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$0.75B in Virtual Design and
Construction (VDC)

41 construction professionals managing
projects using virtual building models

Used VDC at all operational levels as
extension of employee skill set




Learning Objectives

1. 3D Building Information Modeling technology is changing the way
Architects design and deliver a project.

2. Combining the “Lean” Process with BIM technology works to facilitate
a collaborative design process.

3. New Roles and Responsibilities are evolving for Architects to lead and
or collaborate with all project stakeholders throughout design and
construction process.

4. The fundamental building blocks of the Lean Process that can be
applied to managing the design process?

Design Management, Target Value Design, Set Based Design,
Rapid Prototyping, Co-Location, Shared risk & reward.
5. Path Forward for Lean, BIM and IPD projects?



Resetting the Operating System

INTRODUCTION




What is Not Working?

CALATRAVA'S EXIT B Recommend
¥ Tweet 5

Denver officials grapple with DIA Y rare

designs after Santiago Calatrava's exit "

By Eric Gorski
The Denver Post

Calatrava has prepared a
reduced design for South
Terminal to save money, Day
said. "He said 'Don't tell me
what to cut. Tell me your
budget."

The result is a new design for
the hotel-train-station-plaza
complex that is 25 percent
reduced in area, and 30
percent reduced in volume,
from the original design, she
said.

Financial Constraints, unnecessary time delays, deep divisions

between the design team and the Program Managers.
Robertina Calatrava - Letter




What is Not Working?

v Unrealistic design & production schedules

v Incomplete documents push decisions downstream

v Lack of management discipline overwhelms even the
most dedicated project team

v Lack of Accountability within the Team

v Quality suffers, employees work long hours to meet
Impossible deadlines

v" Silos of work do not allow transparency & teamwork

v' Lack of Coordinated Documents

v Frequent Rework to meet project goals



Master Builder Era

HH Richardson Le Corbusier FLW
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The Virtual Building Era

Morphosis Gehry Technologies Ghafari Associates
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The Virtual Building Era

VDC-BIM Technology encourages & enhances collaborative
design relationships... signaling the end of an era of America’s

construction industry that has been risk averse, conservative
and confrontational...

NO ONE KNOWS AS MUCH AS EVERYONE



Tradition Yields to Collaboration...

v’ Team agrees change is desired to the conventional
design process

v’ Team members promise each other that they will work
cooperatively to provide the most value to the Client

v  They will commit to redesign the design process

v Share risk & reward — put profits at risk

v The Project Team become its own “company”

v Create a learning environment

v Everyone feels Vulnerable ‘



Response to Traditional OS Breakdowns

Integrated

Project
Partnering Delivery

Design/Build




Virtual Design & Construction
the Dashboard for LEAN Processes
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The “New” Operating System

MANAGING DESIGN IN A COLLABORATIVE
PROJECT ENVIRONMENT




Beginning the Lean Journey...




Sutter Health Unlocks the Door to

A New Process

Team contract, with shared risk and reward, fosters “ali-for-one, one-for-all™ spirit

In Sutter’s brave new world of lean construction, the
traditional “command and control” mentality of project
management is gone. Gone are most lump sum, low-bid
contracts. Gone are guaranteed maximum prices. Gone are
Inflated bids to cover risk. Gone are the adversaries. Gone
are most requests for information. And, so far, gone are
costly claims.” — Nadine Post, Engineering News



Meet or Exceed the Clients Expectations?

 Ideas - Fresh Thinking

* Iconic Imageable Forms

* Predictable Outcomes

* Meet the Project End Users Needs

Value 1s what a Client wants.

@



Design i1s Messy & Not Sequential

A new design management paradigm must acknowledge this
fundamental essence of design thinking. A Lean management

approach acknowledges the essence design thinking the fuzzy,
iterative, non sequential ...



' ‘ Design
' Concepts

Design
Criteria

I Product ‘ Fabrication ‘ Alteration & '
Design & Logistics 4 Decommissioning]
VoSl

Process Operations &

Design

Detailed
Engineering

Installation




Lean Management
The OS for Successful Project Delivery
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“Anything that does not add value is waste.”



