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Challenges for Owners and Operators

Long lead time populating MM systems with required data for O&M (asset creation)

= Loss of connection to ‘as built’ data once MM system is populated and
operationalized — no ability to support ‘as maintain’ model (asset reconciliation)

Lack of visualization in MM tools/workflows — limits ability to fully understand
problem and efficiently service work order requests (asset visualization)
= Recognize 80+% of total building cost occurs during O&M phase of the building lifecycle
= Under pressure to optimize building portfolios, given economic downturn

= Seeking greater efficiencies in O&M — lower operating costs, reduced energy usage,
improved workflows

= Seeking full lifecycle management approach and solutions

= Dynamic Data Management, Integrate Bim and GIS etc

Autodesk

HK Building Industry

= Key Factors

= Recovered Construction Economy contributes 6% of overall
GDP (USD141.16Mil)

» Property index growing at 20% YoY
= Construction Cost

= 35% Material 45% Labour 20% overheads and profits ( For
Building project labor cost is 30%)

= Directly engages =~ 2.1% of Total Workforce of total 3.7 mil
» Enhance Access into the mainland- 10 major project
= Inflation-MTR"s South Island Line to cost 55% more
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Bottom-line

productivity
compared to

Autodesk

20% decline in

other industries

30 % waste in
processes and
delivery
methods

Agenda

What is
BIM?

O&M
Workflow

o&M

Strategic @
integrations
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WHAT IS BIM?

Autodesk

BIM...A Retrospective
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What is building information modeling
An integrated process

= Allows professionals to explare
functional characteristics

= Coordinated, consistent i
is used to:
= Design
« Visualize, Simulate, & A
= Document
= Deliver

Autodesk

Broader BIM Concept

—Building Information Modeling

Virtual Design & Construction

Infrastructure Modeling

2D to 3D & 4D/5D

k Model Based Design

Autodesk




Building Information Model

= Virtual Prototype of the building
= Computable representation of physical and functional characteristics

= A repository of information for the developer, designer, constructor,
facility operator and end user throughout its life-cycle

Autodesk
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Parametric Objects

Top Constraint
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Parametric Objects
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Geometric Definitions and Associated Rules

v

Door Schedule

Level i Mark Location Height i Width Thickness
2124 1813 51
21l
>
Ground Floor 12 2124 813 51
Ground Floor 3 2134 813 s1
Ground Floor 14 2134 1813 51

Ground Floor: 3

Grand total: 4

I
Object Relations

Different Levels of
Consistent
Aggregation/Hierarchy

. Link to or Receive, Broadcast
Sets of Attributes
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BIM—Collection of BEMs
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HIGH

CHANGE ORDERS

LOW

Recent Reports

2-D PROJECTS

BASE CONTRACT. $143.969.283
CHANGE ORDERS: $26,512.448

3-D LONELY BIM
BASE CONTRACT: $300,146.875
CHANGE ORDERS. $33,532.497

COLLABORATIVE BIM
BASE CONTRACT: 553,268,301
CHANGE ORDERS: $1.427,170

ORDERS: 50

Low BIM USE HIGH

5/24/2011



U.S. BIM Adoption

Factors Influencing Dec|

More accurate construction documents

Improved communication between all parties
in the design and construction process

Reduced number of field coordination problems
Owners demanding it on their projects

Improved budgeting and cost estimating capabilities
Reduced construction costs

Less time drafting; more time designing

Safer worksites

Reduced number and need for information requests

Improved scheduling capabilities

Sawrea: Mcraw il Conmmcton, 208

Very High/High

71%

70%

68%

66%

What are the Benefits?

SHEE Sman Report

Building Information

® Autodesk
B Db o s B T
PR -

Level of Business Value of BIM

All Respondents.

out of BIM that we believe
it can provide us.

. We're getting everything

3%,

We're getting a lot of value
from BIM but believe there
is more to be gained

Sowe: eSaw Al Consiucaon. 2009

Modeling @M
9 EM) BIM Benefits C buting the Most Value

Very High/High

Reduced conflicts during ion

68%

Improved collective understanding

of design intent 65%

Improved overall project quality

Reduced changes during construction

Reduced number of RFls
(Requests for Information)

Better cost control/predictability

We're just scratching
- the surface of how much

value BIM can provide us

We're getting no
meaningful value
from BIM

o Uctraw 41 Consrcon 006

Autodesk
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United States

Autodesk

Percent of Current & Future Projects Involving BIM

Architects Engineers Contractors Owners
190% " I 76% 59% 53% 57%
., 80%
£ 12%
r;’ 60% . h 200
% 40% i . l
o 90% i
0%
Cument 2009 Current 2008 Current 2009 Cument 2009
Light Users Bl Medium Users BiHeavy Users Very Heavy Users
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WHY EXTEND BIM

