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Class summary

Ananda’s Knowledge Sharing from a Real Estate
Developer’'s perspective on the strategies and
challenges in the adoption of BIM; and how BIM
can create value to both businesses and

customers.
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Key learning objectives

At the end of this class, you will be able to:
= Understand the processes for implementing BIM successfully
= Learn how to develop an inclusive and structured BIM system

= Learn how to strategize a road map for the development and
iImplementation of BIM

= Define the requirements of BIM within an organization
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Overview of Ananda Development

A4

ASIA PACIFIC

ASIA PACIFIC

. . PROPERTY B PROPERTY
= Stock Exchange of Thailand listed SET 100 Index company. The Stock Exchange of Thailand ~ [RAGASA]  FNW/YIR
= Number one in mass transit condos. /w /¥

. - Vvirgin M
= Number one seller of condos in Thailand % [a Si atlantic é/r'fagr'w'ﬂc
= Multiple award winner mipimasia *kkk ok ok

THE PROPERTY LEADERS SUMMIT ARCHITECTURE sl
IN ASIA PACIFIC THAILAND THAILAND

Ideo Morph 38 C-21 Urban Pod,

= Awarded Outstanding Achievement in Investor Relations at 2014 SET Awards

Ideo MOBI
by Ananda Development
Public Company Limited

20132014

by Somdoon
Architects Ltd

2013-2014

Strong Portfolio of Brands No.1l Combined Seller: 2014 + 2015
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Mote: 2014 and 2015 Anan's net presales with Peers’ presalesfrom BLS Research
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Key Company Milestones

, , Cumulative number of units launched by ANAN
ANAN'’s project developments by launch date

26,006 26,850

Launched and completed

Launched and under construction 2005 23005 23357
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N . e Nov, 2010 Dec, 2012 Dec, 2012 Jun, 2013 44
ANAN was established  Started ADO(Z),. . Started AD2.1:, JV Acquired the PO Acquired the Started JV company with g
Engages in the real JV company with Pramerica  company wit remaining stake in Raised THB5.6 bn remaining stake in Mitsui Fudosan 2
estate business of Develop landed housing Pramerica - AD2 from Pramerica ADO from Pramerica Develop condominiums 3
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Source: Ananda Development PCL.
Note:
1. Projects under JV company with SEA Investment Five Pte. Ltd., a subsidiary of Mitsui Fudosan Co. Ltd. ANAN owns a 51.0% interest in the JV.
2. Refers to Ananda Development One.
3. Refers to Ananda Development Two.
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Mitsui’s share in JV

Ananda’s share in JV

S5-YEAR susiNEss PLAN

UNIT

Million Baht
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Thailand’s Mass Transit Infrastructure Rollout

Current Line (2015)

67 stations
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Bangkok's mass transit network is expected to expand

Under Construction

119 stations
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significantly from a present 67 stations to 222 stations in 2022

Source: CBRE Research and Consulting.
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Future Plan (2022)
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16 Years Plan (2029) = 254 Stations
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Source: CBRE Research and Consulting.
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Bangkok’s mass transit network is
expected to expand significantly
from 67 stations in 2015 to

254 stations in 2029

New stations are being developed
providing additional development
opportunities
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Condominium Developments are Sirategically located along the Mass Transit Network

© 1deo Wutthakat
Launch Date: Aug 13
Mo. of unitz: 979

Diztance fom BTS/MRT: 120m

 Ideo Sathorn-Tha Phra
Launch Date: Jun 13
Mo. of units: 1,339
Distance from BTS/MRT. 320m

€) Ideo BluCove Sathorn
Launch Date: Jul 08
Na. of unitz: 266

Digtance fom BTS/MRT: 40m

O Ideo Sathom -Taksin
Launch Date: Oct 07
No. of units: My

Distance fom BTS/MRT: Nextto

© 1deo Mobi Sathom
Launch Date: Feb 12
Na. of units: 59

Distance fom BTS/MRT: Mextio

@ ldeo Mobi Charan-Interchange
Launch Date: Oct 13
Mo. of units: 11%

Distance fom BTS/MRT: 80m

© Ideo Q Chula-Samyant
Launch Diate: Oct13
Mo. of units: 1,558

Distance fom BTS/MAT: 270m

©) Ideo Mobi Phayathai
Launch Date: Feb 12
No. of units: K[

Digtance fom BTS/MRT: 1%0m

© Ideo Q Phayathai
Launch Date: Dec (7
Mo. of units: L

Digtance fom BTS/MRT: 30m

 1deo Mix Phaholyothin
Launch Date: Oct 07
Mo. of units: 445

Digtance from BTS/MRT:  Nextio

® Ideo Ladprao 5
Launch Date: Oct 07

Mo, of unitz: 418
Distance fom BTSMRT:  500m

Source: Ananda Development PCL.
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@ 1deo Ladprac 17

m—— BTS line

[=]]m| ' .
m— RT line b @ Idec Mobi Bangsue ‘I’ Ashton Silom @ ldeo 02

1deQ chahon ‘othin ® Grand Interchange Launch Date:  Nov13 h"""ﬂ‘:‘ D‘“ Aug 15
swmm  NMRTline (under construction] |0, i o [=]m| Launch Dat=:  Nov 15 No. of units: e o. of unis: 1,554

i il Li ' - LhorLE Mo. of units: Distance fom Distance fom
m Airport Rail Link ) 125 I O P e S Lad Prao S BTSMRT.  S0m grsvgr. W
- EmEw W00m
K sand's BTS/MRT:

