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Life cycle Management

One thing applies to all of them: The importance to look at their whole lifecycle
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Concept Development Construction Operation Re-U_s.e
Demolition

Main Contractor / Consultants

Facility Manager /CAFM

B Responsible

Support Function
B Consulting




The Whole Life- Cycle Approach

Transparent
Costs

\{

Insuran
axatlo
fa‘ru'rory

Hidden
Costs

Inspectlon
Repairs

‘ Electrici \ P
/ _ Maintenance v ﬂ’ QH —
@Placement 4DISP sw
R, ~ _ LE OPerational EXpenditure

Diagram from
DR. ASSEM AL-HAJJ,

TCO (Total Cost of Ownership) = CAPEX+OPEX Heriot-Watt University Dubai




The Facilities Profession...

...heeds solutions that address
. Communication

. Coordination

. Collaboration




Building Process

Data Creation Facilities Management

MET | =M STRUCTURAL

OWNERS
ENGINEERS G INEE R BUILDERS

Design Build Operate and
Manage

ARCHITECTS




Building Life Cycle

Conceptual Plans Architectural Fabrication Marketing Tools
Plans Project Management Facility Management
Mech./Elec./Plumb. Procurement Planning
Structural Scheduling Maintenance
Site Planning Estimating Space Management

Asset information Bid Management Asset Management



Begin with the End in Mind

Current State of Affairs:

- Non-integrated FM Software and Hardware
Solutions

- Multiple Stakeholders (Capital Projects, FM
Services, Real Estate, Energy, HR,
Procurement, etc.)

== o What’s Needed:
=" IEM. maximo =

. _ - Decisions should be made on complete
Computerized Maintenance Mgmt System : : :
(CMMS) information from all these systems working
together

- Interests of all stakeholders should be
considered and matched

Enterprise Resource Planning
(ERP)

Computer Aided Facility Management
(CAFM)



You Need Complete Information

Computerized Maintenance
Management System (CMMYS)

e e

Computer Aided Facility
Management (CAFM)

Lifecycle BIM
ties it all together

A e -

Lifecycle Building Support Provider

ing Wells
(Well ID |Date Sampled |Concentration
C-8. 5 4 300

Geographical Information System (GIS)

Enterprise Resource Planning (ERP)



INTEGRATED PROJECT DELIVERY (IPD) AND BIM

IPD as "a project delivery method that integrates
people, systems, business structures and practices into a
process that collaboratively harnesses the talents and
insights of all participants to reduce waste and optimize
efficiency through all phases of design, fabrication and
construction”

* BIM is an process that allows owner,
architects, engineers and builders to
explore a project digitally before it is built.

BUILDER

INFORMATION
FABRICATORS 4 o

| MODEL, * Coordinated, consistent information is

used throughout the process to:

v Design innovative projects

v Accurately visualize physical
CIVIL appearance
MEP SYSTEMS ENGINEERS v Simulate real-world performance
ENGINEERS STRUCTURAL v Integrate with regulatory, safety, health

ENGINEERS and technical compliances for buildings.



Top Business Benefits for Owners

As the entities ultimately responsible for project Top Internal Business Benefits of Using BIM
outcomes, owners have their own unique perspective for Infrastructure Projects for Owners

on what constitutes an internal benefit of BIM on Source: McGore-Hil Coratruzaen, 2013

infrastructure projects. Dverall Batter Projact Dutcomes

m Tied for first place at 44%, overall better project _ aa%

outcomes and reduced rework are significant benefits Reduca Rework

of BM. I .

This is understandable because both are highly visible

. ) L. . Fewer Claims / Lingation
on projects in an owner organization and reflect directly
on the individuals responsible. This is especially the _ 38%
case with reduced rework because unbudgeted changes Reduca Errors in Documents
on projects that result in rework are, in many cases, _ 33%
avoidable and indicate gaps in the project delivery Reduca Workflow Cycle Time

process. A process enhancement, such as BIM, that can _ 33,

positively impact this perennial problem will be highly Reduca Project Duration

valued. Mot surprisingly, a large percentage of owners _
of vertical projects in MHC's 2009 Business Value of BIM 33%
SmartMarket Report also find these benefits important. Reduce Constructon Cost

» Fewaer claims/litigation is owners’ next most important _ 22%
internal benefit.

Claims and litigation may rank highly with owners

because of their visibility and the potential financial nsk

they involve.



Why Integrated Project Delivery & BIM is important ?

Effort / Effect

Greater IMPACT to the Project COST
when collaborative design process are not brought in earlier to key stake-holders !

