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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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listed at the end of the presentation. Certificates of Completlo/
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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.

This program is registered with the 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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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.

Understand the heightened level of team integration and new
models of knowledge sharing, through the accelerated design-
build competition and project delivery process.

Identify 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 individual
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 AlIA, 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
Sponsors

Google SketchUp Pro

Sustaining Infrastructure -
LEARNVIRTUAL
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Aggressive Performance Goals & IPD
Who is TAP?

Calvin Stephen Kristine Tony
David Kam Hagan Fallon Rinella

Scheer

Brian Jeffrey Karen Luciana  Marty Mike
Skripac  Ouellette  Kensek Burdi Doscher Kenig
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Aggressive Performance Goals & IPD
Coming Up...
* Monthly TAP Webinars
- March 09: BIM For Small Projects Il

- April 13: Interoperability Series I
= May 16: TAP@ AlIA2012 - DC ) S oy in Archileclural
AIA BIM Awards

- Judging: Monday, February 13, 2012
- BIMForum, San Antonio, April 25th

TAP Workshop @ AIA National
Convention (DC)

Local TAP

A1 KnowledgeNet "'

this Knowledge Community
X

BIM Curriculum
Stay Tuned...
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Aggressive Performance Goals & IPD
Joining the TAP Revolution

ask not only

“What can TAP do for you?” v

but also,

“What can | do for TAP’)” =
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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
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http://aia.org/TAP

Events
— Tony Rinella
— Kimon Onuma

Local Discussion Groups //

— Brian Skripac
— Mike Kenig

Membership/Voluntegrs

— David Scheer -

Sponsorship
— Stephen Hagan
— Jeffrey Ouellette
— Calvin Kam

twitter¥ #AIATAP
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Todd

Welcome

Aggressive Performance Goals Met through

Integrated Project Delivery
ey ZGF rmm

Gooed design

makes a difference , TAP FASTER FORWARD 2011

12



Todd

Introduce

|

JackAvery Todd Stine

Integrated Project Design Project Manager
Delivery/Design Project
Manager

Gooed design

makes a difference , TAP FASTER FORWARD 2011
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Todd

Project Overview

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

Regevery Act Design Build Process
Site'and Design Objectives

Meet Schedule; Price, and Performance

ZGF ammm @aniis,
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Project Team

1] ]

ZGF Bz

Todd, Jack

*As part of the Recovery Act, solicitation issued in Fall of 2009 for Design —Build
teams to submit qualifications for 175,000 s.f. modernization of an existing

warehouse on the Federal Center South campus in Seattle, to house the Seattle
District USACE.

*Sellen and ZGF have been working together since the early 1990s on several large
Microsoft projects — Sellen asked ZGF to design their new headquarters — ZGF asked
Sellen to build-out our new offices

eLarger team including kpff engineers and Flack +Kurtz mechanical and electrical
engineers
ePhase Il of the solicitation consisted of an 18 week design competition against two

other teams resulting in schematic level design that guaranteed performance and
budget.

15



Project Team

Todd, Jack

eAfter award, the integrated project team grew to include mechanical and electrical
subcontractors as well as the reclaimed timber subcontractor.

eMechanical subcontractor brought on in design-assist role wherein they actually
produced the construction drawings, but Flack+Kurtz remained as the engineer of
record

eElectrical subcontractor brought on as typical design-build entity.

16



Duwamish River Bed

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

Today

Site

/CF e Wi,

Todd
AUTOMATIC ANIMATION — ONE CLICK ONLY!

*The site for the project is located along the Duwamish Waterway just south of
downtown Seattle. The original waterway meandered considerably, but the Army
Corps dredged it and straightened it out in the early 1900s in order to promote
commerce.

*The site was originally part of the Duwamish Tidal Basin, which not only provided
inspiration for the design solution, but also posed significant challenges for the
buildings’s foundations
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Todd

*The existing Federal Center South Campus contains two primary buildings
*The 1201 building, originally built by Ford Motor Company as a assembly plant in the

1930’s, was, in its day, its own form of Recovery Act, and has been converted to office
space where the Corps is currently located.

*The 1202 building was built in the 1940’s, and was used by Boeing to build missiles
for WWII, and we discovered, was later used as a morgue.
eThe 1202 building is the warehouse originally slated for “modernization”.

eQur site is the northwest corner of the campus, made possible by demolishing the
north half of the 1202 building.