tchadzphizsk

4 xamphacng phet oy IECITLX & QChidlom Petchaburi ) Ideo Sukhumvit 115
o _ Launch Dat=: Aug 15 Launch Date:  Aug 15
.‘.’ itheag Mo of umits: 152 Ma. of units: 1,000
* ; Distance fom !
* [=]]n] Disiance from
Ko B == BTSMRT.  o0m BTSMRT. U™
K e & uNio #% Ashton Residence 41
0’ haitand Cultural Centre Launch Date: Jun 15 Launch Dase Mar 15
o' ﬁ Wo. of units: Mo, of units: 75
¥ = Distance fom Digtance fom
Ky Hiar BTS/MRT: BTQMRT:  oom
- : % Ashton Chula-Silom %) Ashton Asoke
| Fhaya Tha Launch Date: Mar 15 Launch Date: Sep 14
y Rajchathewi Mo. of unite: 1 181 Mo. of unitz: 783
IdED . _ Distance from Distanca fom
L |m|=T] - National Stadium ETS/MRAT: BTS/MRT: m
L] ) Huz Mark .
[g}_r% B (amgne : D \deo Q Siam Ratchathewi ¢ Ideo Mobi Wongsawang
% Launch Dats: sep 14 Interchange
n L] Mo. of units: Launch Diate: Sep 14
Wt T maa,, an*® : No. of unitz:
e M Krung Than NonS Distance fom o : 555
Ided0 T O £ A kkama BTS/MRT. Distance fom
.""”6“' Pho Rgma el National Convention @ Idec Mobi Sukhumvit g‘gﬂfﬁﬁ}d R;ly
Bangkok cenre L Eastgate Lanch Dae: Aug 13
_ - ':'EE el CBD ® VERVE Launch Dae: Sep 14 No.ofunis: 1 g
Wutthakatalat rhiu IO “I;I‘i!ull:l‘ Ma. of units: Dhstance fom Evmm
T o INOIBi Distance fom ETS/MRT:
' BTSIBT Elio Sukhumwt 64 4, @ Ideo BluCove Sukhumvit
Eang chak % Launch Date:  Mar 13 | Leaunch Dat=: Feb 10
- a Ma. of units: Mo, of units:
wit Lyl
(2] o Distance fom Tam“ Distance fom 40
) o 1B £SIMRT: BTS/MAT:
o ; rernoan ldes Mix Sukhumvit 103 - .
BluCovg Udom Suk Launch Date: Now 07 %Hliegi’h s"kth;
UYL Mo, of units: e
= 1,172 No. of units:
53) ng Na Distance Fom : - 935
24 TS BTS/MRT. Nexio Demnce om 3m

il

B |deo Ratchada-Huaykwang @ Ideo Q Ratchatewi

&
kS

@ |deo Mobi Rama 9 @ ldeo Verve Ratchaprarop @ ldec Morph 38 @! ldeo Verve Sukhumvit

Launch Dats: Jul 07 Launch Date: Feh (8 Launch Dats Oct13  Launch Dae: Feb 12 Leunch Da: Novl8  Launch Date: Aug (9 Lsunch Dae: Sep (8
Mo, of unitz: 34 No. of units: 3% Mo, of units: kL) Mo, of unite: fiix] Ne. of units: M7 Mo, of units: 3 Mo. of units: 430
Distance from BTS/MRT. Mexito  [Dhstance fom BTS/MRT: Nextto

Distance fom BTSMRT: 300m  Distance fom ETS/MRT.  80m Distance fom BTS/MRT: 10m Distance fom BTS/MRT: 3lm  Distance fom BTS/MRT. Naxtto

Note: Number of units is as of 30 December 2014.

1.
venture.
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A project under Ananda MF Asia Co., Ltd, a joint venture company with SEA Investment Five Pte. Ltd., o subsidiary of Mitsui Fudosan Co. Ltd. ANAN owns a 49.0% interest in the joint
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Ananda Innovation Company

Our Target

Gen C

The generation
!, ! — ! that craving for‘

Cash Convenience Creative Casual Control

5 SN

Marketing Innovation

Masss Transit Location

Target Gen C

Marketing including distance
Switch marketing to social media
Target bloggers

A AUTODESK UNIVERSITY 2016

Design Innovation

 Smaller unit size

- First 35 sgm
- First 21 sgm (Innovate wide units)

» Several design firsts (270 degree glass, smart

furniture etc)
v Better common facilities for price range
v Double volume space all unit - Morph38
v’ Starbucks / True Coffee in every building -
Q phayathai
v Max Valu in every building
v First TCDCS
v Indoor outdoor space
v Smart Furniture - Mix103
v Unique facade design - Allideo

Financial Innovation

* First to market Remminbi Perpetual Security
* First Thai Baht Perpetual Security by Real Estate

é MITSUI FUDOSAN ATQPM

Ananda Total Quality
Project Management

SAMSUNG
C, SmartThings

Strategic Innovation

» Partnership with large Japanese developer

* Infroduction of Keiretsu supply chain management

* Introduction of TQPMS

* Introduction of BIM

* Infroduction of Samsung Smart Home

« Samsung / Cisco / Ananda collaboration to make
smartest office in Asia

« Launch of Urban Living Solutions Incubator (Coming
Soon)
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Reputable Joint Venture Pariners