A

|

PD: Pre-design

| SD: Schematic design

| DD: Design development

| CD: Construction documentation
| PR: Procurement

| CA: Construction Administration
| OP: Operation
|

|

|

|

|

|

|

|

(1) Ability to impact cost and
functional capabilities

@ Cost of design changes

@— Traditional design process
@— Preferred design process

>

PD SD DD CD PR CA OP
Time
Graphic courtesy of Patrick MacLeamy AIA / HOK



THE PROCESS OF RAILWAY PLANNING AND CONSTRUCTION

Visualization

BENEFITS

Time Planning

METHODOLOGY

TECHNOLOGY DMS

* Collaborative
* Access Control
* Audit Trail
* Standardization of
documents
e Structured Workflow

BENEFITS

Cost
Estimation

" Railway Work and Railway Design Construction Facility
| | I
PROCESS dea Study nitial Study - 1 nvestigation Phase Management

INTEGRATED PROJECT DELIVERY (IPD) & BIM

Facility
Management

Shorter

Blliciency Project Time

Simulation

Higher
Quality

Machine
Guidance

Production
Planning

BIM PPM | CAFM |
* BIM Conversion Real-ti o * Life-Cycle
Services eal-time monitoring Management

* Optimise Resources
* Lean and Green
construction

* Asset Management
* Space Management

* Coordinated and
consistent Digital

Database litv Control * Contract Management
* Visualisation Quality Contro * Energy Management
- * Paper-Less .
* Precision * Maintenance

Management

* Productivity
e Constructability

Re-use of

Collision
Information

Control

Quantity Communication

Take Off

Collaboration
Platform



BIM APPLICATION FOR CIVIL & INFRA PROJECTS

SUIEDING DESIGN CONSTRUCTION OPERATION & MAINTENANCE
CYCLE
BIM
ORIGINATOR OWNER / CONSULTANT / CONTRACTOR OWNER BIM TEAM
BIM / \ / - CONSTRUCTION \ / FACILITIES MANAGEMENA
APPLICATION *DESIGN VALIDATION
DOCUMENTATION AND « ASSET TRACKING
*DESIGN COORDINATION COLLABORATION * BIM DATABASE / OBJECT
« CONSTRUCTION LIBRARY
*CLASH ANALYSIS SEQUENCING « VISUALIZATION

 CLASH ANALYSIS
* VISUALIZATION
* PLANNING OF TEMPORARY

" VAN VAN /

*VISUALIZATION
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FEASIBILITY STUDY AND ANALYSIS
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INTEGRATION OF BIM AND SURVEY DTM

Sep 2011

-

Jun 201 3 = ’tf

uum; !

i;}:

ST

Kwun Tong Line Extension (KTE), Hong Kong



INTEGRATION OF BIM AND SURVEY DTM
Kwun Tong Line Extension (KTE), Hong Kong

KTE Station Section Survey DTM dated 22 Feb 2013



Design Study of the Access Roads
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Design Study of the Access Roads

—

. "
4 ‘]
| &
Ul
1,

Iy
i |

Option 2 - Bridge

Option 1 - Embankment

.
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Access Road Option 1.wmv
2 - Access Road Option 1.wmv
2 - Access Road Option 1.wmv
2 - Access Road Option 1.wmv
2 - Access Road Option 1.wmv
Access Road Option 2.wmv
3 - Access Road Option 2.wmv
3 - Access Road Option 2.wmv
3 - Access Road Option 2.wmv
3 - Access Road Option 2.wmv

DESIGN TO CONSTRUCTION




Assign. Modify Object Attributes

2| =

%] x|

— 3D BIM Model

Slab Foundation
=l v Quality

Information of every elements

[v ™ Material

c40

El v Attributes

" (material, object name & number,
dimension, volume, etc)

e Hatching in plan

v ™2 Code text

v ™2 Text1

3p2

™= IfcID

1RdxvwXTz4MPBZRhYMKE

= Length

« RN L

"% Thickness
B.BE

~ Height

h e Area

24.033000 m=

b.88
+~ Met volume

72.099000 m®

e Component ID

241

Tmd

~ Alright_Comp_ID

™= Component#

3 Trade

Slab Foundation

Teod
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>
[+ ™ Object name
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CONSTRUCTION OF DEPOT

RAIL
ADMINISTRATION



STABLING YARD

CONSTRUCTION OF DEPOT
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CONSTRUCTION OF DEPOT

PERMANENT WAY WORKSHOP
& LOCOMOTIVE STABLING
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LEGEND

RAL (R)
BUS (B)

DESCRIPTION ABB.

STABLING AREA STORE ROOM

SSR

BUS SECURITY GATE HOUSE 1

R HYDRANT TANK & PUMP ROOM STP
R D4 LOCOMOTIVE WORKSHOF LWS
| & [ o Jewemmwwonee [ s |
R LOCOMOTIVE & WAGON STABLNG CANOPY WwsC
R 06 MANUAL TRAINWASH MW
R 07 AUTOMATIC TRANWASH ATW
R 08 TUNNEL VENTILATION FAN TVF
g 09 TEST TRACK CONTROL T1C
R 1© SPPG BEKV SUBSTATION SPS
R Ll LOAD CENTER ! LC1
R 12 ANCILLARY BUILDING 1 AB1
R 13 ANCILLARY BUILDING 2 AB2
R 14 WASTE WATER TREATMENT PLANT-1 WT1
R B WASTE WATER TREATMENT PLANT-2 w12
R © THERMIT STORE, SPRINKLER TANKS & PUMP ROOM THS
R 17 RAIL SECURITY CATE HOUSE RSG
R B RAIL UNDERGROUND DESEL TANK & CONTROL ROOM DTR

