask not only

“What can TAP do for you
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Aggressive Performance Goals & IPD

TAP Committees

 BIM Awards
— Stephen Hagan
— Marty Doscher
— Pete Evans

« Communication
— Jeffrey Ouellette
— Brian Skripac

« Education
— David Scheer

« Research
— Karen Kensek
— Luciana Burdi
Technology in

Architectural

Practice
http://aia.org/TAP

Events
— Tony Rinella

Z

— Kimon Onuma

Local Discussion Group

— Brian Skripac /
— Mike Kenig
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Membership/Volunt
— David Scheer

Sponsorship
— Stephen Hagan

— Jeffrey Ouellette
— Calvin Kam
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Aggressive Performance Goals Met through

Integrated Project Delivery

Good design

makes a difference TAP FASTER FORWARD 2011
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Jack Avery Todd Stine

Integrated Project Design Project Manager
Delivery/Design Project
Manager

m ZIMMER GUNSUL FRASCA ARCHITECTS LLP

Good design

makes a difference TAP FASTER FORWARD 2011




Project Overview

Theme; Architect, contractor, owner all have design aspirations that exceed performance incentive

Recovery Act Design Build Process
Site and Design Objectives

Meet Schedule, Price, and Performance

ZGF e ®AIAZS




Project Team
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Project Team
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Duwamish River Bed

The oxbow is one of the remaining
Today historic features of the industrialized
Duwamish River

Site
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Site Context
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Site Context

View to North West Seattle Bridge

3
wool ™ 25 o
ek hpn f-

eyt

Ll

w3

Wy %

W
e 3
‘ :

5 &

Formal Face

Natural
Face and Views

River View South
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Key Design Objectives

. . “The Oxbow” ]
Reflect USACE mission Thomas Cole, 1836

Optimize site amenities
Solidify site and soil conditions
Assure air quality

Create a modern 215t century workplace
Achieve 30% energy reduction
Re-use 1202 materials
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215t Century Workplace

Create a sense of place
Enhance collaboration and identity
Reduce silos

Provide connectivity

Support generational work styles
Air quality

Daylight and connection to nature

Thermal comfort
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Overall Energy Goals

Typical office annual energy use (Seattle climate)
(CBECS 2003: multistory, occupied for 12 mths)

EUI
(Kbtu/SF/yr)

EUI
(Kbtu/SF/yr)

323

106
395
EnergyStar TargetFinder
50th percentile baseline .
Competition
106 90.1-2007
100 - Baseline Competition
misc. plug 21.5% Goal
lighting 25.1%
_rhottv/\%ater/(dhw) %1‘:{;
50 ~vent/fans/pump 5.4% 395
“Lcooling 7.6% 32.3 53/7'33)
*
heating 38.4%
0
H /CF e #AIA
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High Performance Green Building

LEED Gold minimum

Employ integrated approach to meet sustainability goals

30% reduction in energy usage compared to ASHRAE 90.1-2007
Install advanced meters for electricity, natural gas, and water

Install solar thermal hot water system (integrated approach
determined not cost effective)

Plan for on-site renewable energy systems

Reduce indoor potable water use by at least 20%

Reduce outdoor potable water use by at least 50%

Manage 95t percentile rain event onsite through infiltration
Provide occupancy and daylight sensors

Pre-occupancy flush-out

Salvage, recycle, or reuse at least 50% of construction and
demolition waste

ZG F Sellen) g@'ﬂg\l\ l@isﬁg 2011



Energy Independence and Security Act

The Energy Independence and Security Act

Section 433, Federal Building Energy Efficiency Standards requires
that all new federal buildings and major renovations meet the energy
performance standards of the 2030 Challenge beginning in 2010.

Design-Build Contract Language:

M&V and Warranty Period Verification. The Government will retain a pre-determined
amount of dollars from the overall contract award during performance evaluation.
Release of payment for this withheld amount will be contingent upon final
confirmation that the energy performance standards for the facility (i.e. actual
BTU/GSF saved) have been achieved as verified by the M&V and Warranty Period
testing to be conducted within 365 days from final completion. The basis for the pre-
determined amount shall be equal to .5% of the proposed construction price. Offeror
shall calculate the amount and enter it into CLIN 0005 of the Pricing Schedule.