é( MITSUI FUDOSAN

@ Pramerica

Joint Venture Overview Joint Venture Overview JVs with Mitsui

In June 2006, ANAN estabished ADO, a JV with In June 2013, ANAN entered into a joint Project Value
Project Name Units B
Pramerica, to develop a landed housing project around venture agreement with Mitsui Fudosan. (THE mn)
s el Mitsui Fudosan Number One Real Estat 213 pulsSam 159 6773
- InMay 2007, ANAN established AD2, a JV with Pramerica, ! ' Su'l & o;arFm{ s ge e Kea Q0 i : :
to develop mass franst condominiums SESIIRCERY OVCTS X a0pa] Ashion Asoks
= Pramerica is the real esiate investment management *  One Trillion Baht Market Cap i ldeo Q Siam Raichatzw 1333 10,511
business of Prudental Financial which manages ~US$53.0  «  Nymber one in Nikkei Quality Survey 2014
b of assets globally wih ~US$8.1 bn in Asia as at 31 _ ty Yy m&:‘*@@:
March 2013 * ANAN is expected to benefit rom the best elchebur,
. S : 2015 Ideo O2, Ideo Mobs Bangsue 4,186 25,228
- ANAN acquired the remaining stake in ADO and AD2 from practices of Mitsui Fudosan in the areas of Grand Interchange and
Pramerica in December 2012 and November 2010, risk management, construction, property Ashton Silom
respecively management, and sales and marketing

(agetngJeares e

e Projects Targeted GDV*@
_(THB bn)
ADO ey 7 117
AD2 Condominium 12 ~20.1
‘ Source: Angnda Developneana. |
1. Market data as of June 2013.

pLb As of 30 June 2014
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Smart Condo: Ananda-Samsung loT Smart Home, 08 August 2015

ANANDAZSNAMSUNG
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Smart Office: Ananda 2.0 Office, 01 August 2016

o o o Collaboration with Samsung and Cisco has allowed development of smartest office in Asia as
Dlgltql IS q" part of goal of increasing employee productivity 500% in 5 years
around
Smart Booking Seat and Room Digital Signage Wireless Printer

cloud based

1Es0uICe Thursday 19, November
Meeting Room

|V Jf fromiessyomsbeenintizan
Bocked by fwsourceXpress
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reativity
ash Smart
onvenience
asual lifestyles
olplige]
+ Convergence of Hi-tech Lifestyles
+ Connectivity to Content

Individuality
Intelligence-Productivity
Interaction
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Ananda
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Why I1s Ananda doing BIM?
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Ananda’s BIM Vision & Mission

= Vision:
To transform Real Estate’s Design & Construction into an Industrialised
Production System.

= Mission:

To use BIM as a Smart Building Information System & deploy throughout
Ananda’s Supply Chain/Eco-system for all projects.
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There are 3 fundamental reasons

1. Deliver Quality Products to Customers

2. Improve & optimise Business Operational Efficiency

3. Sustainabllity
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We believe in
‘Continuous Improvements’

"KAIZEN™

From TOYOTA Production System
(TPS)
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Real Estate Industiry to
continuously improve
product deliverables by using

“Industrial Production Principles.”
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We need a SMART
Production Information System

“BIM"

(Building Information Modeling)

/\ AUTODESK.



BIM Value Creation for Developers

Clash Detections

v
Pre-con Stage Construction Stage

Reduce Design Defect/RFI/Vo

Improve Quality Information

Collaborate Information
Reduce Design Defect

Accurate for construction information

= Time
« Reduce Construction Reworks = Saves fime

Reduce Construction Rework

Improve Construction Quality

= Cost
« Save Time = Save Cost

Saves Construction Time = 0.5 month

" QUGI"Y Saves Transfer Time = 0.5 month
 Reduce Design Defects = Improve
Construction Quality

Total Time Saved = 1 month

Project Value = 1,000 Million Baht (MB)

Cost of Capital = Equity + Debt
Cost of Capital = 5SMB/month

Saves Cost of Capital =5 MB/month

Project Value = 3,000 MB

« Equity = 1,000 MB

* Debt =1,000 MB

Total Cost of Capital = 2,000 MB

Total Cost Savings =5 x 2 = 10 MB/month

Notes: Numbers are not factual & are made-up assumptions for discussion purposes only.
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BIM Value Creation for Contractors and Designers

Coniractors Designers

400 RFIs / Project
Material

8 Hrs./RFI

Labor Cost = 300 Baht/Day 5,000 Baht

Man Hour Rate

2 Labors = 600 Baht/Day 5,000 Baht
5,000 Baht/Hr. X 400 RFIs

Cost / Defect = 5,600 Baht Cost Of RFI = 2 MB.

Reduce 1,000 Defects Reduce RFI 20%

Cost Saving = 400,000 Bath

Save Cost Of Defect = 1,000 X 5,6000 = 5.6 MB.

Cost Saving = Value Creation

Cost Saving = Value Creation

Notes: Numbers are not factual & are made-up assumptions for discussion purposes only.
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How Is Ananda implementing BIM?

AUTODESK UNIVERSITY 2016 A AUTODESK.



AUTODESK UNIVERSITY 2016

|
E'Oo-‘-

Developer =

" Civil Engineer

Architect

Contrac

SN
g:t.".*}!*?-ﬂ'ﬁ_.'ﬂ{“i-

MEP Engi
ngineer #»/" Structural Engineer

BIM Stakeholders Synchronisation: Source by Autodesk
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MARU 360" Forum

‘l USEN wsws:uns $1Na

" PORNPRANAKORN CO., LTD

& Company Limited
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il

TANDEM ARCHITECTS
2001

design worldwide partnership

GCO=

Design & Engineering Consultant

A\
¢

ANA \DA

DEVELOPMENT

[P

PLAN ASSOCIATES CO.,LTD.
Architecture / Planning

mbassy

R
N

REDLAND?®

SCAPE

"D

PRE-BUILT

PR GOm0

@

Gac

IC ENGINEERS AND ARCHITECTS 00, LTD,

N

I‘I/’!In
Do

A Build Management Co.,Ltd

K

TEAM Consulting

Engmeering and Mansgemaon? Co., Lid.