Waste...In Planning & Design

« Lack of Accurate Owner Program
« Early Starts without complete info

* Discovery of the unknown — Lack of
Seguence

« Waiting — Owner and other Review

* Predetermined design solutions that need
rework to fit

« Lack of Direct Access to Supply Chain —
Means & Methods

Source: The Toyota Product Development System



Waste...In Construction

* Overproduction

* Waliting

« Unnecessary transport or conveyance

« Over processing or incorrect processing
« EXxcess inventory

« Unnecessary movement

« Defects

« Unused employee creativity

Source: The Toyota Way



BIM Technology’s Contribution to Design
Management

« A 3D Picture is worth a Thousand Words or 2D Drawings
« Transforms ego-based conflict into fact-based conversations

* Increases the Speed of the Design Process Work Flow with

less risk of missing key design issues

« Enables effective low cost Rapid Prototyping & Simulation of

building performance

Levit, Raymond & John Kunz, Design Your Project Organization as
Engineers Design Bridges — CIFE Working Paper #73



Integrated VDC-BIM & Lean

FIVE BIG IDEAS OF LEAN PROJECT DELIVERY

Collaborate;
Really Collaborate

Increase Networks of
Relatedness Commitment
Optimize Tlthetglrﬁg;ple
The Whole with Action



Key Concepts

COLLABORATIVE WORKFLOW &
DESIGN MANAGEMENT




Design Management

CURRENT STATE

= Conventional Views — Design cannot be measured &
understood

= Scope Budgets are a moving target

= Lack of design process transparency is expected

= Rework and back tracking are inevitable

= Direct participation in supply chain will be done later
= Undisciplined & non existent design management

= 3D Models used primarily for presentations

= Lack of Timely Owner Decisions



Continuum of Design Management

Design projects are unigue & therefore
cannot be planned or managed

Design is understandable and
measurable...therefore can be managed



Translations from Model to Building
Michael Kilkelly, Gehry Partners

KA Connect podcast 5/30/11




“Anything that does not add value is waste”

KEY CONCEPTS OF LEAN PROCESS IN
DESIGN MANAGEMENT




The Objectives of a Collaborative OS

Work together to define the issues and produce decisions
then design to those decisions vs. Design alone and then
come together for group reviews and decisions

Work in pairs or a larger group, face to face vs. Work
separately

Design based on a detailed estimate vs. Estimate based
on a detailed design.

Carry design sets far into the design process vs. Narrow
choices to proceed with one design

Design for what is constructible vs. Evaluate the
constructability of a design after it is designed



Lean Project Work Flow

Pre Project Planning

Busmess Planmng -
Plan Validation & Feasibility

GQQ\IO Go

Design
Develop Design
Detailed Engineering
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‘ WORK TOGETHER FACE TO FACE

Establish “Client First” Spirit

Hold kickoff & alignment workshops

The Owner, Architect, Builder work as a team to

solve the Client’'s Problem

Define Percelved Risks and Constraints

Launch meeting schedule

Establish the BIG room and Co-located
teams




WORK TOGETHER FACE TO FACE

‘Design is principally a social activity. ”

--Gregory Howell — Lean Construction Institute




WORK TOGETHER FACE TO FACE

Eat Together & Give Prizes
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WORK TOGETHER FACE TO FACE
Align Interests & Establish Trust

Expected Outcomes:

1. Agreement by the companies and individuals present concerning their
collective appetite for delivering the project under an integrated agreement
and using Lean project delivery principles.

2. Agreement on the path forward for developing the team’s capabilities to
deliver the project on a Lean, integrated basis and for negotiating an
operating agreement to govern the team.

Set Goals & Objectives Team Building
DISCOVERY WORKSHOP — WELLINGTON MUNICIPAL CENTER, SKY TRAIN PHOENIX

@




WORK TOGETHER — ALIGN TEAM
Last Planner

* People doing the work are best qualified
to schedule their Work

* Design and construction projects are a
network of commitments.