/GF pmem @Aianss,



Proposed Betterments

» Geothermal Heat Pump System
» Laminated Glass Skylight at Atrium
» Triple Glazing at Perimeter

= Solar PV Array

= White Capsheet on Roof

» Solar Thermal Hot Water Heating
= Enhanced Lighting Controls

» Rainwater Capture and Reuse

» Smart Building Technology

» Energy Dashboard

= LEED Platinum

/GF pmem @Aianss,



Scheduled Completion by June 2012

MAJOR MILESTONES

2009 2010 2011 2012 2013
9101112 1 2 3 4 5 6 7 8 9 101112/1 2 3 4 5 6 7 8 9101112 1 2 3 45 6 7 8 9101112 1 2 3 4 5 6 7 8 9 10

Phase | RFQ Issue

e

Phase | Submis

||

Phase Il

TOTAL DESIGN/BUILD TIME = 2.5 YEARS

Substantial Completion

M&V =1 YEAR

ZGF ammem @Az,



Performance
Guides the Design

GoalsSetting understanding 30% better than ASHRAE
g

Abstraction of pe rformance Building width / daylight , Orientation / massing

Office fiexiviity and efficiency
Competition Process, Goals and Integrated Team

Twofers: Diagrid: Structural efficiency, Progressive collapse, Support piles
Building re-use: Timbers and atrium, Composite beams
Atrium: Daylight, Thermal efficiency

ZGF e ®AIAZS




USACE Program Analysis

PROGRAM BY DEPARTMENT

FESTA SENBERESS
Security & Law Enforcement  [EDEN)
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Performance Guiding Building Shape

FINAL OXBOW STUDY T B

ZGF mmm @anazs.



Orientation
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Annual energy use
intensity (EUI)
(in Kbtu/SF/yr):

Area Lights S
' Misc. Equip.

B Pumps & Aux.

M Vent. Fans

B Hot Water

B Space Heat

! Space Cool

[ Relative peak
hour energy use

:',0‘ o

SE

15,000

UA (Btu/h-°F)

10,000

5,000

atrium glass
Fed Center South

Baseline

= west wall (glass)
m oof

m wall (glass)

m wall (opaque)
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3 Story Configuration

Optimizes site available for security setbacks

Maximizes open campus green space

Provides storm water management opportunities

ZGF mmm @anazs.




The Collaborative Workplace

Flexibility. Efficiency. Daylight.
Unified. Open.

Interaction. Collaboration. s
Central and convenient.

No “Silos”.

Optimize Mechanical Systems

Builds Community

GSA ZG F m %!E%\I\ TAP FASTER

FORWARD 2011



Building Block of Workplace Design

Allows Various Tenant Layouts

Maximizes Efficient 8 x 9 Workspaces
Optimize Daylighting and Transparency

Optimize Visual Connections

o
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Workplace Amenities

Continuous horizontal windows for views
10’ ceilings'and windows provide space and light
Overhead sky light at atriumpand at level3

100% outdoor airfiltered to assure air.guality

Underfloor air distribution-for ventilation | e
Chilled beams provide thermal comfort = .
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Atrium Strategies

Landscape connects to site
Workspace open to daylighting views
Efficient envelope ratio

Ventilation pathways

et
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Interior Environment
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Exterior Expression

» TAP FASTER
— A\IA\ FORWARD 2011




Structural Design

Diagrid System
Carries gravity loads
Contributes to the lateral force resisting system
Serves as progressive collapse system —> truss action

Level One Floor System
Grade Beams supported by piles assure stability in any soils condition

] \ TAP FASTER
FORWARD 2011




Geotechnical Design

SSaa

=L
L)/

Very soft silt
(Estuarine)

Loose to medium dense trace to slightly silty, fine to mediy

SAND:; scattered shell fragments; (Alluvium)

Potential Liquefaction Zone

Medium dense, slightly silty to silty, fine to medium
SAND; scattered shell fragments; (Alluvium)

18'0 st{:l

pe pi
gliled with sand
concrete (Alluvium)

Piles driven Soft silt
to hard (Estuarine)
glacial soll -
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Geotechnical Design

WY TAP FASTER
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Materials Reuse Timber

Warehouse Modelin
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Materials Reuse

ZG F Sellen) ﬁi‘g\l\ l@isﬁg 2011




Materials Reuse
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Systems Modeling

HVAC and enVGIOpe Triple glazing, Exterior shading
Phase Change,&round Source and Cooling Tower