HCELIX

loilo

L 15
sl \WESTCON

GENERAL CONTRACTOR

/
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SHINRAI

®living home

design co.,ltd.
ustn o3z Tew &'lsw e

modernform

ﬂ“[‘“[“ma BORED Cp‘f‘._s.;’c'é‘ PILE
I:llFIPHFIFlEM WALL
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v/ k _MR. CURTAIN

STARMARK

FUBLIS TOMPFPFAMY LIMITELD

SB FURNITURE

COTTO

z MITSUBISHI
ELECTRIC

Changes for the Better
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- oﬁ
ANANDA
DEVELOPMENT

Eco - System
37 Companies
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Issues Feedback from Marvu 360" Forum

1.Working in Silos vs. Collaboration
2.Design Defects
3.Construction Defects

* Time

» Cost

« Quality

/\ AUTODESK.
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Shinrai

MARU 36U° Forum # 4
Friday, 16 October 2015

Le Meridien SuvarnabhumiBangkok Golf Resort & Spa
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What is Ananda doing to implement BIM?
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BIM Roadmap

Pilot Project - Partial BIM
Typical Floors

Business Analysis for

Value Creation by BIM High-rise Condo

Pilot Project - Full BIM

2014 2016

B¢

1=]qm
INOE,

AUTODESK.

Ashton Asoke

* Pilot Project to validate
BIM’s Value Creation.

» Typical Floors only.

* Analyse & define Ananda’s

business needs.
 Established BIM Roadmap
* Created BIM Processes

Ideo MOBI Asoke
* Pilot Project with Full BIM

Condo Business
 BIM Deployment to 5
Projects in Q4

@ AUTODESK UNIVERSITY 2016

for Design & Construction.

BIM
Deployment

ALL

PROJECTS

¢

ANANDA

DEVELOPMENT

 All Projects in BIM
« Combination of full BIM
and partial BIM

BIM
Deployment

ALL

PROJECTS

¢

ANANDA

DEVELOPMENT

 Full BIM Implementation
in all projects

/\ AUTODESK.



Customer Centric Insights &
Feedback

PERIOD: 3-4 Months
Customer Insight
ITEM: MOBI AD3
ITEM: Phase 1: Define
BIM Business Assessment
PERIOD:

3 Months

BIM Goals and Uses
BIM Priority Reports
As Is State

Gap Analysis

BIM Roadmap

oo §YO

i
o ——————
- :T u
b [ ™

!}/’ AUTODESK UNIVERSITY 2016

BIM Pilot Project Strateg

y 2015 -2018

BIM
Condo + 8 Units

Customer
Feedback

5 Months

Mid-rise 28 Month (Design + Con)

N

Ideo Condo
Prototype Innovations 2015

BIM = PD: Buddha Port
AD17 Low-rise & AD18 Mid-rise

Gy B ogm B

Phase 2: Construct
Construct BIM System

5 Months

BIM Execution Plans

Model Development Specification
3D Coordination Plans

Data Coordination Plans

Model Quality Control Plans

BIM Templates

FENRENNYERY SUBEERRYEEEY

i

ATTRIBUTE

CONSTRUCT

Phase 3: Adopt Design
BIM Implement Design

7 Months

BIM Education -
Designer

BIM Pilot Project Setup
BIM Cost Estimate &
Control

BIM Pilot Project Hand-
holding

BIM Management
Support

Phase 4: Adopt Con.
BIM Implement Con.

26 Months

BIM Education -
Contractor

BIM Prefabrication

BIM Con. Planning &
Monitor

BIM Cost Estimate &
Control

BIM As-Built Model
BIM Pilot Project Hand-
holding

BIM Management Support

/\ AUTODESK.



Comparative Analysis: Current Process VS BIM Process

Appendis A- BIM Use Overall Diagram (New Design) -
§ months Preconstruction & A

s < - —
—.-—-—-.-0.3‘-.-;'.
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BIM System Documentation

Corporate BIM documents

* Internal workflow
« Adopting BIM in Ananda

CORPORATE DOCUMENTS

CORPORATE BIM EXECUTION PLAN

VIRTUAL SITE INSPECTION PLAN

SPATIAL COORDIANTION PLAN

COST INTEGRATION PLAN

DWG EXPORT FOR EIA SUEMISSION
CONSTRUCTION SEQUEMCING AND TRACKING

No. of Documents

;
|-I'-:-|

) .lﬂl.-.rnl .-ﬂr.r.-ﬂ'..

No. of Workflows

1

SAP Integration

SAP INTEGRATION DOCUMENTS

BIM SAP INTEGRATION

Project BIM documents

Project workflow

Using BIM in projects
Interaction with designers
Designers requirements

PROJECT DOCUMENTS

=< No. of Documents

|

PROJECT BIM EXECUTION PLAN
MODEL DELIVERY SPECIFICATION
MODEL DATA SCHEDULE

MODEL EREAKDOWN STRUCTURE
MODEL QUALITY PLAN

TYPICAL UNITS INTEGRATION

DATA COORDINATION PLAN

MODEL DEVELOFMENT SPECIFICATION - TABLE
MODEL DEVELOPMENT SPECIFICATION
Architecture

Interior Design

Structure

Electrical

Fire

HVAC

Sanitary

Civil and Landscape

I

Ll ]