 Teams must collaborate and make
reliable promises to complete the project




‘ WORK TOGETHER FACE TO FACE
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DESIGN BASED ON A DETAILED ESTIMATE
Target Value Design - TVD

1. Set Target Cost — Typically lower
than the budget that assumed
current best practice

2. Form Target Value Design Teams
by system and allocate the target
cost to each team

3. Provide cost and performance
standards for the Core Building
Elements




DESIGN BASED ON A DETAILED ESTIMATE

Target Value Design - TVD

o . ‘

Entitlements & Permit
Site / Civil / Foundations
Structure

Enclosure

MEP Fire Low Voltage
Interiors

Amenities
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DESIGN BASED ON A DETAILED ESTIMATE

Determine the initial hust 4, 2010 TVD Upsate
) = =7, expected cost of the i
facility based on Cost for
a Similar Project.
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DESIGN BASED ON A DETAILED ESTIMATE

“Real Time” Budget Reviews




CARRY DESIGN SETS AS FAR AS POSSIBLE

SET BASED DESIGN

Use a “Set” based Design approach, evaluating Design
ALTERNATIVES against target values

1.

o Ul A WN

Embrace & Engage the Supply Chain

. Design Build 3D prototypes of Concepts

. Evaluate Sets including Target Budgets
Production Team must use & Understand BIM

. Use A3 Documentation to generate Sets

Frequent Review of Sets with key production team
members
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Who “Drives” Desigh Management?

Architect

Enginee
r

Builder

Design Integrator



Design Integrator is a person whose primary task is
to focus on facilitating the Design Management work
flow based both on social coordination and technical

iIntegration.



Characteristics of a Good Design Manager

« Empathy with and enthusiasm for the project goals %
and objectives
* Have a natural ability to direct creative professionals

(both designers and builders) toward the project’s ’ Des'9n
objectives. Management

» Ability to make difficult choices — often at odds with Guide
some stakeholders .. 5 I

-

* Integrity, ethics, and a reputation for fair dealing

» Disciplined in maintaining project flow
* Level temperament and patience in working with

others a

« Willingness to give credit to co-workers when due

« Familiarity with project delivery methods http://www.dbiabooks.com/shopexd.asp?id=8395
« Training and broad understanding in both design and

construction
» Ability to gain & maintain respect of the Project Team

@



Design Manger or Design Integrator

Architect

Enginee
r

Builder

“Responsibility without Authority”



Leveraging Lean Project Planning
iIn Desigh Management

* Define Design Work Flow — Identify Risks

 Manage the Design — Use TVD to find the right
solutions quickly — from months to days

« Structure the Work - Not the same old way

« Manage the Supply Chain — establish new
strategic vendor relationships

« Simulate Construction — 3D,4D & 5D technology
schedule, materials & methods
— Rapid Prototyping — What If 's?
— Really Collaborate — Redefine Risk Reward

TR



Lean Design Management

THE PATH FORWARD



Design Management
FUTURE STATE

DESIGN TEAM UNDERSTANDS THAT DESIGN IS MANAGEABLE

REWORK AND BACK TRACKING ARE INEVITABLE — BUILT INTO DESIGN
SCHEDULE AND PROCESS

A COLLABORATIVE ENVIRONMENT IS ESTABLISHED & SUPPORTS AN
INTEGRATED AND TRANSPARENT DECISION-MAKING PROCESS

SHARED OBLIGATIONS, RISKS AND REWARDS ARE AGREED UPON

A “LEARNING ENVIRONMENT  FOR BEST PRACTICES IS IN PLACE
VDC-BIM IS USED TO PLAN BY SIMULATIONS AND RAPID PROTOTYPING
PROJECT IS DESIGNED TO BUDGET (TVD & CLUSTER ESTIMATES)

EASILY UNDERSTOOD METRICS PLANNED PERCENT COMPLETE (PPC) USED
TO TRACK DESIGN TEAMS PROGRESS AND PROJECT BUDGET

PROJECT TEAMS PRACTICE CONTINUOUS IMPROVEMENT WITH PROCESS
CHANGE AND TECHNOLOGICAL INNOVATION 7




LEAN Design ........
“Shared Obligations, Risks and Rewards”

v Mutual Respect & Trust

v’ Intensive Planning Early

v’ Shared Compensation
v’ Shared Risk & Reward
v Early Participation

v’ Co Located Design

v’ Not Design/Build!!