Daylight apd Electrical,Lighting

ZGF e ®AIAZS




Integrated Performance

: : HIGH pg
Conservation first o For g,
& EXCEED %%
o &
Reduce loads & 2007 ASHRAE 90.1 s,
Passi ‘ S overaLL EUl &y ’(o,¢
assive systems & OF 2 30% %
Efficient active systems ¢
y Qv.-‘:’ KBTU/SF/YR ELIMINATE -
On-site renewable ATLEAST 61 % 5,%
: WATER Z
energy generation e
9y LEED GOLD BASELINE DEMAND %
Ec: CERTIFICATION BUILDING HIGH-PERFORMANCE S
= STRONG HVAC SYSTEM UTILIZES §
— m
= HEALTHY 100.. :
% BUILDING NATWE - OUTDOOR 7
E ‘IévNOVImONMENT 200.000 LANDSCAPE AlR
E FT

FROM 100% IMPERVIOUS

~REUSED "0 &
%, TIMBER 50.. &
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WAREHOUSE N
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JALD343 30
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Current Energy Model Performance

100

EUI
(Kbtu/SF/yr)
S

GSA
Federal

Center South
Headquarters

24

Heery
Design

32.3 /Y

Typical NW Region
Office Building

106

Misc. Plug
Lighting

Hot Water (DHW)
Vent/Fans/Pump
Cooling

. Heating
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Daylight Performance

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

100% clear hours

100%
80

60

40

20
0%

Cloud Cover

DAYLIGHT
FACTOR

w/ no w/
interior  interi

12.1012.10

12.1212.3212.4412.6712.6212.06 12621228 1 2 48 24
f e 1208123512 6712 8012681237 12.18 241208 1 --
" 3 122312611248 12,67 12.4212.1712:20 12721258 1
Equipment and ” ' 124712201291 12091238 ; 3 --

Process

60
50

12591222 124412361221 m

30

G 981 965

20

10

119111831186 11.8811.6211.88 11,70 11.67 1176 11.6811.7311.8111.7811.7511.8011.7811.7911.7411.78 1182

0
0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
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Workplace Lighting
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Chilled Sails

WATER PIPE AIR DUCT

/GF e WAarees



Orientation-Specific Envelope

Daylight orientation
River orientation: natural

Campus orientation: formal
l Y

o 2 3 4 5o TRIPLE GLAZING =

-

S M

v%
4 ;;( N
=
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High Performance Green Building

100% Outside Air Air handler uses heat Smoke Evacuation Natural
Intake recovery on exhaust Convection . .
air to temper incoming Exhaust Atmium;Skylight
ventilation air Oxbio

/ e Skylight = Phase change

. A = material tank
. ™ - ° . for efficient
i conditioning

- .
— L]
— L]
b = E .
—_— /‘W = o Reclaimed
N % s Wood
T o Structure
f o and finish
e = S — - (M o Mmaterials
High Performance —— 1T e =il “‘H”f‘ [ °
Glazing ‘ — ) il o
il HH | = (el == il | [
o == /]
— | 1t [ L]
Vs § LY | AR
— E S = T 1|
= s @
Orientation >} e ~ s
Specific Solar T .
Shades 7 ;u‘ .
= Y ll““]l - J"’l 4]
— I L] o — == v— Rainwater
. : EJ Jg E 4 —~ Harvesting

Perimeter Hydronic
Radiant Heating

Conditioned Air
delivered back to
underfloor

Underfloor Air for
ventilation and
cooling

“Chilled Sails”
Hydronic Radiant
Cooling

[ Structural steel piles with

integral hydronic loops
for efficient conditioning
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BTU/ft?

Energy

10.00

Additional heating
needed 50% of the time

Peak summer conditions
night-time cooling of
storage is required (25%
of cooling)

evaporative cooling done at night to
charge PCM thermal storage tank
50% of non-heating hours

Day

Free cooling and low-energy heating
through heat exchange with heating

/CF e ®A1n
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Thermal Storage

MODE —0O
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PCM FREE COOLING
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Ground Source

38— e COOLING

------------------------------------- GROUNDLOOP SIZE - PILES HEATING
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Water Harvesting

Water Use Reduction Strategies R
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Model Integration Lessons
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Create and Test New Products

Through collaborative efforts, the team created and tested three new
sustainable products utilized in the building and ready for the market.

Steel Shingles Composite Beams Chilled Sails

1
|
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Systems Integratlon Mock-up R&D Lab
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M&V Process

Concept Design

(ENERGYTARGET MET - assuming
ASHRAE 90.1 — 2007 office occupancy
and equipment energy profiles)

Owner provides revised
occupancy profiles and
equipment energy usage

NO

Detailed Design

(ENERGYTARGET MET — assuming
ASHRAE 90.1 — 2007 office occupancy
and equipment energy profiles)

Retention Released

Detailed Design

YES (ENERGYTARGET MET - assuming
ASHRAE 90.1 — 2007 office occupancy
and equipment energy profiles)

Building Commissioned
and in Operation

Energy Target Met?

