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RTA in Numbers

Value
Asset quantity
107 —
Billion AED 203,211
X
23,000 Roads
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1,629 | Buses
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RTA Assets Intangible Assets
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Vision & Mission
Vision: safe and smooth transport for all...
Mission:

Develop and manage integrated and sustainable world-class Roads and Transportation Systems, provide pioneering services to

all stakeholders, and support Dubai’s vision through shaping the future, preparing policies and legislations, adopting

technologies and innovations, and implementing world-class practices and standards.
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Asset Lifecycle Planning

Designing
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Challenges

= Availability of accurate information for asset’s Registration upon project’s handing over
= Tracking the changes of project’s design & execution

= Readiness of asset’s information for operation & maintenance activities

» Tracking the history of building/ generating Assets

= Availability of Warranty & certification information

= The need for integration between different asset’s life-cycle stages
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Emirates & National Agenda == UAE Strategy for Artificial 1T Dubai
3 - Buld the wod's most advanced loT
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- ki UAE Strategy for the Fourth | National Strategy for Advanced .. *"E - Dubai 3D Printing Strategy Dubal Cyber Security Strategy | Dubai Plan Dubai Autonomous.
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National Innovation Strategy . | National Advanced Sciences | strategy for the Future Dubai Expo I \ Dubai Papsriess Strategy Dubai 50-Year Charter
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Making the UAE one of the most. ‘New operational model for the Universal exposition focusing on > 9 H -
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* RTA decided to become a fully data driven asset owner,
as a pioneer world wide in digitizing its assets.

* RTA has established a clear and comprehensive road

map to implement such big change. _ o o _

Focusing on delivering six strategic digital pillars....

* RTA recognized that the implementation of BIM should
cover the entire life cycle and with strong partnership

with its stakeholders and supply chain. 2 . .

3 Asset Sustainability

5 Information Centricity f:". )

6 Innovation Pioneering
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Asset Management & BIM

> ISO 55000 definition for Asset Management:

“A coordinated activity of an organization to realize value from assets". In turn, Asset is an item, thing or entity that has potential or
actual value to an organization”

> BIM Building Information Modelling (BIM)

“Coordinated set of processes, supported by technology, that adds value by creating, managing, and sharing the properties of an asset
during its lifecycle
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Not just about Buildings

Image courtesy of Crossrail
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Building information modeling

Analysis

HE

Detailed Design

Conceptual

Design Documentation

Programming

Fabrication

Construction
4D/5D

Renovation

Operation & Construction
Maintenance Logistics

v-oJl=Jlp—aaiiio
S—pl—it o JI§)lay

DUBAI INTERNATIONAL
PROJECT MANAGEMENT FORUM -
6" EDITION LRIENT] 8
Pl o s s 00209 10-7

10 December 2019 « MADINAT JUMEIRAN - DUBAL

@DIPMF




Cost

2 —————————

Asset Lifecycle Information Management & BIM

I 1-5 years I

= == Best

= BIM

. e m— Typical
Construct & Commission

Operate, Maintain & Renewal

2 80-85%

|
|
|
|
g
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Time, Information
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BIM Implementation - 3 P’s Drivers

‘ Processes I

Training & Common Data
; — Procurement — .
Education Environment
v A v A
N - ~\ e
Roles & o
Responsibilities — Pre-Qualification - Software

Info. exchange
thru lifecycle

Configuration
Management
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Launching & Managing the BIM Center

O Aninteractive environment that allows 30 people to work on the same model at the same time, equipped with all

necessary advanced technologies and controls.

O Provides a collaborative coordinated environment for optimum decision making throughout the life-cycle of the assets.