18



Site Context

) E

Todd
AUTOMATIC ANIMATION — ONE CLICK ONLY

*With the Army Corps as the tenant, the building had to comply with the Department
of Defense anti-terrorism requirements including setback distances from vehicular
traffic
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Site Context

View to North West Seattle Bridge

River View Soutl

Natural
Face and Views

/CGF mmem @10

TAP FASTER
FORWARD 2011

Todd

eThe siting of the building, along with the required setbacks, offered the opportunity

to create two faces to the building that respond to both its formal and natural

context.
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Key Design Obijectives

“The Oxbow”

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

‘t'—'ﬁ an” - ~_-
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Reflect USACE mission Thomas Cole, 1836
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Todd, Jack
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21t 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

ZGF emmem @anazeoos,

Todd

*The design solution embodies a significant culture shift that is being implemented by
the leadership of the Seattle district of the Corps.



Overall Energy Goals

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

200

EUI
(Kbtu/SF/yr)
g

o

EnergyStar TargetFinder
50th percentile baseline

Competition
1 06 90.1-2007
100 Baseline Competition
misc. plug 21.5% Goal

lighting 25.1%

_.—hottv/#ater/(dhw) 25.1 ‘7;:
—vent/fans/pump 5.4%
Lcooling 7.6% 39.5
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(Kbtu/SFryr)
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27.
32.3%,
e——
heating 38.4%

ZCF e @i,

Todd, Chris

*One of the primary goals of the Recovery Act is to create High Performance Green
Buildings that establish new performance standards for the marketplace.
*ASHRAE 2007 Baseline = 2030 60%, 30% better than that ~70%
eCompetition Brief: 2/3 Efficiency, 1/3 PV’s ($5S)
eBetter, more integrated way?
*More money for design, quality.
eLower EUl >”"Net Zero Ready”
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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

/GF e @i,

Chris, Jack

eMinimum Performance Checklist

eEnergy 1 of many H.P. criteria

*LEED Gold, and many credits above and beyond...
eAdvanced metering (H,0, too)
eSolar hot water
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gy 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 e ®a0 000,

Jack, Tom

GSA FCS example of the EUI target built into the RFP and the contract

with M&V.
In order to help clients achieve their goals we need to focus on an

integrated design process.
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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

ZCF ammm @aniss
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Scheduled Completion by June 2012

MAJOR MILESTONES
2009 2010 2011 2012 2013

@@@@E@ 4 5 6ll7/89 0121234567 8 9021273 a5 67 (8l[s 1011211 234567 8 9 10|

Phase | RFQ Issue

TOTAL DESIGN/BUILD TIME = 2.5 YEARS

Substantial Completion

M&V =1 YEAR

ZCF i S,

Todd, Jack
AUTOMATIC ANIMATION — ONE CLICK ONLY!

*QOriginal Schedule

*\ery aggressive, particularly since we had had minimal client input during the design
competition

eDesign-build has reduced the overall schedule by 1 to 2 years when compared to a
conventional GSA design-bid-build procurement.
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Todd

Performance
Guides the Design

GoalSetting understanding 30% better than ASHRAE
g

Abstraction of performance Bsuiding width / daylight, Orientation / massing

Office fiexiviity andlefficiercy
Competition Process,Goals and Integrated Team

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

ZCF e @
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USACE Program Analysis

PROGRAM BY DEPARTMENT

ZGF o ®a1n

Todd

eArmy Corps program
*Major departments governed
ePulled out meeting spaces from individual departments into the Commons
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Performance Guiding Building Shape

FINAL OXBOW STUDY

ZCF ammem @aaziss,

Chris

AUTOMATIC ANIMATION — ONE CLICK ONLY
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UA (Btwh-F)

Annual energy use

intensity (EUI)

(in Kbtu/SF/yr):
Area Lights S
Misc. Equip

Fed Certef Sauth Baseine

B Pumps & Aux

W Vent. Fans

M Hot Water

W Space Heat
Space Cool

O Relative peak
hour energy use

ZCF e @i,

Chris
eDesigners faster than engineers/modelers
eGeneric Energy Rose (EQUEST)
*Go Daylight optimized rotated
eAnnual Energy Use
ePeak = Equipment cost
eTweak evolving atrium scheme
*UA benefit vs. Bar Building
sEnvelope = Heat loss, Energy = Money



3 Story Configuration

Optimizes site available for security setbacks
Maximizes open campus green space

Provides storm water management opportunities

ZCF i S,

Todd, Chris

eThree stories triggered progressive collapse requirements
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The Collaborative Workplace

Flexibility. Efficiency. Daylight.
Unified. Open.