3 LOAD CENTER 2

LC2

Bs1

z 22

B 23 | BUS UNDERGROUND DIESEL TANK BDT
- 24 NOT USED -

e 25 | BUS DEPOT WATER TANK ROOMS BAT
R 26 | RAL DEPOT REFUSE STORE RST
R 27 | BUK & SCRAP STORE BSS
B 28 | SPPG 22KV SLB-STATION 558
R 29 CONDEASER UNT ROOM A\ Al cw
B 30 | BUS SECURITY GATE HOUSE 2 BS2

CONSTRUCTION OF DEPOT

|

6 RO05. Permanent way workshop

A

%B.D& Stabling area

on 8320. Bus Parking deck

/lMZI{I/r

&
N

.27/

\

4

02. Rail Adminstaration @




TRAFFIC / SAFETY SIMULATION
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4D Analysis of Excavation Sequence




PHIC COMIMAGAZINE | MARCH 2008

NATIONAL
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Visualize and Simulate Environmental Performance

. Building performance and site analysis
software

. Simulate and analyze environmental
factors

. Solar, shading, day lighting, thermal
. Analyze design concepts such as basic
form and building orientation, internal

layout, and external materials

. Powerful visual feedback enables you to
Interact with your data




Solar Radiation
Visualize solar radiation on

windows and surfaces, showing

differential incident solar
radiation calculated over any
period

Shadows and Reflections
Interactively view shadows,
sun penetration, and
reflections

Thermal
Calculate heating and sensible
cooling loads for models with
any number of zones or type
of geometry

Visualize and Simulate Design Performance

Shading Design
Design shading devices to
optimally shade a window

and calculate solar radiation
for the window over time
period

Daylighting
Natural and artificial light
level calculations together

with daylight factor and
vertical sky component
analysis

Right to Light
Analyze site projection angles
and assess obstructions,
calculate vertical sky
components, visualize the no-

sky line



CONSTRUCTABILTY AND CLASH DETECTION
Using BIM
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CLASH DETECTION




CONSTRUCTABILITY ISSUE

r”é PLATFORM LEVEL
\ FFL 127.080
SEL 126.980

(

3

L

0

LANDING LEVEL
FFL 124253
SFL 124.203

LANDING LEVEL
FFL 121.425
sFL 121.373

SECTION B-B

SCALE - 11100

LARDING LENT
FFL 118.59

SFL M8.5
v

LAMDING LEVEL
FFL 1M8.5588
SFL 118.548

LANDING LEVEL

FFL 14770

jEFL 113.720
T

LANDING LEVEL

FFL 112.943

SFL MZ.893
5E

SLCTION A-A

SCALE - 1100

CONCOURSE LEVEL
FFL 110.115
SFL N0.MS
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COST ESTIMATION FROM BIM
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Extraction of Quantity for COST ESTIMATE
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Extraction of Quantity for COST ESTIMATE

GBQ2013- Tenderer Vehicle-[Cheras-Flot A2-Block B.GEL?

Table Report
o .= Price Detail . 3,
= .5] FhiCe Lietals Show/Hide Columns _]I} &
- f} Price Painter _
ind/Collapse _, i Set Rate Adjustment Ratio | Find  Export
- = Apply Price to Bxcel
Operate
Description Unit Type Qty MNet rate Net amt Mk up ratio | Mk up rat Amount emarks
1 F FRAME [ Heading - 1931234'2
2 Note: Note
3 1. All vertical element starts from Level 5 Note
B 2. All horizental element starts from Level 6 Note
5 = :]ihrated reinforced concrete Grade 35 as described Heading 511 .966.86 3
[F:U Suspended floor beam (including RC parapet) m3 | Bill Item 1,163 430.93 501,229.74 1 430.93 501,229.74
Fi Roof beam (Water tank level) m3 Bill Item 59 156.39 9,227.01 1 1§6.39 §,227.01
8 Upper roof beam (Lift motor room level and abowve) m3 | Bill Item 3 157.35 472.05 1 1F7.35 472.05
stiffener (Lift motor room) (Provisional) m3 Bill Item 6.57 153 1,038.06 1 153 1,033.06 B
Hot rolled steel reinforcement mild steel minimum .
10 = Head 336,685.58
- yield 250N/ mm?2 in Heading _
11 — Stiffener (Provisional) Heading 14,520.9
12 gmm Ciameter as links kg Bill Item g2.08 125.36 10,285.55 1 25.36 10,289.55
13 10mm Diameter ditto kg Bill Item 28.73 147.28 4,231.35 1 47.28 4,231.35
14 — Suspended floor beam Heading 70,053.23
[F:U &mm Diameter as stirrups kg Bill Item 156.43 430.98 67,418.2 1 30.98 67,418.2
16 10mm Ciameter as stirrups kg Bill Item 16.65 158.26 2,635.03 1 53.26 2,635.03
17 —| Roof beam Heading 67,517.29
[F:U &mm Chameter as stirrups leg Bill Item 19.74 430.98 8,507.55 1 1%0.98 8,507.55
19 10mm Ciameter as stirrups kg Bill Item 1,065.35 55.39 59,009.74 1 .39 59,009.74
20 — Upper roof beam Heading 184,594.16
[F:U &mm Diameter as stirrups kg Bill Item 426.05 430.98 183,619.03 1 43895 183,619.03
22 10mm Ciameter as stirrups kg Bill Item 20.21 43.25 975.13 1 48.%5 975.13
2 Hot rolled steel deformed reinforcement high yield - 1,194,311.8
23 - Headin SRR
- 60, minimum vield 460N /mm2 in Heacina [
24 —| stiffener (Provisional) Heading 98,775.34
- Ortho| 4} Object Snap) » o Intes >\ No Off[«] [x= 0 | mm v= 0 mm 7 :
[F:U 10mm Dhameter leg Bill Item 59 430.98 25,427.82 1 430.98 25,427.32
“Insert = Delete 47 RebarInfo. Drawing Library -4 Others= Cl » ;
- | Sr=nse E;_E : EF_F” o TIEng TR, o TR T _ 26 2Smm Diameter ka | Bill Item 1,552 47.26  |73.347.52 1 47.26 73.347.52
Eebar Hao. Type iameter Fign Irawing Caleulation Formula v l_Al ?1 Total Esti"‘ated Sl.lnl: 2,193;28'4-21 i
e
o 416 40+3477+226-40+12*0+509  obl 4 | m b
1 |1 T B 0 3477 135405 +416 en N_