Adopting Innovative ways of Project Mgt ...

* Create a Learning Environment

* Devote Time and Resources

« Carefully Plan, Manage & Measure
 Invest in Training

* Use Social Media to Communicate

* Allow for Failure — “Failure is not the end
of a conversation but the beginning of
another one.”



PLAN YOUR LEAN JOURNEY — START SMALL

Focus: Lean Transformation

Performance, gaps, and targets

This year's action plan (milestone chart)

n:N:on NI PO (=N e 4
— i i NNV A A INIM P - PN
Goal Possible metrics Goals Activities AR A N AN o D v B RINININ
Become a learning organization # of adopted improvements Become a learning organization
Project #1 X x| XixX|xXixXiX
Project #2 X i X iXiXiXiXiX
Do projects in a2 lean way # of projects on LPS Do projects in a lean way
PPC - by business unit, region, project Project #3 X iXixix
Project #4 XX ix:ix
Project #5 XX ixiXx
Project #6 X0
Reflection on last 12 month’s activities
Activity Rating :Key results [ Issues
Implement LPS on Beattitudes
Implement LPS on Sagewood
SAT with leadership group
Rationale for next 12 month's activities
Start Portico Place project Followup / Unresolved Issues
Signatures Author:

Version and Date:




| ean Resources & References

Michael N. Kennedy - Kent Harmon

Forewerd by Dr. Derward Sobek
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Implement Toyota‘s Set-Based Learning
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VDC-BIM Resources & References
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Design Mgt. Resources & References

ADePT - — ) )
i e o e d e s. Lean Construction Institute
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soffwoaore suUife

www.|leanconstruction.org

Leadership

Censultant Design

e Deveiopment & — . Lean Design Forum
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Thoughts to change by

“Don’t let great be the enemy of good.”

"Keep everything simple, make it visible,
trust your people to do the the right thing.”

To accomplish great things we must not
only act, but also dream; not only plan, but
also believe.



“Design Management — A Lean Approach”
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“Desigh Management — A Lean Approach”

Bruce C. Cousins AlA
700 Colorado Blvd. #249
Denver, Colorado 80206
(303) 888-6304

www.studiovltd.com
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Aggressive Performance Goals Met through

Integrated Project Delivery
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Good design

makes a difference TAP FASTER FORWARD 2011




Jack Avery Todd Stine Chris Chatto

Integrated Project Design Project Manager High Performance Green
Delivery/Design Project Building Consultant
Manager

m ZIMMER GUNSUL FRASCA ARCHITECTS LLP ZIMMER GUNSUL FRASCA ARCHITECTS LLP

-
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Good design
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Learning Objectives

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.

Learn to apply a rigorous technical, analytic and research-
based approach to design and decision making to arrive at
best value solutions.

7GF
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roject Overview

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

ry Act Design Build Process
d Design Objectives

and Performance
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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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Federal Center South 81202 Redevelopment
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Site Context

View to North West Seattle Bridge

Natural
Face and Views

River View South
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Key Design Objectives

i
Reflect USACE mission Thomas Cole, 1636
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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2 . .
\ ) o . . -
¢ i ~ = o _CJ—-.
o=’ oM %o’ g -

/GF ammm ®anazoisss,



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 \1 -1

Thermal comfort =l b8

/GF mem @aTazns.,



Overall Energy Goals

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

395 323

EUI
(Kbtu/SF/yr)

EnergyStar TargetFinder

50th percentile baseline Competition
106 90.1-2007
100 Baseline Competition
misc. plug 21.5% Goal

lighting 25.1%

_rhott\%ater/(dhw) %1‘;/;
—vent/tans/pump 5.4%
"Lcooling 7.6% 39.5

EUI
(Kbtu/SF/yr)
3

32.3 W)

heating 38.4%
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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 ammm ®anazoisss,




Scheduled Completion by June 2012

MAJOR MILESTONES
2009 2010 ‘ 2011 ‘ 2012 ‘ 2013
91011121 2 3 4 5 6 7/8 9101112 1 2/3 4 5 6 7/8 9101112 1 2 3 4 5 6 7 8 91011121 2 3 4 5 6 7 8 910