Interaction. Collaboration.
Central and convenient.

No “Silos”.

Optimize Mechanical Systems

Builds Community g

B 7CF mwm @i

Todd, Chris
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Building Block of Workplace Design

Allows Various Tenant Layouts
Maximizes Efficient 8 x 9 Workspaces
Optimize Daylighting and Transparency

Optimize Visual Connections
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Todd, Chris

*The bar of the Oxbow is 60 foot wide with 22 foot structural bays along the length to
maximize access to views and daylight, and to right-size the office area for the typical

workstation.



Workplace Amenities

Continuous horizontal windows for views

10’ ceilingsTandWindows provide space and'light
Overhead sky light at atriunyand at level3

100% outdoorairfilteredto assure air.quality
Underfloor air distribution-for ventilation

Chilled beams provide thermal comfort

i
v wm"‘
QA
S \

/CF e Wi,

Todd
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Todd

Atrium Strategies

f—— 7\/’,’, y
Landscape connects to site _/;jdffi_; e
Workspace open to daylighting views @ g

Efficient envelope ratio

Ventilation pathways
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Interior Environment

ZGF mmem @i
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Exterior Expression

ZCF i S,
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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

B 7CF e 80

D 2!

Jack, Todd
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Geotechnical Design

Loose to medium d ace 1o
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Jack, Todd

*DEEP PILES extend through the silty and sandy soils to bear on firm Glacial Till...
depth of till at 160’ deep on average;

eProvides a ROCK-SOLID foundation for the new building, overcoming the risk of soil
liguefaction during a seismic event.

¢|n addition, the ground level floor is supported not by a slab-on-grade, but by
interconnected GRADE BEAMS; so it can also remain unaffected even in the event of
soil liquefaction event.



Geotechnical Design

ZGF Bz

Jack, Todd

e|n this case, loose, liquefiable soils can be modified to increase the soil’s resistance
to liquefaction and slope instability.

*The use of stone columns is a ground improvement technique where stones displace
or replace weak soils using either an electrical or hydraulically actuated, cylindrical
vibrating probe

eStone columns along the western edge of the site stabilize the soil to mitigate the
potential for lateral spreading

eliquefaction-induced settlement could range from nearly 1.5 feet to more than 5 feet
in the vicinity of the proposed building
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Energy Piles
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Jack

ePiles on average 160 feet deep.
eTest piles utilized to determine if geothermal wells would further enhance

performance of the building.
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Materials Reuse Timber

Warehouse Modeling

g S

ZGF

s e

oo B JVRVe

Todd, Jack

eStarted with an assessment of the yield that could be harvested from the existing
warehouse

*Modeling used throughout design to not only develop the aesthetic, but to
continually crosscheck sizes and quantities to ensure that the use matched the
harvest

eDemolition involved careful dis-assembly in order to ensure the maximum yield
eExisting paint only milkwash, was easily removed via hand-planning and water-
jetting to create a rich patina finish

eErection process has been referred to be akin to “working with tinker toys”
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Reclamation Process

Todd, Jack

eQOver 200,000 board feet of timber and decking has been re-claimed for use in the
building.

eComposite wood beams introduced in order to match number of purlins required
with available timber.

eAdditional lumber has been re-purposed to create concrete formwork, as well as
other temporary uses during construction.

eRe-use of lumber has resulted in over 99% recycle rate of construction waste

44



Materials Reuse

ZCF i S,

Jack, Todd

eGordon R. Plume Timber Company, who worked with Sellen on the house for a

certain software mogul in the Seattle area, provided valuable expertise in grading the

timbers and fabricating them for their new use.