Energy Target Adjusted

Assuming actual occupancy profiles and
equipment usage. Retention released.

YES

1.Owner provides actual
occupancy profiles and
equipment energy usage.

2.Design team highlights
variations between assumed
operational profiles and
actual profiles

3.Energy Model is updated and
re-run. The owner is notified
of the expected energy
budget impacts and a revised
energy target is set.

Actual energy usage is less than
the revised energy target?

\[0)

Opportunities for
Improvement Developed.
Retention Not Released.

/CF mmem @10
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Project Scorecard

-
- - =}
Current Point Total: dsolen
Yellow in Yes Column denotes credits that are "anficipated“by GBCI Key: esign/construction - submittal phases
Yes ? No Yes ? No
19 [d Sustainable Si 8 [l Materials & | rc
P c Prereq1 Construction Activity Pollution Prevention P Prereq 1 Storage and Collection of Recyclables Required
1 Credit 1 Site Selection 1 c Credit11 Building Reuse, Maintain 55% of Existing Walls, Floors & Roof 1
5 Credit2 D Density & C ity C 5 c Credit1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 1
- - Credit3 Brownfield Redevelopment 1 € Credit11 Building Reuse, Maintain 95% of Exasting Walls, Floors & Roof 1
s usta I na b I e s ltes: Credit4.1 ive T ion, Public T 1 Access 6 c Credt12  Building Reuse, Maintain Interior Nonstructural Elements 1
Credit42 Alternative Transportation, Bicycle Storage & Changing Rooms 1 c Credit21 Construction Waste Management, 50% Recyded or Salvaged 1
Credit43 A ive T ion, Low-Emitting & Fuel-Efficent Vehicles 3 c Credit22 Construction Waste Management, 75% Recyded or Salvaged 1
1 9 Credit4.4 Alternative Transportation, Parking Capacity 2 c Credit31 Materials Reuse, 5% 1
c Credit5.1 Site Development, Protect or Restore Habitat 1 ¢ Credit32 Materials Reuse,10% 1
Credit52 Site Development, Maximize Open Space 1 c Credit41 Recycled Content, 10% (post-consumer + % pre-consumer) 1
Credit6.1 Stormwater Design, Quanfity Control 1 c Creditd42 Recycled Content, 20% (post-consumer + % pre-consumer) 1
Credit6.2 Stormwater Design, Quality Confrol 1 c Credit51 Regional Materials, 10% Exiracted, Pr & Manufas Regi y 1
- - c Credt7.1 Heat Island Effect, Non-Roof 1 1 € Credit52 Regional Materials, 20% Exiracted, Processed & Manufactured Regionally 1
Wate r Effl c I e n cyl 1 Credit7.2 Heat Island Effect, Roof 1 1] c Credité Rapidly Renewable Materials - 25% 1
- 1 Credit8 Light Pollution Reduction 1 1 c Credit7 Certified Wood - 50% 1
Yes ? No Total Yes ? No
8 OB WaterEfficiency 10 Points JEGNEE N Indoor Environmental Qualit
P Prereq 1 Water Use Reduction Requrred P Prereq1 Minimum IAQ Performance Required
2 Credit1.1 Water Efficient Landscaping, Reduce by 50% 2 P Prereq2 Environmental Tobacco Smoke (ETS) Control Required
2 Credit1.2 Water Efficient Landscaping, No Potable Use or Imigation 2 Credit 1 Outdoor Air Delivery Monitoring 1
Credit2 i T i 2 Credit 2 Increased Ventilation 1
2 Credit3 Water Use Reduction, 30% Reducton 2 c Credit31  Construction IAQ Management Plan, During Construction 1
E ne rgy & Atm 0S p h ere: Credt3  WaterUseReduction, 35% Reduction 1 © Credt32  ConstructionAQ Management Plan, Before Occupancy 1
Credit3 Water Use Reduction, 40% Reducton 1 Cc Credit41  Low-Emitting Materials, Adhesives & Sealants 1
2 4 Yes ? No Total C Credit42  Low-Emitting Materials, Paints & Coatings 1
41615 v & Atmosphere 35 Points| c Credit43  Low-Emitting Materials, Flooring Systems 1
P c Prereq1 Fundamental Commissioning of Building Energy Systems Requrred c Creditd4 1 1
P Prereq 2 Minimum Energy Performance Required 1 Credit 5 1
Prereq 3 Fi Refri M. Required 1 Credit 6.1 Controllability of Systems, Lighing 1
. Credit 1 Optimize Energy Performance 11019 1 Credit 6.2 Controllability of Systems, Thermal Comfort 1
Materlals & Resources. 12% for New Buidings or 8% for Existing Building Renovations 1 1 1 Credit71  Themmal Comfort, Design 1
. 14% for New Buidings or 10% for Exising Building Renovations 2 1 1 Credit72  Thermal Comfort, Verificaion 1
16% for New Buildings or 12% for Exising Buillding Renovations 3 1 Credit 8.1 Daylight & Views: Daylight 1
8 18% for New Buidings or 14% for Existing Building Renovations 4 1 Credit 8.2 Daylight & Views: Views 1
20% for New Buidings or 16% for Existing Bullding Renovations 5 1 Yes ? No Total
22% for New Buidings or 18% for Existing Buiding Renovations 6 1 ovationinDesign 6 Points|
24% for New Buidings or 20% for Existing Bullding Renovations 7 1 Credit 1 Pliot Credit - Integrated Process 1
26% for New Buildings or 22% for Existing Bullding Renovations 8 1 Exemplary Performance 1
28% for New Buidings or 24% for Exising Building Renovations 9 1 ion or yF 1
I E Q. 30% for New Buildings or 26% for Existing Building Renovations 10 1 F -$8c62 Quality 1
L] 32% for New Buidings or 28% for Existing Building Renovations 11 1 Exemplary Performance -- WEc3 Water Use Reduction 1
34% for New Buidings or 30% for Exisfing Building Renovations 12 1 Credit 2 LEED® Accredited Professional 1
1 1 36% for New Buidings or 32% for Exising Building Renovations 13 1 Yes ? No Total
38% for New Buidings or 34% for Exising Building Renovations 14 1 [ll Regional Priority
R 1 Credit 1 Brownfield Redevelopment 1
1 1 Alternative Transportation, Bicycle Storage & Changing Rooms 1
1 1 Altemnative Transportation, Parking Capacity 1
. 1 Buidings or 42% for 1 1 Building Reuse, Maintain 95% of Existing Walls, Floors & Roof 1
I n n ovat I 0 n & Exe m p I a ry: 1 48%+ for New Bulldings or 44%+ for Existing Building Renovation 19 1 On-Site Renewable Energy: 13% To(;
1 Credit2 1 ossible Points 110
6 Credit2 1 P n: 80+
Credit2 1
Credit2 Site Renewable Energy. 7% 1
Credit 2 ite Renewable Enerqy, 9% 1
Credit2 On-Site Renewable Energy, 11% 1
- - - Credit 2 On-Site Renewable Energy, 13% 1
Regl ona I Prlorlty: 2 c Credit3 Enhanced Commissioning 2
Credit4 Enhanced Refrigerant Management 2
3 c CreditS Measurement and Verification 3
c Credit6 Green Power 2
gdSellen
-