Phase | RFQ Issue

Phase | Submis

Phase Il

TOTAL DESIGN/BUILD TIME = 2.5 YEARS

Substantial Completion

M&V =1 YEAR

ZGF ammm @anarenee



Performance
Guides the Design

Goal Setting understanding 30% better than ASHRAE

Abstraction of performance suilding width / daylight , Orientation / massing

Office fiexibility and'efficiency
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

/GF ammm ®anazoisss,



USACE Program Analysis

PROGRAM BY DEPARTMENT

fFESTA mENBEREeEe
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Performance Guiding Building Shape

FINAL OXBOW STUDY s _
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Orientation

SW

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

Area Lights S
Misc. Equip.

B Pumps & Aux.

M Vent. Fans

B Hot Water

M Space Heat
Space Cool

[ Relative peak
hour energy use

20,000

A (Btuh-°

5000 -

atrium glass
= west wall (glass)
u roof
m wall (glass)
B wall (opaque)

(15000

10000 4

Fed Center South Baseline
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3 Story Configuration

Optimizes site available for security setbacks

' \ =

| Maximizes open campus green space

Provides storm water management opportunities
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Flexibility. Efficiency. Daylight.

Unified. Open.
Optimize Mechanical Systems

Interaction. Collaboration.
Central and convenient.
Builds Community

No “Silos”.




Building Block of Workplace Design

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

Optimize Visual Connections

/CF mmem @A1A
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Workplace Amenities

Continuous horizontal windows for views

10’ teilWovide space‘i-”

Overhead sky light at afriu”r'ﬁ‘_and at level3+

100% outdoor air-filtered to assure air qu-a*hl'v-—_:

.

Underfloor air distribution.for ventilation

Chilled beams provide thermal comfort

¥ == . i
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Atrium Strategies

\ Efficient envelope ratio

Ventilation pathways

IGF mmem @Az



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
ZG - Sellen| E ATA rorwarp 2011



Geotechnical Design

Fill

Very soft silt

Loose to medi : ~
U y S (Estuarine)
- ghtly silty, fine to mediurll .
_40 ft CD SAND; scattered shell fragments; (Alluvium) 1 é o
HHTEHIH TR s AR - dense silty sand
§

M dense, trace to ||

(Alluvium)

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

{ Estuarlne) concrete (Alluvium)
: layey SILT: {
120t (D Soft, slightlly ¢&¥ N
40 ft () irace to sy gg;%its)
(GlaC' les di Soft st

(Estuarine)

glacial soil

F .
TR R RRZ R E’W‘/ R G R AR R
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Geotechnical Design

stoné column$
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Materials Reuse Timber

Warehouse Modeling
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Reclamation Process
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Materials Reuse
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Materials Reuse
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Materials Reuse

= sy T
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Materials Reuse

- e o
=

Y
i

¥
§
T




stems Modeling

nd envelope Triple glazing, Exterior shading

nd Source and Cooling Tower




Integrated Performance

Conservation first \KTE R
“00?8 EXCEED e G,
& &
Reduce loads & 2007 ASHRAE 90.1 Vs,
: > overaLL EUl 4y %,
Passive systems K OF 30 ; A
25.6 ;
Effic . 3 .
fficient active systems 55 e e )
On-site renewable ADLEAST 61 % S
. 2
energy generation or WATER =
w LEED GOLD BASELINE DEMAND )':1‘::
o
= CERTIRICATION BUILDING HIGH-PERFORMANCE g
Z STRONG HVAC SYSTEM UTILIZES g
— m
= HEALTHY 100.. :
> BUILDING NATIVE,  OUTDOOR  ~
% WORK ADAPTIVE AIR

ENVIRONMENT LANDSCAPE
200,000 FROM 100% IMPERVIOUS

+~REUSED °5(), $

@
2
%, TIMBER BERVAOUS
%,.  FROMA DECOMMISSIONED U 0\}\
Js% WAREHOUSE \
by
Yo,
831 (VD)
i JAI103343 39
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Current Energy Model Performance

100

EUI
(Kbtu/SF/yr)
3

GSA
Federal

Center South
Headquarters

24

Heery
Design

32.3

(27.6
w/PV)