CONSTRUCTION METHODOLOGY
&
APPROACH




4D Simulation Sequence of bored piling and Pile Cap construction




4D Simulation Sequence of construction for the rail viaduct structures



i (L

Traffic Diversion Proposal -
Road diversion/ Foundation & Substructures Construction




ROAD DIVERSION SIMULATION

R T [ oot mos vt LIE. LY.
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---------------- -'1-"-'---——-.... ____-JLt“_--II-_ _____:__— -———- - = = _--N—- - - -

&% P1-P7. 06-Q12 EW33STATION
FONDATIONS & :
N o TeTC cOVRLLER WL B TRG, AR ca

1. TRAFFIC DIVERSION STAGE 1-1 @ TUAS WEST DRIVE R6-R9 (MAY12)
2. CONSTRUCTION OF FOUNDATION & PIERS @ R6-R9, Q5 (MAY12-JUN12)
3. TRAFFIC DIVERSION STAGE 1-2 @ TUAS WEST DRIVE (AFTER COMPLETION OF PIERS R6-R9,Q5) (JUL12)

4. CONSTRUCTION OF FOUNDATION & PIERS @ P1-P7, Q6-Q12, EW33 STATION (JUL12-MAY13)
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4D Construction Simulation + Traffic Detour Analysis

Qucye Prejest
140082014

Briling Read (oonainueh 6%) Site Utilization

Planning

ldentifying Time-
Based Clashes

Construction
System Design
(Virtual
Mockups)

Materials
Planning and
Management

7 15-Mar-14 7 19-Jun-14 22-Sep-14 7




I l Re I
gulatory Code
BIM Audit | Complaince Checking |

Revision

Consultant /

Approval

Contractor

el \, hitp/accs corenet.com.sg boa-aecs

- .

P = €|\, Automated Regulatory Che... X

f &
JRENET2 ePlanCheck E————
Dashboard Personal - ePlan{heck~ Software Downboad
Doous
ment Libwary 3 '
3 |y |_Documents \, fornax -
p.<| |
§ § i 1 of1 o 1'.} % Actions ~ - ) I
AL Tithe . 3 '
- —amr BIM Compliance Check Report - | :
A » Mt D1 1 12 Jan 201 P ) |
o e - 4 storey Office Building - | |
: BN 1 s § rc base samole oroiect comdor? 1 07 Jan 201 E-) I |
~ Q Ml s 4 o sornder 1 07 Jan 201 Level 1 Spoce Types = |
“ .! e /G Y 4 Storey Ofice Buldng ‘4 10 Dec R I l
» = . =) L] o [—— ) AR_CONDITION, SHAFT o AIR_HANDUNG_ROOM 1 AIR_WELL 2 a |
ﬁg ,_ Sl 7 4 S SioreyHowel 1 Nov 201 ARLOCK 3 ALCOVE 1 AuEY 5 - —'J,,;; I |
:g?’: B ' . e e BALCONY : BATHROOM :u m : :1 & '
: N 0l e CheckResl Edt ’ BIN_CENTER 2 BOWER_ROOM : B CARPARK : P !J I l
g e Delete... e 5 OVILDEFENCE SHELTER  : 16 COw_RoOM : m = = I :
& , COMMON_TOLET " CONCERT_HaALL ) CONCOURSE 2 -
e R B Oionk Tyl — COOUNG_TOWER 2 CORONARY CAREUNIT  : 22 CORRIDOR 3 = |
——————wrt COURTYARD 2 DRNEWAY = EATINGAREA 2% - I I
1 ESCAPE BED UFT SHAFT  : 27 XT_PASSAGENAY = EXT_STARCASE » - |
EXTERNAL BALCONY 30 EXTERMNAL CORRIDOR n m;.’ﬂ_ﬂﬂ'_m 32 Z l l
EXTERNAL DIT_RAMP £ EXTERNAL EXIT STARCASE : 34 EXTERNAL PASSAGEWAY : 35 heck |
FEMALE_TORET 3% FIRE_FIGHTING_LOBEY 7 FIRE_LIFT 33 v '
FRE LFT_LOBEY » FIVE_FOOT_Way 0 FOVER o
GARAGE @ GEMERATORROOM ~ : 43 GENTS _— N @
7
Submit BIM Models Approved

BIM Models



BIM ROLE FOR OWNER




Owner BIM Team

S

BIM Audit BIM Manager

BIM Report

&

BIM
Modeling Standard

&

EIM
Quality Assurance

.

