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AlA of any material of construction
or any method or manner of
handling, using, distributing, or
dealing in any material or product.

AIA
San Joaquin




A zZzzzz7z2227774442040044227440004444774740dddddd7744d4z24

Copyright Materials

This presentation is protected by US and International Copyrightlaws.
Reproduction, distribution, display and use of the presentation withoutwritten
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Description

BIM (Building Information Modeling) is an
intelligent 3D model-based process that gives
architecture, engineering, and construction
(AEC) professionals the insight and tools to more
efficiently plan, design, construct, and manage
buildings and infrastructure. BIM presents some
unique advancements in terms of sustainable
design, engineering, and construction.

From conceptual, to schematic, to detailed
design, today’s BIM technology makes building
energy optimization exponentially easier, faster,
and more cost effective. Architects and
engineers now have access to fast, accurate,
actionable guidance throughout the design
lifecycle, turning energy analysis into a bona-fide
design decision-making tool. BIM is anincredible
enabler of integrated project delivery (IPD),
called out as “Integrative Design Process” in
LEED V4. BIM helps stakeholders work across
silos, exploiting cross-discipline insights to
capture efficiencies that would not otherwise
have come to light.
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Learning Objectives

At the end of the this course, participants will be able to:

Attendees will walk away with a solid high-
level understanding of:

1.What BIM is, and why it's a game
changer for design, construction, and
occupancy.

2.How BIM is accelerating energy
optimization to support design and delivery
of high performance buildings.

3.How BIM can streamline construction,
reduce material waste, and reduce
embodied carbon.

4.How BIM supports “circular” buildings
(design and build for material reclamation,
reuse, and recycling).
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Energy € Buildings

= >70% of energy
consumption in US

= 90% of environmental
impacts

= Commercial buildings:
= 40% HVAC

= 33% plug and process
= 20% lighting

= Residential buildings:
= HVAC = primary consumer




Addressing climate change — designing a
carbon-neutral built environment by 2030

The 2030 Challenge

70 0/0 80 0/0 90 0/0 Carbon Fossil Fuel Energy Reduction

Neutral*
. Renewable

o—
. - - . Fossil Fuel Energy Consumption

Today 2020 2025 2030

Sourced 2005-2030, Inc / Architecture 2030 All rights reservad / *Using no fossit fusl GHG-emitting energy 1o operate
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Growth of Net Zero Buildings
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Growth of ZNE and Ultra-Low Energy Buildings
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Autodesk Insight: Technology for
High Performance Building Design

An in-BIM building energy analysis
tool- no more “throw away” models!

Fast, easy, and intuitive tools for energy
performance, that can be used by
designers (not just specialists anymore)

Cost-effective + highly accurate
Offers TRUE real-time feedback

Robust analysis informs throughout
design lifecycle, from conceptual to
detailed

Compare energy cost and performance
data across 1000s of design options
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BASELINE CHC1 WWR1 WHCL SC1 WRC1L WRC3 LS1
WWR: .16 CEILING HEIGHT: 8' + WWR: .25 HEAD HEIGHT: 10" CEILING SLOPE WWR: .16 +WWR: .25 + LIGHT SHELF

)% 50 B0% 70% 80% 909 100%

Image courtesy Eskew+Dumez+Ripple
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LCA (Life Cycle Assessment

5633 7 161 0310 1,781 1.322E.005 98.36 15233 14518 1884
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Mass Acidfication Eutrophication  Global Qrare Smag Primary Non.renewable  Renewable
Potentisl Potertlal Warming Depletion Farmation Energy Energy Energy
Potential Potential Patential Demand
Design Options Life Cycle Stages
Option 1 - Brick BN Manufacturing
Option 2 - Concrete B Maintenance and Replacement
BN End of Life

—— Net Value (impacts + credits)







Challenges:

= High failure rates, especially
on large projects

= Cost & schedule overruns
* High-risk, slim margins

= Labor productivity lags

= Safety issues

= Material productivity issues




Construction labor productivity has not kept pace with overall
economic productivity.

Labor productivity, gross value added per hour worked, constant prices,’
index: 100 = 1995

Total economy

130 - == />¢: Germany
! //— =l United

120 - Kingdom
110 | United

~ Kingdom

“Germany

100

Construction

0 | ‘| [ | [ | ‘ ! | | ! ! ! 1 ;
1995 | 1997 /| 1999 | ‘ 2001 / 2003 | 2005 ' 2007 2009 2011 / 2013 |
1996 1 998 2000 2002 2004 2006 2008 2010 2012 2014

'Based on 2010 prices.

McKinsey&Company | Source: Organisation for Economic Co-operation and Development
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3.3% Investment

Government

Healthcare

Hospitality

1.2% Investment
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Accurate BOMs
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Optimized stock utilization
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Modular, Offsite € Prefabrication
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Circular Economy

“A circular economy is one that is restorative and
regenerative by design, and which aims to keep
products, components and materials at their highest
utility and value at all times, distinguishing between
technical and biological cycles.”

—Ellen MacArthur Foundation

www.ellenmacarthurfoundation.org



CIRCULAR ECONOMY - an industrial system that is restorative by design

Increasingly powered by
renewable energy

@ : Mining/maternals manufacturing

Parts manufacturer

b

Product manufacturer
Restoration Biosphore ‘ ‘

Biological cycles Tachnical cycles

Extraction of l 1
blochemical

Energy recovery
feadstock’ t ‘ ‘ :
.'"A ‘ e Leakage to be minimised

Landfill
I Hunling and fishing
2 Can Lok Both pos At and post-< WasIE ik an gl
SOURCE: Ellen MacAsthur Foundabion « @ ELLEN MACARTHUR FOUNDATION
Agapted trom the Cradio to Cradie Design Protocal by Braungart & McDonough

Source: www.ellenmacarthurfoundation.org






Circular Construction best practice

Design for disassembly (D4D) & material recovery

Connect D4D with economic systems
Modular

Integrated Project Delivery



Quay Quarter, Sydney
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