TYPICAL UNITS DOCUMENTS

TYPICAL UNITS BIM EXECUTION PLAN
MODEL QUALITY PLAN

DATA COORDIMATION PLAN

MODEL DEVELOFMENT SPECIFICATION
Architecture

Interior Design

Structure

Electrical

Fire

HVAC

Sanitary

L A A

[3/’ AUTODESK UNIVERSITY 2016

Mo. of Documents

No. of Documents

CORPORATE WORKFLOWS

* BIM DELIWERAELES TIMELIME
« OVERALL BEIM PROCESS
+ NEW DESIGMN
Owerall BIM Process (Feasibility)
Overall BIM Process (Kick-off)
Owverall BIM Process (DDO to DDS50)
Overall BIM Process (DD50 to DDTS)
— Owerall BIM Process (DD7TS to DD100)
— Owerall BIM Process (Construction)
« TYFPICAL DESIGHN
- Owerall BIM Process (Feasibility)
Owerall BIM Process (Kick-off)
Owerall BIM Process (DDO to DDS0)
Owerall BIM Process (DDS0 to DDTS)
Overall BIM Process (DD7T5 to DD100)

Owerall BIM Process (Construction)

IS

KN

No. of Workflows

-]

No. of Workflowss

g
i

PROJECT WORKFLOWS

* AMANDA DESIGM DEVELOFMEMT PHASE
WORKFLOW
—  Concept Development DD50
—  Design Development DDT5
— Design for Construction DDA00

TYPICAL UNITS WORKFLOWS

* TYPICAL UNITS BIM WORKFLOW
— DD50 7 LOD 200
— DDT5/LOD 250
—  DD100 ! LOD 300

TOTAL DOCUMENTS

o s
T TT ey ':|ﬁ
I. IFa i | I |I| 14
flimm . .

S =9

o

b L

TOTAL WORKFLOWS

/\ AUTODESK.




Pilot Project Virtual Site Inspection Workflow

Visual Site Inspection Workflow

Virtual Site Inspection Session Defect Reporting Defect Resolution

Track model
submissions

Coordinate with FD Manager

Lead VSI . _4 designers to resolve Oversees defects
outstanding defects close out

Highlight Critical
Areas

Session

BIM Manager
Oversees defect log
updates

Update defect
Log

Prepare V5| Conduct Walk Create defect
T Capture defects sheat
Model
Capture defects Output Image
Location defect

| .
O
4
0
L
L.
| .
O
O
]
=
m

"2 AUTODESK UNIVERSITY 2016 /\ AUTODESK.



Model Co-ordination Workflow
9

Architectural Model { ]

(In Architectural Server)
4 01. Working Folder [ J 4 05. Recieved i 4 02. Fit for Coordination l
Architectural Model Architectural Model N Architectural Model @
N
g
@ BIM Coordinator
to move the
. coordinated and
Link into Model structural Model N reviewed files to
ructural Mode Structural Model S Structural Model the 01. Working
L. ~ folder after review
L and coordination
Is done.
Link into Model
MEP Model MEP Model MEP Model
Link into Model : - : . : :
- Typical Unit Models Typical Unit Models Typical Unit Models
/ / /
L }
\ 2/ Deposit into folder for submission by the Designers
ot BIM Coordinator to move the received
@ BIM coordinator will ensure that the models in “01_Working” folder | 2 ) Frozen models after each coordination @ files o the 02_ Fit for Coordination
contains the latest version of the model from each discipline. mee_tlng SthUId be recorded in the “05. folder to start review and coordination.
Each discipline should use the models in this folder to further Recleved” folder.
develop their model.
/\ AUTODESK.
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360° Design Review with BIM

Marketability/
Aesthetics

Functions

Cost

Approval

Production

Property
Management

I S

Maintenance

) I R N R

Advanced R&D, PD,
PM, Teka, The Works, Autodesk

', AUTODESK UNIVERSITY 2016

Property Management

Checklist
32 topics

360 Design Review
12.07.2016 at Bangna Office

NOTE

5 ey oy
et ety helmiarudies

) Btz 3o 2
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4 dy
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4 4 :
A WATING AREA dwiudne
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o Frdinbonsalln

F 4
unziimeminennisFwnzen

sadhif conrrol Hoom

3 r
o SifsamnnTurysasuurne A

ALAFM MONITOR:

- R ARt Undeground Tank and
Foof Tank

= s imarcom Lin

7| )
o wpnfimnmnas 2 gl 24 1

feception Counter

® sin, Fpumssfils

g ranuanens

esfudoimenlran

® Pasiise Monkor tedrtn

@Rt rteccam Lt

® Fefif Geaphic Annur LA

o fusesmcustsimasig

410 DOCH ALARM MONITORING

= Al #1793521 Urderpround Tank and

Koo Tar

CENERATOR ROOM

® idieads

o Liivarumaqrinnaiediednsiuie

a ds
edmarrosmadi

o Bpmrioriusmnsdin

e imansriudean
o senveladedolimlufiersfnnndaine fuariin
Fradns

o Fpdndenmila formaserariuersesdeatcs

® Emarmancy Light

TRANSFOF

ROOM MDB

© fudesnrariie ik tiverd

ey

o fmamnraemaith

o Lo )

e nrumneG riie

o o d o o
o Frsandnaavile Wormaseae i frosnasinaing

POCL CONTROL

ROOM

® chilansniiiealing

© fdinabodls Az SALT

A M slaandumns
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riseiiomsinden nndnion

EX
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BIM Real Estate Industry - Knowledge Sharing Days