BIM
Process &
Procedure

€

BEP
Execution Plan

©

EIM
Specification

€«

BIM
Objective and
Responsibility Matrix

BIM SPECIFICATION BASED ON OWNER REQUIREMENT

** BIM EXECUTION PLAN

The purpose of the BIM Execution Plan is to outline the plan and processes in which
BIM will be implemented throughout the project lifecycle to meet the BIM
requirements of the Project. Team collaboration and coordination shall be maximized
through the use of BIM.

** BIM OBJECTIVES, RESPONSIBILITIES AND DELIVERABLES

BIM Models, BIM services and other BIM related deliverables provided throughout
the contract phases shall at minimum meet the BIM objectives and requirements of
this BIM Requirements (Design) document.

¢ BIM SPECIFICATION AND LEVEL OF DETAILS

s* BIM MODELING REQUIREMENTS

Modeling Guidelines for BIM Elements

Clear Modeling Fundamentals, guidelines and quality control plans shall be
established and documented in BIM execution Plan to ensure modeling standard and
quality of model.

¢ BIM SOFTWARE AND FORMATS FOR EXCHANGE AND SUBMITTAL

+* BIM PROCESSES AND PROCEDURES
Processes and procedures required to achieve BIM Objectives and to meet the
requirements of BIM Requirements (Design) shall be establish and implemented.






SUCCESSFUL BIM
IMPLEMENTATION

PROCESS TECHNOLOGY RESOURCE







BIM PROCFESS

1. 0 Overall BIM Process

I

novaCOTYNETS

Planning for Design Schematic Design Planning for Tender Construction Handover
Phase Design Development Construction Phase Documents Documents to Owner
1.11 Update Model
& Prepare
Construction
Documents
1.1 identify 1.7 Revise BIM Plan 1.15 Update &
Requirements for » 1.2 Author Design > 1.4 Author Design » & Identify > 1.8 Prepare Tender 1.12 Perform 3D > ; Compile
Design Model & 3D Model Model Additional Regs for Documents Coordination As-Built Model
Coordination Construction Model
> 1.5 Perform 3D > 1.9 Prepare BIM 1.13 Perform 4D
Coordination Specs for Tender Modefing*
» 1.3 Prepare Cost > 1.6 Prepare Cost > 1.10 Prepare Cost 1.14 Perform Cost
Ptan to Owner Ptan to Owner Plan to Owner Estimates®
workflow to be draft
upon confirmation
Design Tender Documents
o BIM Plan for Design sradel . Development BIM Plan for Construction PR al
-@ Phase Model Construction Phase BIM Specs for Documents
2 hematic Desig Tenes
& \/‘\ Ds:ﬂm Cost oudop:\em \-/'\ ener
P Cost Pian Documents
Cost Plan
\/—\



BIM PROCESS

1.2 Author Design Model

Schematic Design

Create Schematic Design
Struc Model

Structural consultant

Develop Initial
. Architectural Model
Architecture Consultant

Create Schematic Design
MEP Model

> MEP consultant

Roles and Responsibilities

Model Met
Reqs?

BIM Model Checking

BIM Consultant / PM

Mapping BIM Best
Practise

YES

novadITYNETS —

""""""""""""""""""""""""""""""""""""""""""

Set Milestones and
Deliverable at each stage

' | ArchiModel | | StrucModel | | MEP Model
>

Information Exchanged

| Schematic Design Model




BIM PROCESS

ID | Task Mame | Duraion Start Finish 3, 2011 Qir 4, 2011 Qir 1, 2012 Qir 2, 2012 atr 3, 2012 Qir 4, 2012 Qir 1, 2013
Jul Oct | Mow | Dec | Jan | Feb | mar M Jun | Jul 5 oct | Mow | Dec | Jan | Feb | Mar

1 Owerall Project Major Milesfones 410 days Fril SEM1 Thu Z83H3 w—
2 | Architecture Conzultant 258 days Frl 5/@M1 Tue 3UTHZ I : :

3 Desalgn Architect 211 days Fri SEEM1 Fri 25512 — : :

4 S0% Schematlc Diagram 1 day Frl /8011 Fri 58411 & 5 : : : : : :
5| 100% Schematic Diagram 1 day Fri27rfz Frl 270112 & ™ :

[ 50% Deslgn Development 1day Fri 13r4M12 Frl 1344/12 ; - 1304 ;

7 100% Deslgn Development 1day Frl 25r5112 Frl 25/5/12 : dp 2515
a8 Local Architact 113 days Frl 242H2  Toe 31TN2 I