O State of Art training center for BIM advancement knowledge.
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BIM Training Program

The program covers 4 levels of an enterprise training regime:

Quarterly Awareness sessions

Yearly Preface training courses

Advanced training courses for BIM software’s & Platforms

Supply Chain customized training programs
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Asset Management and BIM

Information Management Process

Translating in to a Process

Asset Management Pollcy/Strategy

| |
|
| | Other » Governance manuals
| ! BS IS0 55000 | iorganlzatlonal :
| | i, ool | > Asset frame-work Asset Management
! strategles and | .

| ! LT e >  Strategic Plans & Processes '_ Strategy & Plan
| Asset Management Plan | > KPI’s
I | .
L | »  Annual Business Plan !

______________________ _— —_— _— —_— _— - |nf0rm5 -_— _— —_— I _— —_— _— —_— _— —_— -
N 1 Y
I Organlzatlonal Infermatlon Requlrements (OIR), see 4.3 & 4.4 I
I I Organizational Info.
I _{_ Requirements (OIR) I

I T

- | | | : I

T Project | |
I 2 Inrormaluon | I | gene'rates l

] Models | |
|| § (PIMs) - | — — | Linked | | o
I E PAS 1192-2 I - T I entetrprlse I Asset Info. E

3 Asset systams, i =S
|| &9 and | | seed? || Requirements (AIR) >

Informatlon

| CE 3 | Model | | AssetS D
[|§= Asset r I

2 | (AIM), | |
| -4 Informatlon R RS S _-— s s . N . - -
| E (external | _seedb | | I contributes to
| -.g contracts or | | | R Y :
| = In‘house | | | PI"Oj ECtS 0a [}
| ] works), | | | Plain | ] Employers 3 Proiect Inf i
| &z see 4,5,4 | J|_ See Figure 7 | aln. anguage 2 Information L S roject Information
| N —— questions (PLQ) o ) = Model (PIM)
| See Figure 6 | 2 Requirements (EIR) @
I_Infunﬂallun Management Process (IMP) _} ]
PAS 1192-3 Figure 3.2: Information Management Process PAS 1192-3 Figure 4
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The Concept of CDE for Asset Lifecycle

Operating Platform

Project Platform

OPEX Platform CAPEX Platform
—
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BIM Strategic Road Map

Virtual Build Before

Physical Build (BBB)

Rail Pilot Project (Route 2020)

' 27‘12—25‘22 '

Gateway 3 Gateway 4A Gateway 4B Gateway 5
Tender Initial Pilot Projects BIM Roll-Out Business-as-Usual

Establish Strategy Initial Development &  Multiple Pilot BIM Roll-
Strategy Baseline Integration & Early Pilot projects Projects & Lessons out/Mandate
Proof of concept Learned
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Current BIM Implementation

Satwa Public Bus Station Project
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Current BIM Implementation

Union Bus Station Project

Kifaf Bus Station Project

@DIPMF

Dubai Tram phase 2 Project
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Redline Metro Extension - Route 2020 Project

<<
15 Km Total E
> o NAKHEEL HARBOR &
Km ( Elevated) % & TOWER STATION
-3
y T O, i M
3.2 Km (Tunnel) - =
. ///u
STATION {;SE % /// THE GARDENS
0 o S
-] -
7 Total E P
= - o 2~ 4
3 Elevated E 8 _ K
T — _er
Y . - o g
2 Underground R — AL FURIAN 3
" o]
L 8

JEBEL ALI
DEepPOT

1 Interchange & 1EXPO

The Gardens
Discovery Gardens

Al Furjan

Dubai Investment Park
Jumeirah Golf Estate
EXPO 2020

Airport (future) DUBAI INVESTMENT PARK
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Route 2020 Model Development (Design Stage)

Roads & Utilities
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Route 2020 Model Development (Design Stage)

Tunnel & Viaduct

et
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Route 2020 Model Development (Design Stage)

Stations — NHT & EXPO Stations
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Route 2020 Model Development (Construction Stage)

N
KN

Connection Details DC-Tie Riser

\_?-o-ll_e_ll o—i3 $a—iio
S&—l—it o JI§)lay

DUBAI INTERNATIONAL
PROJECT MANAGEMENT FORUM
6" EDITION LRIENT]
Pl o s s 00209 10-7

10 December 2019 « MADINAT JUMEIRAN - DUBAL

@DIPMF




Route 2020 Model Development (Construction Stage)