Typical NW Region

Office Building

106

Misc. Plug
Lighting

Hot Water (DHW)
Vent/Fans/Pump
Cooling

. Heating

ZG I: m i@:\l_—\ TAP FASTER

FORWARD 2011



sbuines Abiauz bunybig 1uad1ad

Daylight Performance

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
100%
(o]
00% clear hours
| .
= 80
>
§ o
e 40
S B
O
o
0,
o 100% overcast hours
0%
100
DAYLIGHT
o — v
80 )
70 Task-AMh ¥
Lnghnng'(m{z. 4 Lighting
60 n Equipment and
Process
50
40
30
HVAC
20
10
5 1111591190160 115211901178 L7 17811 8911701131 17611781 0147611 741741171 62

0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

e
Il
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Workplace Lighting
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Chilled Saills

WATER PIPE
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= Kbtuw/S = Kbtu/S|

Kbtu/SF

Orientation-Specific Envelope

Daylight orientation
River orientation: natural
Campus orientation: formal
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High Performance Green Building

Radiant Cooling

Natural
Convection —
Exhaust | '(..é: =1

u /; ,5’
)

Rainwater
Harvesting |

o
_r_‘
/

. ‘.)

| | 4

i : % : R Efficient Diagrid
LB

Structure

\Orientation

4 Specific
r/f Solar Shades

TN
=

1 } 3 i I J
% T ‘A- T :‘,_,,’—'-T" =

. r = — ,lr . — | = T 5/-”“r : ’.’
O = ¥ ] jﬂj
L | | = :
7/\\\ J_ ‘

67 s ———

Uﬂderﬂoor Air 0 G/f:)/;]/ \\74 \

and Radient Cooling

Daylighting to
90% of Floorplate
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High Performance Green Building

 Building orientation, High windows & Skylights /

maximize daylighting ; External Shading controls
|¢ = Rainwater Harvesting

heat gain 3 Fresh Air

* High Performance Glazing enhances energy
efficiency as well as Blast Protection

* Energy use reduced by 30%

* 100% Outdoor Filtered Air for Ventilation.

* Healthy Underfloor Air Dist. System

* High efficiency WaterSense fixtures save water

e LEED GOLD Certification

* Building Form and Skin designed to aid in air flow

* Stormwater is actively managed on-site with - :
surface detention & conveyance ; -

i
— t
* Thermal Storage provides maximum efficiency for —\ ‘ )
HVAC system - Radiant cooling assures thermal L L i : ] i
comfort while saving energy. = = = LU= ‘

~$ U Lees cwpewe g TS L~ JUNGEIIoor ipution-] [ T Tl _[ [ -] = * —— T

= 7 ] - e e || Sl | % v ’

e v 7 4 we = | I ‘

Wi 2 P o R F = =— : - = ‘
Storm Water ‘// j ( ( S = I o e - _—— Rain-Fed Water Feature

Volume for [ S

T il \x
Detention ¥ .l L8 T I TNl 1= — < T S S N > 3 W T
Existing New Piles
To Sewer ‘ Piles to with l
(Winter) | | | Stabilize | Ground- r
i ‘ | Gound Coupled |
i | | Loop
‘ (Potential)
Pumps
To irrigati |
(Summer) ‘
Storm Water | Chiller PCM Thermal Storage Boiler
Volume for \
Irrigation Central Plant Gray Water Storage
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BTU/ft?

80.00

F0.00

&60.00

50.00

40.00

30.00

20.00

10.00

61

a1

I.|| HJJ]]]]

101

121

141

161

131

Day

201

221 241 261 281 301 321
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80,00 Additional heating

needed 50% of the time
0,00
Peak summer conditions
night-time cooling of
60.00 , storage is required (25%
of cooling)

50.00
&
E‘ 40.00

30.00

20.00 ] - evaporative cooling done at night to

charge PCM thermal storage tank
50% of non-heating hours
10.00

Day

Free cooling and low-energy heating
through heat exchange with heating
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Thermal Storage
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KBTU /SF/YEAR