*This view shows the architectural rendering
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Materials Reuse

ZCF e @i,

Jack, Todd

*This view is from the MEP model illustrating the integration of piping and ductwork
with the exposed structure.
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Materials Reuse

=Jack, Todd
=The same view under construction
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Materials Reuse

ZGF LN

Jack

oExisting timber piles, 16” in diameter, and 40 foot long, extend the full length of the
1202 building at 8’-0” on center

eBuilding was sited to minimize the number of timber piles that needed to be
removed.

¢In the end, only 55 piles had to be removed, and these piles are being re-used as site
benches and for construction means and methods.

*The remaining piles provide additional soil densification.
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Todd, Chris

Systems Modeling

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

Daylight apd“ElectricalLighting

7GF ammm @A,
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Session 1: AIA+2030 27 January 2012

Integrated Performance

. . HIGH pg
Conservation first e Reog, e
‘\0 Gp,
< EXCEED 2
Reduce loads & 2007 ASHRAE90.1 Ve,
] & overatL EUL 5y %,
Passive systems KO oF 300 %
&S 24 %
. o . O
Efficient active systems & KBTU/SF/YR ELIMINATE
. 3 AT LEAST 61 Y
On-site renewable % ‘2%
. WATER Z
energy generation BASElollflE DEMAND 2,
; LEED GDLD E
BUILDING e ronaes £
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Charles

eExplain how we hit these goals
ePrimary Energy
*With integrated design

eAchieving quality in Architectural design
eIndoor environment
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Session 1: AIA+2030

Current Energy Model Performance

Typical NW Region

27 January 2012

Office Building
106
100 GSA Heery Misc. Plug
Federal Design Lighting
Center South Hot Water (DHW)
Headquarters Vent/Fans/Pump
= . Cooling
— S Heating
Ti s H (27.6
——————
0
ZCF e @At
Charles

eCurrent Prediction

24 EUl 77% vs CBECS, 40% vs ASHRAE
eHeat & Cool — Miniscule
eEfficient Systems
eHeat (Pump) Recovery & Redistribution

eHot Water — small, but less energy by using heat pumps & ASTE Heat Recovery

eLighting
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Daylight Performance

AUG SEP  OCT NOV DEC

100%
o 80
3
S 60
'g 40
O 20

0%

100% clear hours

100% overcast hours

Tast-Agiblent
Lighting feaings):

sbuaes Abisuz bunybiy juadisg
3

80 /

60 Equipment and
il il

o

Uahting

ZGF B

Chris

eSeattle — Predominantly overcast, fairly clear summer

eTarget — D.F ~ 3 in office
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Workplace Lighting

Lttt itz
it FYPNIHING

SYSTEM  TBL ¥X/

Chris, Todd
eDirect/indirect lighting fixtures
eStructural Module of 22’
eAchieve goals of 25 fc
e|nstalled LPD of 0.7

ZCF e @i




Chilled Sails

WATER PIPE AIR DUCT

ZCF i S,

Chris, Jack, Todd

oSellen introduced Barcol-Air to the west coast.

eEnergy wave...

¢Chilled beams “sails”
eDecouple vent + H/C
eWater 327 x vs Air

eLow velocity vent in UFAD
eBarcol Air
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Orientation-Specific Envelope

3
b

Daylight orientation
River orientation: natural
Campus orientation: formal

Y K-
- _—r ':V"

4 3. TRIPLE GLAZING ==
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W
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dll

I nEETw
mi S

|

7GF ammm @A,

Chris
eDev of Env in concept w/HVAC
*What performance criteria to meet goal?
¢QOriginal goal: Heating — No separate perimeter system
eConsidered triple glazing, separated high temp plenum
eBut: Higher cost, less comfort (1%) HRS
*And *lower energy performance ultimately, per hydronic ???
¢Cooling: Limit C.B density to...Orientation specific shading NW -V, E, S
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Session 1: AIA+2030 27 January 2012

High Performance Green Building

100% Outside Air | Air handler uses heat * | Smoke Evacuation Natural |
Intake recovery on exhaust Convection
air to temper incoming Exhaust

ventilation air

| Atrium Skylight

Oxbow

Skylight | . Phase change
material tank

for efficient

conditioning

Reclaimed
weod
structure
and finish

,,,,, = S —— — — =i= . materials
High Performance - .
Glazing .
.
Crientaticn .
Specific Solar |||l |[1¥idg2.] 1 e :
Shades. \ L .
\ g Rainater
S . Harvesting
~ Structural steel piles with
[ integral hydronic loops
| for efficient conditioning
|
" Perimeter Hydronic * Conditioned Air Underfloor Air for “Chilled Sails
Radiant Heating delivered back to ventilation and Hydronic Radiant
underfloor cooling Cooling
N /G W FASTEF
Z F Sellen JE--RY R ORWARD 2
Charles, Jack, Todd