[ Provision Permission (PP} 1day Fri 24212 Frl 24/2/12 & 22 :
B Writien Permission (WP) 1day Frl 8612 Fri 8/6/12 : & BE

11 Development Contral (DC) 1day  Tue 3FHZ|  Tue 307TM2 & 37

1z Buliding Pian |BR) 1day Tue 2AFHZ|  Tue 31/7M2 & 37

14 structural Consultant 400 days Fri 18/M1  Thu 28213 1 [

15 Project Deliverables 211 days Frl 150/8M 1 Frl 86112 — ! ! !

16 50% Schemalic iagram 1 day Fri 19/8M11 Frl 1311 P 13 : : : : : :

17 100% Schematic Diagram 1day Fri 24r212 Frl 24/2/12 & 242

1B 50% Deslgn Developmend 1day Fri 2714H 2 Frl Z7id/12 ; ; .y 2T ; ; ;

14 100% Design Development 1day Frl 8612 Fri 84612 ; ; ; & B ; ;
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I] : : ; : : :
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3z Project Deliverables 211 days Frl 13/8M 1 Frl 86112 — : :
B 50% Schemaiic Diagram 1 day Fri 195811 Frl 1911 @ 138 : : : : :

34 100% Schematic Diagram 1day Fri 24212 Frl 24/2/12 & 242
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43 ; ;
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45 Cost Plan for 100% S0 1day Fri 23r3aM 2 Frl Z3423/12 & 233 :

46 Cost Plan Tor 50% DO 1day Frl 25512 Frl 25/5/12 : p 2515

47 Cost Plan for 100% DD 1 day Fr &7H2 Frl &2 : : : : .‘ &IT :

4B N N N N N N

4% | TP BIM Implamentation for Design Phass 236 daya’? Frl SM&M1 Fri 2113112 I —
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Darte: WWed Z/2112 Spilt o o Miestone &% Project Summary (PN External Muestone )
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IMPLEMENTATION



1 A\ \7
PLANNING DESIGN DEVELOPMENT CONSTRUCTION MANAGEMENT

The use of BIM in an
integrated environment
enables new ways of
working that result in
more predictable,
accurate and responsible
building outcomes.

Conceptualization Design Implementation Construction
Docs

Autodesk® Revit® Autodesk® Revit® Autodesk® Revit®  Autodesk® Autodesk® Autodesk® Robot
Architecture Structure MEP Navisworks Ecotect Analysis



fornax

R-.eady-to-Depon % E C i

e-Biz Components

Ease to deploy, Ready to adapt Document Workflow Message Reporting
Management Management Management

Serving Internal Staffs

and External Partners
Keeping every stakeholders on the same page e

Developer Consultants Contractors



ARCHITECTS
FABRICATORS

Autodesk® Autodesk®
Revit® Robot
Architecture Analysis

CIVIL
ENGINEERS

MEP SYSTEMS -

ENGINEERS B M
ENGINEERS






Space Management — Integrate with GIS from ESRI
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Space Management — Viewing CAD Plans, Cost Centers and
Space Allocation

RECORD YIE MODIFY TOOLS FIND HIGHLIGHT C
B[22 e e 5 [l 8] [ 21 [

* View the entire campus and
then zoom to a specific
\ building, floor and space
etc...




Space Management
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* Visualize the distinction of each structure (penetration, wall, floor etc)

e 20,000 penetrations of each plant
* Visualize info of penetration using TAG

* Provide info to the fire protection system



Cable Management
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- Management of safety-related cables

« Generate space inform that each cable
passes through

 Control facility management history

Cable Tray

le(ss e_2),dwg - O] x|
Window Help =] =]
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HFnter option [2D wireframe-3D ﬂ
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« Manage cable tray and related equipments
« Measure location and distance

« Various navigation functions




Underground Utility Management

Pipeline/equipment/property search
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« 30 systems of underground utilities  Real time loading of the utilities in the

« Collaboration in network environment selected area

« Automatic generation of reports




Monitoring

A Energy usage ration and 3D visualization
2.2 Using ETL service for energy information control
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Function Overview FM/BMS Integration

Building A

FM Server
Facility Operation

==
|

Building B

Facility Manager
-Operation Reports

-Energy Reports =
-Client support !I'

Sub Contractor
-Operation

FM Smart Home
Tenant Landlord



BMS Integration

BMS Siemens BMS JC BMS Honeywell BMS Siemens

Internet/ Intranet

Central novaFM IWMS

IPAD Smart Home
Tenant/Landlord



Sensor Device Monitoring

Value
Point

Air-conditional facilities, Lightning facilities, Fire extinguishing facilities,

Elevator 3D real-time monitoring

BIM & Device linked

Group facility monitoring

Scenario based monitoring

BIM objects & alert system linked

Dash board monitoring




Space Management — Integrate with GIS from ESRI
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Centralized and Integrated Asset & Facilities Management for all existing infrastructures & buildings.