Ground Source

38

COOLING
HEATING

------------------------------------- GROUNDLOOP SIZE - PILES
BUILT ECOLOGY ASHRAE 90.1-2007

- 50 100 150 200
100

95
32 90
85
40% REDUCTION 80—
75
70

25

65 —

% OF LOAD BY GROUNDLOOP

60 I I !
0 50 100 150 200

Factor of Safety GROUNDLOOP SIZE — TONS COOLING

o HEATING

h 4
Domestic Hot Water
19 4 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
0 -
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Water Harvesting

Water Use Reduction Strategies BESE g
Calculations based on a 25,000gal Rainwater Storage Tank _r{/f‘ SRR RlAcK e
1,600,000 \ FLAT Praspy w ____f-_,_L
S, n ) R means ey A AL ) BlAe
\ RY PoLisnNED Tow
23 WATE FronS Dy-‘,'-
1,400,000 BViAIg (T #0 LoyeaR
Exiiqs
1,200,000
Urinal
1,000,000 - = Water Closet
= = Lavatory Faucet
%’ = Showers
@ | . = Kitchenette
% 290,000 44% Savings !
£
600,000 - TE SR
Frew FRAYM a1
; TINE - WTE VER BAS At
69% Savings sl i e (&
400,000 -
200,000 . | PuwAITH CETPAQ RIVES
B — —_—
‘oxpow CRAMTE W/
oK s WATVRE ToS VARATI 2
o B ShchvRiE
Baseline EPA WaterSense Fixtures EPA WaterSense Fixtures + e i e hrcape MP
Rain Water Capture

fluid
cooler

roof drains &8
x“lnk |
i

[

-

toilets toilets

source stone fea\tures

<
irrigation AAAAAAAA AAAAA A

cistern
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Model Integration Lessons

ARCHITECTURAL

TAP FASTER
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Model Integration Lessons

LIGHTING

DETAILING
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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

W TAP FASTER
/GF Sellen E ATA rorwaro 2011




Systems Integratlon Mock-up R&D Lab

N N E———
STRUCTURAL STEEL BEAM

DATA & POWER
] UNDERFLOOR AIR l
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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 Detailed Design

occupancy profiles and . éﬁgiREGg\gf\RngTO;\/’Efoﬁ assuming 1.Owner provides actual
H Gl OTTice occupancy .
equipment energy usage and equipment energy profiles) occupancy prOﬂIeS and

equipment energy usage.
NO

led : 2.Design team highlights
Detailed Design Building Commissioned variations between assumed

(ENERGYTARGET MET — assuming ? = ti | il d
ASHRAE 90.1 — 2007 office occupancy and in Operation operational protiies an
and equipment energy profiles) actual proflles

3.Energy Model is updated and
re-run. The owner is notified

: 5 of the expected energy
Retention Released Energy Target Met? bl et e e e

energy target is set.

= Actual energy usage is less than
Energy Target Adjusted the revised energy target?

Assuming actual occupancy profiles and
equipment usage. Retention released.

NO
Opportunities for

Improvement Developed.
Retention Not Released.

ZGF m giAIA IT:g';\'/:v/ZSRTDEzRon



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
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Good design —
makes a difference TAP FASTER FORWARD 2011







LEED Gold Target

Sustainable Sites

Water Efficiency

Energy and Atmosphere

Materials and Resources

Indoor Environmental Quality

Innovation in Design

Regional Priority

m ACHIEVABLE (76)
» MAYBE (9)
® NO(25)

i

o
=
o

20 30 40
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Model Integration Lessons - Structural

TAP FASTER
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Model Integration Lessons - Mechanical
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Model Integration Lessons - Lighting

O 1:00 PM

XIS S o)

wth fagade gets a minimal amount of direct sun.

rrtical shades provide sufficient protection from the sun
slarly in the late afternoons. Similar shading could be
ed by a single 400mm horizontal shade at the top of the

yoa

in each zone a number
of points on the desks
were studied

]

le work much past 5pm there will be direct sun on the
ipace in the summer. There is an opportunity to manage

Non-uniform light distributior

Jf WSP Flack + Kurtz . . s n this situation through the use of manually operated

TAP FASTER
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Model Integration Lessons - Smoke
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Good design

makes a difference