Viaduct EXPO Station - Mechanical & Electrical & Systems
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Route 2020 Model Development (As-Built Stage)

Viaduct Tunnel PDS - Rail Systems

= g S
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Route 2020 - LOD/ LOI Development

Tunnels
@ ndesk Material FElement [0 Elem 4 | *

Item  Material Revit M:

Value

Tunnel_Spaceproofing

Tunn aceproofing
Eoett Tunnel_Spaceproofing

Madels

isibility
rriirial Width i)
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Route 2020 - LOD/ LOI Development

EXPO Station — Steel Structure Canopy

Properties ¥

Item  RevitMaterial  Autodesk Material  ElementID  Timeliner | * | *

Design Model - LOD4

Property Value

Mame Metal - Steel 50-355
Color 247, 247, 247
CutPattem Steel

Cut PattemiColor 247, 247, 247
Glow Neo

Shininess 128
Smoothness 50
Transparency 0

Behavior |sotropic
DampingRatio 0.06

Minimum Tensile Strength 200.0 MPa
Minimum Yield Stress 355.0 MPa
PoissonModulus™ 03
PoissonModulusZ 03
ReductionFactor 1.66
ShearModulus X 80000.0 MPa
ShearModulusY 80000.0 MPa
ShearModulusZ 50000.0 MPa
Themnal ExpansionCoeflicient X 0.00001 1/°C
Themnal ExpansionCoefficienty 0.00001 1.C
Themnal ExpansionCoefficientZ 0.00001 1.C
Uit eight T70 kN/m?
“foung Modulus X 195959.0 MFa
“foung ModulusY 195959.0 MFPa
“oung ModulusZ 195959.0 MPa
< >
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Route 2020 - LOD/ LOI Development

DC Tie-in - HVAC system

@DIPMF

Design Model - LOD3 Qi -
Mechanical Equipment (1] | R Edit Type
= :
e
e T R
Terem _
:
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£l
|
|
|
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Route 2020 — BIM Supports better Communication & Decision Making

Internal & External Visualization:

» Enhance Understanding & Support Decision Making
» Internal & External Stakeholder Engagement

» Increase Certainty & Improve Communication

» Assist with Planning Applications

)

=/l
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Route 2020 — BIM provides 3D Graphical Models with Rich Data

Home [TICELEN Review Animation View  Output BIM360 Render Group Cashes @+

@ ] g ] |wsespe & pan &) Look Around ,ﬁ\ ’@ D/ @U m

e Align Camera - Zoom Window + 98 Walk +
Sae Perspective = 0" o Steering Q ™ Realism | Lighting Mode Enable | Image
Viewpoint ‘ . %, Show it Bar | Wheels ™ > Orbit + . k¢ N M Sectioning | "

» Detailed Technical Information i e

Single Source provides the following data types:

|| Item ElementID Element phaseCreated Level RevitType Timeliner Al*|*

Property Value "
Famiy MechanicalEquipment_Pinth
Category Mechanical Equipment
)| | 10588259
| | R74_FIRE RATED 0
| | MC_connection_elevation 0.000m
Type FamilySymbol "AHU", #9622644
MC_installation_elevation_abs 0.000m
Phase Created Phase "New Construction”, #86961
RTA_CLUSTER C0156
COBie 0
Length 3%44m
magi_cooling_given_dp 00Pa
Workset M-AHU
Mark FCU-UP-235
Power ow
Nominal Height(om) 0000
Type Id FamilySymbol "AHU", #9622644
| | Design Option Main Mode!
Sl | e ,_installation_elevation 0.000m
| | RTA_SEGMENT 50580
| | Moves With Nearby Bements 0
Volume 2573m
Nominal Lengthmm) 0.000
MC_connection_elevation_abs 0.000m
RTA_SUB SYSTEM SYw
RTA_DISCIPLINE BES
RTA_ZONE 20035
| | Offset £.050m
COBie CreatedBy ssantra@berksan.com
Height 0250m
Area 11.932m?
Level Level "CONCOURSE LEVEL", #1790415
COBie CreatedOn 201811-22
ACTVITY ID TD1b1a-222%0
Nominal Width{mm) 0.000
magi_piping_given_dp 00Pa
| Famiy and Type FamilySymbol "AHU", 9622644
| | RTA_SYSTEM VAC
Width 2610m
Family FamilySymbol "AHU", #9622644
Host Level : CONCOURSE LEVEL