Activity Attendees Date Output

Real Estate Day Adv. R&D, Autodesk A A e Team Collaboration

Adv. R&D, PM,

Construction Day Teka, A-Build, Autodesk,

15 July 2016 Team Collaboration

S, HBU, Adv. R&D, PM, PD, 4August2016 D9 Detect Checkist
J y Designers, Teka, Abuild, Autodesk, L e :‘14

DEFECT awamilaonssy, Tnse aia

- wwnalszy widn /dn ) hianeums 1au nfdeulmineunds /uipanisa PUMP MDB GEN
y
qunaal Saqiilahins s iaglszasdmsldau wugudas uazglnsahlseg
- g hidawu Tanad himanzan lddoad lusaznlfeud
0 0l LIREY ny ¥ - o' - - n‘;’ - L IS
- lsggarunanegneusnhifuihhems sudaginsaiiladmiinnu Aadadrdu srdivie hilliauve
o o - s () a o ' a Sy oy A v
- dwidaiehl waz OUT LET fimuy TYPCAL TW ugnnmadadumianndada bi'ld i wWoall MILLOR We
funua i SHER WALL
- W) oo -3 o
- gsuisaihunuil DETALL lidanu / lawamudnen /fuauen
- dwniasesan PRECAST Tagluvpaiin

- ageaszaniusgIndiu i dudalndnsed diradlnddun

n o - - & o e [ o
- ww'liesafuTlsdg / Bawn lnwiuvdn
o ¥ : ¥
- upndaszneemaludes MDB | i
° N A& A g . @ v @ - @
- dwmdana nieaavi 1l Combile MUY AR Aoai)funlAsunounda
- veuefilsamuszezdnnthimeu

v v

¥ a9 o ¢ o A a A a
- ausgvvHumidounion 1A 7 dmnanaunounda ( lwuumi’]mn‘mmwu‘wuﬂu )

- augans vndgran dumiiaie hinssfud e auaoiaenssy, auszuy
a A A v oa s
- U A i ue PLATE fla SHERWALL , unuin3oadvli ssuuszaneoniaioadni
malfumends s

p
- 499 SERVICE %1 TRANFER hiflusiusn

- WIEVY AY 91 LAND SCAPE feonauuuin biaeandoaiu /@uwiInsams vdednves T Twas Tuy
' ' o o @
- apasznennead AR 1 binsamudeams ldau unanemsdisausguy doan)dsuninanouma:

’
- WD Precast gy hisouAN Nurniumisnuiony dnFuh

BIM Day 01 at Bangna BIM Day 02 & 03 at Ideo 115, BJMK Lab Rooms Checklist = 36 issues
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Design Defect Issues Example

« Different wall materials * AC pipe through door frame Wall strength between conduit
& sound problems

m AUTODESK UNIVERSITY 2016 A AUTODESK.




BIM Value Creation & KPl Measurements

Value Creation = Time Savings ‘ -

Finding & resolving problems sooner in Pre-Construction stage, NOT in Construction stage.

2018

2016 2017

| |
r > >
1 I 1 I
I I I I
: | Construction Start : Construction Finish :
: DD 0 OCT. |1l oy 70% |1 100% :
[ BIM: Clash ] ! PD100 J ! '
. |
Design Defect O O O :
g 1 Start ; , 4. :
1 | | |
1 DD100 | [ I
) Transfer
! Zero Defect ' Save Time or RFI ' : I
1 I Save Time = 1 Month I
. (Shop RFI) | : ( ) !
1 | | |
] 1 1

AUTODESK UNIVERSITY 2016 A AUTODESK.



Process changes

Kick-off

Pre-Construction Period

Developer
Designers
Construction Manager

AUTODESK UNIVERSITY 2016

-

Main Contractor

€

< Construction Period >
i Construction )

Main Contractor

1. 3D Virtual Site Inspection
2. Clash Detection
3. Constructability Review

/\ AUTODESK.



Pilot Project Transformation Change Management

LOD200 LOD250 LOD300
Conceptual ; } Design ; } Detailed Design ;
« Engage designers to deliver « Start collaboration in BIM  Full BIM collaborations
BIM outputs * Design co-ordination - Contractor
« Enhance team collaborations workshops training/preparation
« BIM Training « Contractor

training/preparation
M AUTODESK UNIVERSITY 2016 ",\ AUTODESK.



Clash Detection Workflow

Clash Detection Workflow

Model Submission Model Clash Resolution Design Review Post- Meeling

Altend
Review

=y PD Manager
Track Designer assign

Model Submission responsibilities to
resolve issues

=0
- B— ii—a

Recenve Models i
Create Clash Repont Altend Design
meetng

Run Clash
Tests Review
Note:
BIM Manager to
' Coordinator defect log

Update Prepare Model views before submission to

Check model quslity Coordnabon and cokor codes PD team
and combine models VIews

BIM Coordinator

Corp. Construction

AUTODESK UNIVERSITY 2016 /\ AUTODESK.



Pilot Project Clash Detections

PILOT PROJECT : Full High-Rise Condo
Clash Detections

P\ AUTODESK UNIVERSITY 2016 /\ AUTODESK.



Pilot Project 3D Co-Ordination Review

1.

TYPICAL
UNITS

IN ceiling
IN walls
&ST
framing

CLASH :
Collision between structural framing and internal ceilings and

walls.

