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Integrating

Project Delivery

LEARNING OBJECTIVES

How BIM and simulation support
design for sustainable, high
performance buildings

Using BIM as a foundation for
designing to performance targets
within the time and money available

How BIM field applications support
high quality, Lean construction

Using technology to strengthen
collaboration and integrated design



4 TASKS EVERY TEAM MUST DO

Impact of Fragmentation
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SIMPLE FRAMEWORK

for Integrating Project Delivery
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AGREEMENT / STRUCTURE

IPD Elements & Outcomes
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HIGH PERFORMING BUILDING CRITERIA
What Is a High Performing Building?
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MAKING VALUE POSSIBLE

Design & Construction Enable People to Create Value

income
A

INCOME
$

DESIGN MAINTENANCE time
BUILDING OPERATIONS
CONSTRUCT

BUSINESS OPERATIONS



INTEGRATING SYSTEMS
To Create a High Performing Building
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Solar Chimney

Draws cool air thru space

Exhausts heat

North Facade

Operable windows
Full shading
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West Facade
R21 insulation
Mass wall

No openings

1
|

Green Screen
Shade

Sound barrier

Dust filter

Security

Connection to outdoors
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O ¢ | o Shower Towers

Dampers open with windows
Water circulates to cool air
Chimney draws across space
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South Facade

R21 insulation

No openings
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INTEGRATING PROCESS KNOWLEDGE
To Design a High Performing Building

DEFINE USER VALUE
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INTEGRATING PROCESS KNOWLEDGE

Collaborative Design Review Using BIM




INTEGRATING THE PROJECT ORGANIZATION
Five Big Ideas Reshaping the Design and Delivery of Capital Projects.

Collaborate,
Really Collaborate

Increase Optimize
Relatedness The Whole

Projects as

Networks of Tightly Couple

Commitment Learning w/ Action



You Are Entering a Lean Project €225

THINK Differently
can you see it done differently
are you pursuing PERFECTION the first time
don’t compromise your rules and principles

REALIZE “no problem” is a problem

LOOK at the errors in the PROCESS not the PEOPLE
BE transparent in EVERYTHING

IDENTIFY the forms of WASTE whenever you see them
WORK to better the whole, not the individual
EVERYONE is empowered to make it better

Do you have the TOOLS, TIME, and RESOURCES you need
You can declare “C’'MON MAN!”

PLAN the work, work the PLAN
plan, do, check, act

SHOW things VISUALLY so that everyone knows where we are

TRUST your other partners
Are you in the “circle of trust”

RESPECT others time and effort as you do your own
Invite challenges without being defensive

DECLARE broken processes, promises and plans
A PROMISE is an element of TRUST

MEASURE to see how we are doing
Publish our performance for ACCOUNTABILITY

RECOGNIZE your mistakes, but be ready to CORRECT the
process



INTEGRATING PROJECT INFORMATION
Integrate Scope, Quality Cost & Schedule Using BIM




INTEGRATING PROJECT INFORMATION

Enabling Learning throughout the Project Team

Building Information Modeling

Increased Level of Team Engagement
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MANAGING WITH METRICS

To Improve Integrated Team Performance
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COORDINATION PERFOMANCE METRICS
Managing BIM Coordination with Metrics

3,000,000 total clashes (90% of CD)
25% inconsequential

600,000
80% easily resolved with no impact and per intent

300,000
50% little impact

150,000
50% solved with A/JE

75,000
50% solved with trades &
designers

37,500

\/

ﬁ ﬂ 100% Clash
resolution

Clashes potentially becoming RFls Project currently 99.85% clash free



VISUALIZING BUILDING PERFORMANCE
Walk into the Future




SIMULATING BUILDING PERFORMANCE
Computational Fluid Dynamics Model of the DPR Phoenix NZE Building
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COLLABORATING TO IMPROVE PERFORMANCE

For Constructability & Smarter Integrated Work Processes




CO-LOCATING TO IMPROVE PERFORMANCE
Fr Better Inf__ormatﬁi\on & Faster Dec_:_ifions
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MANAGING PRODUCTION

Project Management

Production Planning
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PULL PLANNING FOR FLOW
Based on Every Crew Getting What They Need
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PLANNING & MANAGING PRODUCTION
Tracking Outcomes to Build Trust for Collaboration

€ | AUTODESK® BIM 360"

4 3Weeks [» Company | Location v | More. a

Eiltar hu Qnrt hu Than hu Then by

‘ ‘ Project Name > Swim Lane

rt v Duration Finish Status Edit

«| Thisweek |» | Company || Locaton v || More. « ¢
818 1d TuBM9  Complete 4
Location - Monday 9/1 Tuesday 912 Wednesday 913 [ Thursday 9/4 Friday 915 Bis T TueMs  Complete ’
Building 1 I H gf,":"m'ww"‘“ 818 2d W820  Complete Va
U8/t 1 i A
. Install waterproofing Install waterproofing i g RS20 oomies, 4
Floor Bronson Brothers Construction American Plumbing ™ o W80 Complete o
oo TN Pour foundation Pressure test s 24 The21  Committed
ABC Builders C Builders Bronson Brothers Construction
AreaA
Concrete delivery 7 [ Compiete | [ incomptets Screw Inspection e 2 The=l Committed
Consolidated Concrete Managem..| - ABC Builders 8120 14 Ther1 Committed

e Committed

rd
rd
s
rd
#
4
4

Hardware installation Paint prep
AreaB | gronson Brothers Construction Building 1 > Floor 3 > Area B 820  2d F822  Open
Floor 2 Drywall Inspection ” Hardware delivery hert 1d F822  Committed
Bronson Brothers Construction
Downtown Drywall - e oo
Install forms
A®aA | Capital Consulting Construction Group 821 2d M8R25  Backiog
A Plumby
sl Btk ] Capital Consulting Construction. o Tuszs  Open
Drywall screws Install waterproofing Electrical inspection
aeac | AEEPoery Building 1> Floor 3 > Area B ]_ Building 1 > Floor 3 > Area B 3d W7 Open
rea

Earthquake reinforcement
Capital Consulting Construction.

Floor 3

#  ActityName Il company. Committed

#  Activity Name W company. Open

Activity Name Company. Committed

Company.

Activity Name Open



INFORMATION + VISUALIZATION AT PRODUCTION
A Carpenter Seelng the Wall HeyW|II B wwldlng ExtIy DlmenS|oned




USING METRICS TO IMPROVE PRODUCTION

Studying Results is the Key to Continuous Improvement
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SELF-PERFORM DRYWALL DASHBOARD—SOCAL

PLAN/DO CHECK

Milestones

Ceilings &
Soffits

Roadblocks / Constraints

Roof Installed @
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] ) ADJUST
""" E=E Lessons Learned
e | «  Order materials to exact size to reduce measuring/cutting (Necessary Non-Value)

« Overtime work sequenced in congested batches of work can reduce trade stacking and increase overall productivity.

S E=GE + Proactive continuous communication with trade partners on sequencing and handoffs needs to occur daily, not just in planning meetings.
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Projects are Networks - Tightly Couple Action
of Commitments with Learning
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