sj00) 2unseapy

» Maintenance Management Attributes (MMS)

> COBIE Data & Uni-class Classification Information

524} uoEajES

» GIS Database
» Sustainability detailed Information

» Planning Data (Activity ID)

X: 482093141 m Y; 2766733,368 m Z: 2,039 m <

[Treirer st |5
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Route 2020 — BIM supports Sustainability Analysis

BIM data generated during design & build enables:

Faster, Safer, Less wasteful construction, More Cost-Effective, Sustainable operation, better

maintenance & eventual decommissioning

BIM Enables...

0 Measure & compare embodied & operational carbon associated with different options

O Offsite fabrication of common components eliminates over-ordering, reduces waste &
allows offcut materials to be reused or recycled

L Using coordinated model for fabrication means effective fit on site
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Route 2020 — BIM supports Sustainability Analysis

Energy Analysis:

» Improve Design Outcome
» Reduce Running Cost
» Improve Building Performance

» Sustainability results information

inside the BIM models

Properties

MechanicalEquipment_FanCoilUnitDucted
FCU-635 Length x 515 Width x 260 Height

~  F3 Edit Type

Mechanical Equipment (1)

Dimensions
Plenum Width 3500
Mechanical
FCU Air Flow 0.00 L/s
FCU Air off DB/RH
FCU Air on DB/RH
FCU Area Served
FCU CHW Temp - Flow -273.15*C
FCU CHW Temp - Return -273.15°C
FCU Cooling Sensible
FCU Cooling Total
FCU Dimension - Height
FCU Dimension - Length
FCU Dimension - Width
FCU ESP
FCU Elec Load_Phase

L

8

I

OO O]

FCU Elec Load_Power

@DIPMF

FCU Flow Rate 0.00 /s
FCU Sound Level

FCU Type Ducted
Heating Water Pressure Drop _0.00 Pa

E).'Q Q"f.lf’( u f‘lp

< EXEEE ]
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International Recognition

O The world’s First BIM Level 2 Certified organization
O 15t Organization participated in launching PAS 1192-3 & PAS 1192-5 Kitemarks
O  The World'’s First asset owner achieved BIM Asset Lifecycle ISO 19650 Framework

bsi. bsi.

. . By Royal Charter . R By Royal Charter
Kitemark™ Certificate Kitemark™ Certificate
This is to certify that: ands F;aand Tllansp0|t Auth . . Roads and Transport Authority
mm Ramoo
Uorw Resnodl e world’s First ISO 19650 and B I
PO Box 118899 . e . . : :
Dubai Level 2 Certified organization eyt
United Arab Emirates Dubai

United Arab Emirates

Holds Certificate Number: KM 699152 Holds Certificate Number: KM 699152

In respect of: In respect of:

BIM Level 2 Asset Lif I
e Bt i BIM Asset Lifecycle ISO 19650 Framework

Information specification and management for the capital/delivery and operational phase of assets

using building information modelling in accordance with BS 1192:2007, PAS 1192-2:2013, PAS 1192- Achieved BIM-for the full asset lifecycle including design, construction, commission.ing and oper'ation in
3:2014, BS 1192-4:2014 and the implementation of a security-minded approach specified through PAS accordance with ISO 19650-1:2018, ISO 19650-2:2018, PAS 1192-3:2014 and the implementation of a
1192-5:2015. security-minded approach specified through PAS 1192-5:2015
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International Recognition

April. 2017

March. 2018
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Thank You
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