*Building orientation, High windows & Skylights maximize daylighting ; External Shading controls heat gain
*High Performance Glazing enhances energy efficiency as well as Blast Protection
*Energy use reduced by 30%
*100% Outdoor Filtered Air for Ventilation.
eHealthy Underfloor Air Dist. System
*High efficiency WaterSense fixtures save water
*LEED GOLD Certification
eBuilding Form and Skin designed to aid in air flow
eStormwater is actively managed on-site with surface detention & conveyance
*Thermal Storage provides maximum efficiency for HVAC system - Radiant cooling assures thermal comfort
while saving energy.
eDuring the design competition explored a number of high performance strategies that ultimately had to be set
aside in order to meet an initial budget. These were presented as “Betterments” to GSA, that they could
incorporate into the project if additional funding became available. GSA embraced this concept and collaborated
with design-build team to incorporate geothermal wells, rainwater harvesting, and a glass skylight.
e Atrium — Air handlers (5)
*Smoke exhaust — enable mixed construction
eExposed steel & wood
*H.R./HX
2 other systems for base heat source
*P.C.
*GSHP
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Chris

e|Loads for annual simulation (F+V, B.E.)
eHeat load reduced through HX

eSim H+C

eCooling — sign period peaks



000 Additional heating |
needed 50% of the time |
70.00
Peak summer conditions
night-time cooling of
§0.00 | storage is required (25%
of cooling)
50.00
3
=2 4000
&
30.00
20.00 T . | evaporative cooling done at night to
' charge PCM thermal storage tank
50% of non-heating hours
10.00

a1 61 B1 101 121 141 161 181 201 221 241 281
Day

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

ZCF i S,

Chris
¢??? —where can we move energy ???
eHeat interior > Perimeter (Hydronu
*Monitoring warmup vs. day cooling (storage)
eCapacity to do a lot of cooling at night in Seattle (typical < 60F ??7?)
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Thermal Storage

ZGF e @ainieies,

Chris, Jack

*PCM tank — capacity for 50% of cooling solving storage problem

eMelting/freezing point 55F

eBase Temp.

eSuperfast GSHP — limited capacity renewable daily
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Domestic Hot Water
19+ Heating Hot Water for AHU_
Pumps

Chilled Water for Chilled Beams
Chilled Water for AHU
HVAC Fans

13 | Elevators

Desktop PCs and Monitors
6 -
Task Lighting

KBTU /SF/YEAR

38+ a— COOLING
""""""""""""""""""" GROUNDLOOP SIZE = PILES s HEATING
BUILT ECOLOGY ASHRAE 90.1-2007
- 5|0 100 I%O Z!io
o 95 L
o
324 5 90
2
E 85+
40% REDUCTION g 20
& 75
2 70
254 g
5 65+
® 0 T T 1
A4 50 100 150 200
Factor of Safety GROUNDLOOP SIZE ~TONS e COOLING

/CGF e @01

e HEATING

Chris, Jack

eEarly comp concept was GSHP integrated design, but more costly than PCM

eEssentially same as PCM
*Not in Project — more cost duplicate, only got small 7% better
eAdditional Betterment S, Reduce cooling tower (1/2)
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Water Use Reducicn Strategies
e cuaboa bassd cn 2 U VIS Harvetsr Storags fank

Water Harvesting

ZCF i S,

Todd, Jack

25,000 gallon cistern captures rainwater from all of the roofs

eRainwater used for grey water at toilets and cooling tower make-up, as well as for
irrigation

¢|n addition the rain water, after ozone treatment, is pumped back to the atrium
water feature consisting of source stones representing the four tributary rivers that
feed into the Duwamish, as well as the Duwamish past and present.
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Model Integration Lessons

ARCHITECTURAL

/GF e @i,

Todd

eArchitectural models — architectural team very green in terms of use of Revit. Only
one master user at the start of the project. After early frustration, team grew to
prefer Revit over AutoCAD. Team particularly excelled at generating presentation
graphics. Team underestimated the effort required to extract good quality 2D
construction documents from the model.
eStructural model — many versions:

¢ZGF - Revit

*Kpff - Revit

*Sellen wood - Revit

*MKE, steel detailing — Steel detailing program
eMechanical — utilized CADduct not easy to share files with Revit — utilized
Navisworks for 3D coordination throughout the design and documentation process
but unable to import mechanical systems into architectural and structural models
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Model Integration Lessons

LIGHTING

ZGF Bz

Todd

eLighting, studies for both daylighting and artifical lighting

*Smoke/CFD: Entire building is an atrium, smoke modeling required to simulate
ability to exit the building safely in the event of a significant terrorist event. CFD
modeling utilized to assure that condensation will not occur on chilled sails
eDetailing: wood structure as well as the fact that the structure is exposed

throughout created unique detailing situations that required their resolution via 3D
modeling
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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

/

b Ee -

/GF e @i,

Jack, Todd

eDesign-build process allowed the introduction of innovative semi-custom systems to
be developed for the building, all of which have the ability to be utilized on future
projects

eNew vertical shingle design, now part of the manufacturer’s standard line

eFirst use of composite wood beams in the U.S.

eNew chilled sail design — with perforations, actually performs better than anticipated
— also now becoming part of manufacturer’s standard line of products.
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Systems Integration Mock-up — R&D Lab

e
S = ===

N N— & STRUCTURAL STEEL BEAM

-

S\ €———— CHILLED BEAMS —

DAT/-\ & POWER < ] UNDERFLOOR AIR :>
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Todd, Jack

eAlthough integration of systems thoroughly examined via 3D modeling, the actual
execution still presented some unknowns.

*Built full-scale mock-up of one bay of the Oxbow.

eEvery trade that participated in this R&D lab has changed their means and methods
as a result.

eDesign-build process allowed an additional opportunity for the trades to learn how
to put the building together in a practice run.



M&V Process

Concept Design

(ENERGY TARGET MET - &:
ASHRAE 90.1 - 2007 office
and equipment energy profiles)

Owner provides revised
occupancy profiles and
equipment energy usage

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

Retention Released

Detailed Design
(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 YES
uipment u Retention rel

1.0wner 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?

Opportunities for
Improvement Developed.
Retention Not Released.

/CF e @01

TAP FASTER
FORWARD 2011

Chris, Jack

eMetering requiring far exceeds that required to meet LEED M&V requirement.



Project Scorecard
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General Contractor: Design Consultants: Key Subcontractors:
SELLEN CONSTRUCTION COMPANY KPFF CONSULTING ENGINEERS, INC. THE G.R. PLUME COMPANY

WSP FLACK + KURTZ/BUILT ECOLOGY UNIVERSITY MECHANICAL CONTRACTORS
Architect: SITE WORKSHOP LLC SEQUOVYAH ELECTRIC, LLC
2GF ARCHITECTS LLP STUDIO SC PATRIOT FIRE PROTECTION

LERCH BATES MILLENNIUM TILES, LLC
Sustainability Lead: ROLF JENSEN & ASSOCIATES, INC. NORTH SHORE SHEET METAL
SELLEN SUSTAINABILITY HINMAN CONSULTING ENGINEERS, INC. WALTERS & WOLF

THE GREENBUSCH GROUP, INC. SESSLER

TUAZON ENGINEERING R.W. RHINE, INC.

HART CROWSER & ASSOCIATES, INC. BARCOL-AIR

LANE COBURN & ASSOCIATES, LLC LUTRON

MCKINNEY ASSOCIATES LITECONTROL

OTTO ROSENAU & ASSOCIATES, INC.

“Integrated Team

ACHIEVES

Performance -
Aime + Cost +Quality
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Jack, Todd

AUTOMATIC ANIMATION — ONE CLICK ONLY



The End

Gooed design

makes a difference
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Todd

Introduce

|

JackAvery Todd Stine

Integrated Project Design Project Manager
Delivery/Design Project
Manager

Gooed design

makes a difference , TAP FASTER FORWARD 2011
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Aggressive Performance Goals & IPD
The End.

THANK YOU!!

!

Technology in
Architectural
Practice
M 1rp:/aia.org/ TAP twitter) #AIATAP
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