Job Action Description:
ANANDA : -

INT: =

ST: check and redesign frame
AR: =

Room 32-10 on every level

"2 AUTODESK UNIVERSITY 2016
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Pilot Project 3D Co-Ordination Review

3. TYPICAL IN ceiling | CLASH:
UNITS IN walls Collision between structural wall and internal ceilings and walls.
&ST Effect on room area.
framing
Job Action Description:
ANANDA : -
INT: -
ST: check and redesign wall
AR: =
Room 24-19 on every level
4. ={¥8 | 36 FL. INWALL, |CLASH:
ST AND AR wall clash to ST beam(RIGHT) and IN ceiling Clash to AR
AR STAIRS | stair(LEFT)

M AUTODESK UNIVERSITY 2016
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Pilot Project 3D Co-Ordination Review

b
WILRT C0n o B0 Porl0R0 200

R =% a-

> A
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Pilot Project 3D Visual Review

= I e r I rrrIr
© 00 007 0004 007 0000
e Y I
SI- ,
— | SAQ?Z
PF10 Q |

O BATH ROO' i ™ . \\\\;: ' and Interior
3 SA01 : e

¢
A

Revit Navisworks

Plan 3D Visual Review

@ AUTODESK UNIVERSITY 2016 A AUTODESK.



Pilot Project 3D Visual Review
=

AUTODESK UNIVERSITY 2016 A AUTODESK.



ldeo MOBI - Pilot Project Clash Report LOD 250

DD75

Typical Units Type Designico!

1st

499 51 0 0

16 14 0 0

1 1 0 0

2 118 109 118
34 47 32 32
2 106 131 240
12 58 24 24
157 134 a1 a1
8 162 169 18
0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

____TOTAL CLASHES

TOTAL CLASHES

= 15t DD75 Design Coordination

= 2nd DD75 Design Coordination
15t DD75 Submission

= 2nd DD75 Submission* EEC

!}/’ AUTODESK UNIVERSITY 2016

ST Wall vs MEP pipe

ST Slab vs ST Framing

/\ AUTODESK.



ldeo MOBI Asoke - Pilot Project Clash Report

All CLASHS (All Building)

Clash tvpef Date 13/10/2016| 10/10/2016| 7/10/2016 5/10/16 3/10/16 30/9/16 29/9/16 28/9/16 27/9/16 24/9/16 16/9/2016 | 14/9/2016 | 13/9/2016 | 9/9/2016 8/9/2016
Mew Clashes 1218 1108 1268 199 742 340 1971 935 476 2316 1533 1239 1905 212 1471
Active Clashes 4023 3680 4945 5199 6733 6419 5177 L4416 8303 8314 4810 5146 4340 5027 5056
Total Clashes 2241 4788 6213 2308 T475 6759 7148 6351 8779 10630 6343 6385 6245 3239 65327
Total Resolved Clashes 24162 23400 20825 20373 18102 18092 17364 16248 11930 10217 5167 3600 3580 2762 1269
Resolved Clashes/Day 762 2575 452 2271 10 728 1116 4318 1713 5050 1567 20 818 1493
30000
25000 y > 24162
23400
20000 18092 —_— 20373 20825 == New Clashes
218102 _
)/é"f?&“ﬁ.d- sfiles A rtive Clashes
16248
15000 == Total Clashes
10630 10217 11930 === Tootal Resolved Clashes
10000 T R 7475
EE 7148 6759
5398 6213
| . 8303 A — — 4788 .
S000 oA, frretom —— ‘[F "--.". ol — - HFF a7 B ié;é
e TE i 5416 5199 4945 —
W“”  pane + 1218
G T == T T T T T T T T T T T T T T T T T T T 1
] 5] o ] iz ] ] ) o ] o o ] ] (5] o o] o 5] 5] (a] o ] i ] ] ] o o o (s] @ o
O R M M M U R e e R L A M R R R I R R M MR R
.{:,"\ ,,kq‘\ d‘?’\ ,.E:,\ nb.q‘u ,,\q"-. m.,xq\ -:,'.'?’H &q‘-. *‘\"’?’x ﬁ'\. ,E,‘-. @D}‘ L‘?}'\ ﬁ‘\ "3'\ ,;.}\D’\'" Q\q‘-. G‘?’\ ﬁ\,\q\ .E,"x ﬁ.\ G‘?}K @,\ ,S'L‘» O _@\ @ S S o ,@"x ,&‘,\ @\ O
I N i e L M - N A M MRS RN VR
[g, AUTODESK UNIVERSITY 2016 A AUTODESK.



Key Take Aways

DIGITAL
BUILDING INFORMATION MODELING

R GOAL R
¥ To make decisions in a timely manner <

Question: How to integrate BIM into “Digital Platforms™

3Ps of People

1. People’s Trust = Gain their Trust

2. People’s Knowledge = KMS = Top « » Down
3. People’s Collaboration = Cloud based for Real time

|

SINGLE POINT OF TRUTH

M AUTODESK UNIVERSITY 2016 ‘{\ AUTODESK.




ldeo Mobi Asoke — The Revolutionary Smart Condo
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ldeo Mobi Asoke
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ldeo MOBI Asoke

SMART LOCATION

= Links to two of Bangkok's
central business districts (CBD)

= Near Mass Transit System

= Connectivity to four of
Bangkok’s main roads

= The Heart of Convenience
= (Close to Nature

[3/’ AUTODESK UNIVERSITY 2016

™ CLOUD FITNESS
~ T PANORAMIC SKYPOOL
' 4
SPACIOUS UNIT—

"\ LIBRARY & CO-WORKING SPACE
SKY LOUNGE

SMART GREEN DESIGN—
« SOLAR SHADING
« SEMI-OUTDOOR SPACE

| Om
ia po
-L

L
ARG

|
RAN
Ak
it

8
LOLEREREPEEEEELEEET Y LA
OO LR

LN

CITYSCAPE CURVED WINDOW —

BREAK-IN ALERTS —

DYNAMIC GARDENS

SURVEILLANCE COVERAGE —

RETREAT GARDENS

URBAN TRAIL RUNNING

Alerts System

Surveillance Coverage

Smart Hub

SMART DESIGN

Spacious Unit Plan Design

) Facility
Eco-Urban Life

/\ AUTODESK.
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ldeo Mobi Asoke

T
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ldeo Mobi Asoke
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ldeo Mobi Asoke
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ldeo Mobi Asoke
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ldeo Mobi Asoke
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ldeo Mobi Asoke
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ldeo Mobi Asoke
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Where Is Ananda going?