A
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General Contractor:
SELLEN CONSTRUCTION COMPANY

Architect:
ZGF ARCHITECTS LLP

Sustainability Lead:
SELLEN SUSTAINABILITY

Design Consultants:

KPFF CONSULTING ENGINEERS, INC.
WSP FLACK + KURTZ/BUILT ECOLOGY
SITE WORKSHOP LLC

STUDIO SC

LERCH BATES

ROLF JENSEN & ASSOCIATES, INC.

HINMAN CONSULTING ENGINEERS, INC.

THE GREENBUSCH GROUP, INC.
TUAZON ENGINEERING

HART CROWSER & ASSOCIATES, INC.
LANE COBURN & ASSOCIATES, LLC
MCKINNEY ASSOCIATES

OTTO ROSENAU & ASSOCIATES, INC.

Key Subcontractors:

THE G.R. PLUME COMPANY
UNIVERSITY MECHANICAL CONTRACTORS
SEQUOYAH ELECTRIC, LLC
PATRIOT FIRE PROTECTION
MILLENNIUM TILES, LLC
NORTH SHORE SHEET METAL
WALTERS & WOLF

SESSLER

R.W. RHINE, INC.
BARCOL-AIR

LUTRON

LITECONTROL

“Integrated Team

ACHIEVES

Perfo
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Good design
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Jack Avery Todd Stine

Integrated Project Design Project Manager
Delivery/Design Project
Manager

m ZIMMER GUNSUL FRASCA ARCHITECTS LLP
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THANK YOU

Technology in
Architectural

Practice
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