Sub-Contractor
Building A Building B Building Maintenance Technicians (Tablet-PC)

[ et [ S
i e e e e * e e A=~ §
i e e

Command Center
at UEM HQ
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BIM CORE TEAM

BIM Chapion




EVALUATION & REPORT

El ;roject Implementation Activiti 4
i E] Recruitment ofAimphmenﬁﬁon «
7 ADB sending approvél of the shorﬂisf
EA Issuing Request for Proposal (RFF
Proposalr submission :
EA CSC-Evaluation meeting
EA submlttmg technical evaluation rei
ADB CSC-Evaluation meeting ‘
Slgmng of- Céé-évalﬁéb‘éﬁ mééﬁng m|
ADB sending approvai of technical ev
EA Issuing invitation for public v.'>penir‘t
Pubic Opening |
EA signing of overarlirrahidng minutesf
ADB-CSC-Overal Ranking rﬁeeﬁng -
Signing of CSvaeraII Rankmg meeti:
ADB sending approval of overall ranl{
EA issuing invitation for contract neg/
Commencement on éoﬁtrad negotab 7
Completion of contract negotiations
EA submittting negotiated contract tc
ADB approvalr of tﬁe negotiat:ed conti
EA signing of the contract A
‘ Consultant mobiisation ,
| FBracurement Activities (Mot Nene

JouL Lo |

Duration Start

$ pr 07 [May 07 [3un 07

Jul 07

726 days 3/12/07 8:00 AM 12/
216 days 3/12/07 8:00 AM 1/7
7days|3/12/078:00 AM  3/20
7days 3/21/078:00AM  3/29

A A-..-:ﬂlnAMﬂn.nn ana cing

IM INMPLEMENTATION...
Durat_ 19875 days?
Start  920/10 8:00 AN

ATION STAGE
Durat_ 025 days
Start  9/20/10 8:00 AM
Finish _2201011:00

Durat.. 0.25days
Start  921/109:00 AM
b 221:1011:00 8%

Resource ID Resource

1 Edmund Lau

Edmund Lau
Edmund Lau
Edmund Lau

2 Jasper Laguerta

< Jasper Laguerta
Resource Filter: No Filter v| We Jasper Laguerta
= Jasper Laguerta
Jasper Laguerta
Jasper Laguerta
Jasper Laguerta
Jasper Laguerta

Jasper Laguerta
Rochelle Bailon
Mary Ann Roxan Samaniego

b
§

3 Rochelle Bailon
Resource

Rochelle Bailon
Rochelle Bailon

7 ozl Dz o4 lon los  lis

1
1
1

N NNNNNN

Resource ID

3
3

100% 8 hours 0 hours 8 hours
100% 2 hours 0 hours 2 hours
100% 4 hours 0 hours 4 hours

14 hours 0 hours 14 hours

100% 8 hours 0 hours 8 hours
168% 8 hours 0 hours 8 hours
100% 2 hours 0 hours 2 hours
100% 8 hours 0 hours 8 hours
100% 8 hours 0 hours 8 hours
100% 2 hours 0 hours 2 hours
100% 8 hours 0 hours 8 hours

44 hours 0 hours 44 hours

Assignment Units

100%
100%

Work Actual Work Remaining

2 hours 0 hours 2 hours
18 hours 0 hours 18 hours

20 hours 0 hours 20 hours

ID Resource Resource ID Assignment Units Work Actual Work Remaining

ID Resource Resource ID Assignment Units Work Actual Work Remaining

-



MANAGEMENT REPORTS

*®BIMES

Shortcomings and Solutlens

Project Shomcoming Fecoimm ended
Lack of preparabicn for =2&ing up the T department shou!
fraining rocm especially for the projecior, Epariment shol

< o pro} Faciites & day befors
This caused delay for the raning

— e &%
Something wrong with @ compuber IT department must Ind o %«% =
sengs, some setings ars wiped out afer Causes this g Q«Qe\ N
Compiisr reboot - ’ <;\% oﬁ;,&e’?é

< 3
Tralmees xsked bo emd the raiRing sarker “'gwd’;@
wyer WERoUL inkshing T wchadued W= might meed b have ‘(\t«‘»"\
ess0ns. They sakd that @ covered opics raiming session ko cowve :
are oo miuch Tor them for the day and ey opics

milghi get comfused Hirasiner goes further

Diata gafened during the Sre day for
project s=fting up are not sufMdent, Eng
=rald passed plan drawings and advised

mie b exiract from Sere the Informaiion |
m=ed Such 25 layers, window tpes, door

fypes, e

Wi remed At l=ast & mon
thi= project (oéal 15] so i
3 departments Riave S p
participabs on the plicd p

Compubers ans not sufficlent for the project
mplemeniation. There are only 2
Compiisrs nunnirg anchicad 13.