The Exploration of Real Estate’s Digital Future

"2 AUTODESK UNIVERSITY 2016 /\ AUTODESK.



BIM Roadmap

Pilot Project - Partial BIM Business Analysis for Pilot Project - Full BIM BIM BIM
Typical Floors Value Creation by BIM High-rise Condo Deployment Deployment

2014

2016 2017 2018

ALL  ALL

PROJECTS PROJECTS

il

%‘

B¢

M, sc & Define = -
Ananda’s Business Needs
 Create Ananda BIM Processes

IdBEO =N =N
A INOIBs; A@N/DA A@N/DA

AUTODESK DEVELOPMENT DEVELOPMENT
Ashton Asoke * Analyse & define Ananda’s Ideo MOBI Asoke  All Projects in BIM  Full BIM Implementation
* Pilot Project to validate business needs. * Pilot Project with Full BIM « Combination of full BIM in all projects

BIM’s Value Creation.  Established BIM Roadmap for Design & Construction. and partial BIM
» Typical Floors only. » Created BIM Processes

Condo Business
 BIM Deployment to 5
Projects in Q4
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Digital Urban Living Solutions
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Digital Urban Living Solutions
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24

Born out of research at Stanford, we are a collaborative effort between experienced
construction managers, software engineers, and computational methods specialists.

L d L L d L
Redefining construction with ou
. e o ‘ : G : : ! Our software automatically produces detailed schedules and resource allocations, which
m a C h I n e VI s I o n / ik ‘ v 0 : ] accurately estimate the cost and time frame for a project. Users understand the

construction process through an interactive visualization, and can quickly tweak or
modify a schedule to reflect the shifting realities of the construction cydle.

v Automated Scheduling Vv Cost+Time Estimation
v Resource Allocation v Parametric Optimzation
v BIM Integration v Progress Tracking

v 4D Visualization v Rapid Iteration

Fly & Capture Images Map & 3D Models Explore, Analyze & Share
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Digital Urban Living Solutions
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SMART HOME
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" COMFORT

ENERGY

SUSTAINABLE ICIENCY

SAFETY & SECURITY
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Contact:

Sarat Don Nisaratana

Head of Advanced R&D

Ananda Development Public Company Limited
sarat@ananda.co.th

Tel: +66-2056-2222 Mobile: +6689-818-0077
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DEVELOPMENT

Thank you

Contact:

Andrew Hill

BIM Practice Leader APAC
Autodesk
andrew.hill@autodesk.com

Mobile: +61-404-831-863
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Ananda Disclaimer

The information (“Confidential Information”) contained in this presentation is strictly confidential and is provided by Ananda Development Public Company Limited (the “Company”) to
you solely for your reference. Neither this presentation nor any part thereof may be (i) used or relied upon by any other party or for any other purpose; (ii) copied, photocopied,
duplicated or otherwise reproduced in any form or by any means; or (iii) redistributed, passed on or otherwise disseminated, to any other person either in your organization or
elsewhere, without the prior written consent of the Company. By attending this presentation, participants agree not to remove this document, or any materials provided in connection
herewith, from the conference room where such documents are provided without express consent from the Company. Although care has been taken to ensure that the Confidential
Information in this presentation is accurate, and that the opinions expressed are fair and reasonable, the Confidential Information is subject to change without notice, its accuracy is not
guaranteed, has not been independently verified and it may not contain all material information concerning the Company. None of the Company, or any of their respective members,
directors, officers, employees or affiliates nor any other person accepts any liability (in negligence, or otherwise) whatsoever for any loss howsoever arising from any use of this
presentation or its contents or otherwise arising in connection therewith.

This presentation is for information purposes only and does not constitute or form part of any offer or invitation for sale or subscription of or solicitation or invitation of any offer to or
recommendation to buy or subscribe for any securities, nor shall it or any part of it form the basis of or be relied on in connection with any contract, commitment or investment decision
in relation thereto in Thailand, United States or any other jurisdiction. Any such purchase should be made solely on the basis of the information contained in the announcements to the
Stock Exchange of Thailand relating to such securities. No reliance may be placed for any purposes whatsoever on the information set forth in this presentation or on its completeness.

This presentation contains projections and forward-looking statements that reflect the Company's current views with respect to future events and financial performance. These views are
based on a number of estimates and current assumptions which are subject to business, economic and competitive uncertainties and contingencies as well as various risks and these
may change over time and in many cases are outside the control of the Company. You are cautioned not to place undue reliance on these forward looking statements. No assurance
can be given that future events will occur, that projections will be achieved, or that the Company's assumptions are correct. Such forward-looking statements are not guarantees of
future performance and accordingly, the actual results, financial condition, performance or achievements of the Company may differ materially from those forecasted and projected or in
the forward-looking statements.
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Autodesk is a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and
specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear in this document. © 2016 Autodesk, Inc. All rights reserved.
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