Autodesk

Autodesk Building Owner Strategy

Expand the reach of BIM in the Owner segment in order to
support full building lifecycle management

Approach:

= Continue to drive our existing business opportunity with Owners
= Develop Operations & Maintenance opportunity

= Drive Owners to mandate BIM to their AEC ecosystems (Designed-In)
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Capital Program Management (CPM)

CPM Defined

= New construction, renovation and retrofit
projects and activities for building Owners

What is used in CPM

= Design Solutions
= Revit, AutoCAD, 3DS Max Design

= Building Performance Analysis Solutions
= Revit and Green Building Studio

= Collaboration, Data Management, Project Management
= Buzzsaw, Vault, Navisworks, Constructware

Solutions used by
= Owner-staffed Design and Construction Professionals, Project Managers
= Ecosystem of Design and Construction professionals that support Owner

Autodesk

Existing Owner Customers — lllustrative
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Owner Customer Education: Rutgers University

Profile

* Seven Campuses RUTGERS
= $2.8 Billion Real Estate Portfolio

" —_

Design and Construction Activities

.

= New construction, Renovation and Retrofit E__, oy

= Use Buzzsaw to manage project information for
projects ranging from $100 MM to $10K

O&M Activities

= Maintenance and Facility Management, Energy
Performance Management

)

8
-

Autodesk

O&M WORKFLOW

Autodesk
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O&M Workflow

Building Lifecycle Management

. . Operations &
Design Construction P .
Maintenance
. I.~\\ ?

/Al UJ giv P
’

Autodesk

O&M Workflow

Building Lifecycle Cost

Design [ Construction Operations & Maintenance
(post construction)
\ J\ J
Y Y

20% 80+%

5/24/2011
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O&M Workflow

Building Lifecycle Cost

. . Operations &
Design [ Construction ]
Maintenance
N AN J
Y Y

20% 80+%

Autodesk

O&M Workflow

Value of BIM

. Operations &
Construction )
Maintenance

Building Lifecycle Management

5/24/2011
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O&M Workflow

g —

Design Construction

Value of BIM

Operations &
Maintenance

Building Lifecycle Management

Autodesk

! Facility Management (CAFM)
Design Model 2

Model
itions and Maintenance /
/

Maintenance Management
2 (CMMS)

Construction Model _
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O&M Near-Term Vision

er Model
Operations and Maintenance

Direct Integration

Direct Integration

Direct Integration

Autodesk Confidential — Internal Use Only
35

t\.l‘ Facility Management (CAFM)

Maintenance Management
(CMMS)

Energy Performance

O&M Longer-Term Vision

er Model
Operations and Maintenance

Integrated
End-User Experience

Autodesk Confidential — Internal Use Only

Maintenance Management
(CMMS)

Energy Performance

Autodesk’

Autodesk:

5/24/2011
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O&M Longer-Term Vision

er Model
lons and Maintenance

Energy Performance
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LOOKING TO THE FUTURE

Autodesk
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Detailed Design Analysis

Documentation

Ororrrar Construction

4D/5D

Orrorrorainy

Operation and Construction

Maintenance Logistics
Demolition

Autodesk

Looking to the future

Integrity = Service = Excellence
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I y ang Capabiity Fund (CPCF)

Construction Productivity and Capability Fund (CPCF)

Introduction

The Building and Construction Authority (BCA) has introduced a $3250-million Construction Produdiivity and

Cay Fung (CPCF) as pant of the 10 nelp the ingustry improve pr ty sna
strangthen its cepability.
Info On Tha Fund comprises incantive schames that focus on wordorcs development, 1eChnalogy sdoption snd capability

) in Singapares buil
Built Environment

Workforce Development
Safe - BCAl Built

cheme
E - Woktoros Training & Uarading
High Quality
Technol on
Sustainable -~ Bullding tnformation Mods! (BIM) Fund
Friendly ~scnanias 1 (MeenC
- Productivity Ingeovement Projects (P1P)
Info For
Capability Development
-G Capabil lopment
Request for Proposal (RFF
Guidelines and application forms are for reference only.
Industry Professionals.
¥ Building Control &
Mansgement CONSTRUCTION PRODUCTIVITY &
* Government CAPABILITY FUND (CPCF)
Assistance

¥ Information On

g;g;‘s'; ction Quality TECHNOLOGY CAPABILITY
ADOPTION DEVELOPMENT
* Export Services
* Procurement
Workforce
Training &
Upgrading

Construction
Engineering
Capability
Development

¥ Technology
Development

¥ Training Courses,
Careers & § ship

Enhanced
BCA-Industry
Built
Environment

scholarship
3

Outdoor Advertisers

i S Autodesk

20



5/24/2011

)kmg to the futun

Y mva-;

Modeling Cloud

Collaboration Analog->Digital Digital>Analog

Thank you
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