Eng. Khald i,
Hotable Achlsvamania/Prograss

Arafat Makimoud

nnl for evaluafon and 10 sere 35 3 refenenoe

Froject Success =aciors That Supporied o e B *lLJ!"l!\\ 3 pathenrsd are reconded and summartzesd n e
Tralmess are good and can ne@ais the N
omar Aasem
modeling prinCiples‘concept on their oument | Good knowledge In SAL \ N
CAD enowiedipe Armied Kadhem J'.-.l.'aﬂ\ \
=llkxs Ahmed \
\iohd Fathe \ yoie, lessons wil be leameed and opportunities for improvement wil be
- \ 50 identify problemis'shoricomings snooumsned during Fe implememiabon
FHOTES: Archi. Mohammad Wad \ deiays and posshbiy project Impliemeniaton fallure. Ac part of 3 combirous
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Approvals: \

Scope & Timeframe
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n ~ Implementation Schedule

* Stage 2

Pil
Ro
- C&S

Pil
Ro
-~ M&E

Pl
Ro

- Stage 5
= Archi

- Evaluation & Planning

* Stage 3 - Organizational BIM Impl i
~ Stage 4 - BIM Project Preparation
= Architecture

BIM Implementation Plan Briefing

ot Project Analysis and Establish Project Approach
le Briefing & Task Assignment

BIM implementation Plan Briefing

ot Project Analysis and Establish Project Approach
le Briefing & Task Assignment

BIM Implementation Plan Briefing

ot Project Analysis and Establish Project Approach
le Briefing & Task Assignment

- BIM Project Execution (Tampines N1C13)

tecture

~ Project Setup

Template Customization & Usage

Creation of Project Master Control File & Work Sharing
Setting the Reference Elements & Drawings (e.g. base 2D
dwg, grids & levels)

S - Creation of Element Types (e.g. wall, fioor, etc.)

S - Creation of Families {e.g. door, window, etc.)

= Creation of Models

W - Site & Site Elements (e.g. topo, landscape, building pads,
roads & plaza)

W - ESS

W - 1st Storey

W - Corridor - Level 2

W - Corridor - Typical (Level 3rd to 11th)

W - Roof

G - Studio Apartment 35 (6 types)+{load in furmnitures)

G - Studio Apartment 45 (3 types)+{load in fumitures)

Gg - Furnitures

Gg - Staircase & Railings

W - Sunbreakers {Whole facade if required)

W - Assemble Typical Units to Building Block (2nd to 11th)

Start =

Thu 27/1/11 2:30 PM
Thu 27/1/11 2:30 PM
Mon 21/2/11 12:30 PM
Wed 9/3/119:00 AM
Wed 9/3/119:00 AM
Wed 9/3/11 9:00 AM
Wed 9/3/11 10:00 AM
Wed 9/3/11 11:00 AM
Thu 24/3/11 9:00 AM
Thu 24/3/119:00 AM
Thu 24/3/1110:00 AM
Thu 24/3/1111:00 AM
Mon 28/3/11 9:00 AM
Mon 28/3/11 9:00 AM
Mon 28/3/11 10:00 AM
Mon 28/3/11 11:00 AM
Wed 9/3/11 12:00 PM
Wed 9/3/11 12:00 PM
Wed 9/3/1112:00 PM
Wed 9/3/1112:00 PM
Wwed 9/3/11 2:00 PM
Wed 9/3/11 4:00 PM

Wed 9/3/11 2:00 PM
Wed 9/3/11 2:00 PM
Mon 14/3/11 9:00 AM
Mon 14/3/11 9:00 AM

Wed 23/3/11 9:00 AM
Mon 14/3/11 9:00 AM
Tue 15/3/11 9:00 AM

Wed 23/3/11 9:00 AM
Mon 28/3/11 9:00 AM
Mon 14/3/11 9:00 AM
Mon 14/3/11 9:00 AM
Wed 23/3/11 9:00 AM
Mon 14/3/11 9:00 AM
Mon 14/3/11 9:00 AM
Mon 21/3/11 9:00 AM

TRAINING, MENTORING & PROJECT EXECUTION PLAN

[Finish

Fri 15/4/11 6:00 PM
Tue 1/2/11 6:00 PM
Fri 25/3/11 6:00 PM
Mon 28/3/11 12:00 PM
Wed 9/3/11 12:00 PM
Wed 9/3/11 10:00 AM
Wed 9/3/11 11:00 AM
Wed 9/3/11 12:00 PM
Thu 24/3/11 12:00 PM
Thu 24/3/11 10:00 AM
Thu 24/3/11 11:00 AM
Thu 24/3/11 12:00 PM
Mon 28/3/11 12:00 PM
Mon 28/3/11 10:00 AM
Mon 28/3/11 11:00 AM
Mon 28/3/11 12:00 PM
Fri 15/4/11 1:00 PM
Wed 30/3/11 1:00 PM
Wed 9/3/11 6:00 PM
Wed 9/3/111:00 PM
Wed 9/3/114:00 PM
Wed 9/3/11 6:00 PM

Wed 9/3/114:00 PM
Wed 9/3/11 6:00 PM
Tue 29/3/11 6:00 PM
Tue 22/3/11 6:00 PM

Mon 28/3/11 6:00 PM
Mon 14/3/11 6:00 PM
Tue 22/3/11 6:00 PM
Wed 23/3/11 6:00 PM
Tue 29/3/11 6:00 PM
Wed 16/3/11 6:00 PM
Wed 16/3/11 6:00 PM
Tue 29/3/11 6:00 PM
Tue 15/3/11 6:00 PM
Tue 22/3/11 6:00 PM
Mon 21/3/11 6:00 PM
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