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Agenda

Rethinking Building Design & Delivery

Industry drivers for change: why change, why now?
= Manufacturing buildings: the value of DfMA

= Design for manufacture: design automation for manufacturing

Platform solutions: using technology today









2050

cities

Per day moving
to cities

Additional
buildings a day




Taller More Complex Buildings
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Sustainability
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PRODUCTIVITY

ALL OTHER
BUSINESSES

CONSTRUCTION

TIME
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The productivity opportunity

in construction

Construction matters for the world economy
... but has a long record of poor productivity

Construction-related spending ...but the sector's annual productivity
growth has enly increased

13% vovner 1% oo

S$1.6 trilliom ofoddionst e sdied coud be

meeting half the world's infrastructure need
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Construction is a
sector of two halves '

Fragmented specialized trades drag down
the productivity of the sector as a whole

. sty by
Vialos adddedd par ermphoye, indesed lotal sector=100, 2013
@ % of construction value added

Total Building Civil Industrial  Specialtzed

—@ Reshape regulation

. Action in seven areas
‘-. Rewire contracts

can boost sector - Rethink deign
producttwlty h' —+—@ Improve procurement and supply chain
Improve onsite execution
~@ Infuse technology and i

@ Reskill workers

28 50-60%  :

5-10x productivity boost

possible for some parts of the industry by moving
to a manufacturing-style production system

McKinsey&Company

{\ AUTODESK



8 AN~ =
1|==.- Im.m S, ™=

#lmlﬂf s & ‘v ¢

AL TR







Different, Faster & Smarter
but just as slow (Increased Value)

<

Existing processes The same but faster

Intelligence

i Speed
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Modular Assembly Methods

Sub Assembhes Assemblies Modules
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PREFABRICATION
RESEARCH RESULTS

1.13 %5 RATIO

For every dollar spent on prefab, approximately 13% of the investment
is expected to be returned as a quantifiable benefit to the project.

-
> SCHEDULE & COST CERTAINTY
@ Commit to an aggressive schedule
and budget with more confidence.

18% &5ics 29,500 TAsor 6% PREMION

ON-SITE LABOR DENSITY
\ & J Improved productivity, flexibility,
U housekeeping and safety.

$2.6 M TR 150,500 LAB9R Hours

FEWER SAFETY INCIDENTS

Reduced congestion and schedule
demands, improved positions and spaces.

7 SAFETY INCIDENTS AVOIDED

/}‘ MANPOWER CONSISTENCY

‘l|ll Enhanced efficiency reduces training
costs and reinforces cost certainty.
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Design for Manufacture € Assembly
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DfMA for Buildings

Labour

Skilled cost and requirement
Highly skilled cost and requirement
Supervisor

Information

Training and assembly instruction

Standardization and procedures
Cost and time

Materials

Existing products
Cost and availability
JIT instructions

Components

Specialized products
Cost and availability
JIT instructions

© 2017 Autodesk, Inc. All Rights Reserved
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UK Construction 2025
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reduction in the initial cost of construction
and the whole ife cost of buit assets

Lower
emissions

0%

reduction in greenhouse gas emissions
in the bulk environment

Construction 2025

© 2016 Autodesk
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Faster delivery

o50%

reduction in the overall time, from inception 10
cormplstion, for newbuild and refurteshed assets

Improvement
In exports

o0%

reduction in the frade gap batween total exports and
1otd iImparts for construction products and malerials
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Singapore Construction Industry Initiative

Building and Construction

Improved Productivity

Authority 2 O %

We shape a safe, high quality, sustainable and friendly built environment

MODULE A:
LRDIN
Living and
Dining Room

W™

MODULE B:
B2-1BB
Bedroom 2
with In-built
Bathroom

nstruction between 2010 and 2020

MPLOLE S MODULE D:
MB-IBB KIT

Master Kitchen
Bedroom

with In-built

Bathroom
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SOCIAL
SPACES

SPECIALTY
SPACES

3 floors
48,000 square feet

FACILITIES

11 meeting rooms
6 multi-purpose
rooms

11 phone booths
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250+ people
25+ teams
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Name: John Villaggi
TEAM

Division: CTO
Manager. David Lau
Size: 8

Interns: 2

PREFERENCES
Daylight: 8.0
Acoustic: 40

ADJACENCIES

Teams: Ray Nagy

Dale Locke
Telepresence
SCRUM
Fabrication Lab
AR/VR Lab

Amenity:




5. Circulation 7. Low Acoustic Distraction 8. Low Density
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Advantages of DfMA for construction
Rethinking Building Design & Delivery

= Solves the industry segmentation issues

Changes the procurement path

Engages the supply chain earlier

Reduces risk

= [ncreases safety and time to market

True outcome based design and delivery
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