20/11/2018

Going Digital to Advance the
2030 Sustainable Development Agenda
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Bentley’s mission is to provide innovative software and services for the enterprises and professionals
who design, build, and operate the world’s infrastructure — sustaining the global economy and
environment for improved quality of life.
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2030 Sustainable Development Agenda {20304 AI #5454 R INFE)

* It was officially launched in January 1, 2016. The New Agenda calls on all countries to act now to
achieve 17 sustainable development goals over the next 15 years.

+ It was adopted at the seventieth session of the United Nations General Assembly in 2016.
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The Construction Industry is Among the Least Digitized

* McKinsey Global Institute
industry digitization index;
2015 or latest available data

Relatively low
digitization

Relatively high
digitization

® Digital leaders within relatively undigitized sectors

"Based on a set of metrics to assess digitization of assets (8 metrics), usage (11 metrics),

and labor (8 metrics).

2Information and communications technology.

Source: AppBrain; Bluewolf; Computer Economics; eMarketer; Gartner; IDC Research;
LiveChat; US Bureau of Economic Analysis; US Bureau of Labor Statistics; US Census
Bureau; McKinsey Global Institute analysis
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Assets

Sector

IcT? [

Media

Professional services

Finance and insurance
Wholesale trade

Advanced manufacturing

Oil and gas

Utilities

Chemicals and pharmaceuticals
Basic goods manufacturing
Mining

Real estate

Transportation and warehousing
Education

Retail trade

Entertainment and recreation

Personal and local services
Government °
Healthcare

Hospitalit: o
I Construction

Agriculture and hunting
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Data comes from many sources
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Some of the Challenges

- Data Overload . i;ﬁ?%ﬁ?k )

- Finding the right data y #?igiéﬂﬁa&?i

 Data Completeness / Quality © RUETEM/RE .

- Getting access is not always ) gkﬁmm'ﬂ#i';;:mﬁ%ﬂ"]
easy (IP, terms of use) (IP, fER%F e

« Government agencies are not ) ﬁﬁﬂnﬂ#?ﬁ_'um S
always the first to implement HHATRRR 77 RAHLAA .
novel solutions . gzéfnjgg

“IM” B

» Security Concerns
* ‘Silo’ mentality
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Going Digital Use Cases

B Bentley

Advancing Infrastructure

© 2018 Bentley Systems, Incorporated

Goal 6

Ensure access to water and sanitation for all

AFTA AR KRR D & H 3 BT AT e

Selected Targets CLEANWATER

* By 2030, achieve access to adeq:ciate and
equitable sanitation and hygiene for all and s 0
end open defecation, paying special AND ANITATI N
attention to the needs of women and girls
and those in vulnerable situations

ﬁﬂﬁ?u&ﬁ&%ﬁ%ﬁﬁ%m

« By 2030, improve water quality by
reducing pollution, eliminating dumping and
minimizing release of hazardous chemicals
and materials, halving the proportion of
untreated wastewater and substantially
increasing recycling and safe reuse globally

. §|J2030¢ B ER, EHREERE

’I\ﬁ§1t?—nnfu*7j'7“ﬂ']ﬁtﬁi AR L2 AN

E’%E* LR — u&kmmriﬁﬂhﬂé
BIEAMZ 2 BF HREEKER.

10 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated Benileg




20/11/2018

EEE J. FERNANDES _@EEE{ FERNANDES I
= L5
EEE 08508
.t

EEE BARDOT /2 X
o)

EEE PRAIADQCANTO %Xy AF @ EEE BRAVA
2 TEEs eI T
AN ‘@EEE FORNO
757 wEEE FERRADURA
¢35 {5 o EREIPRAIA DR FERRADURA
EEE PORTO BA-BARRA " Tae
4 4 ~EEE FERRADURA I,
BARRINHA E
RA GRANDE $

VEEE BREEZE

AU m Y TATET S m | Zoom Lot 11% | | bl | Sgnin

Prolagos AEGEA
Sewerage Master Plan 2041
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Problem

Only 76% of residents have access to
sewage collection and treatment

SR EMINEBE T76%HER
Decontamination of the Araruama

lagoon i1 & 5k 1k
Master Plan Results

Reduction of 60% investment from
previous studies & < BRI TR
60%HI3% &

Reduced energy consumption due to

35% decrease in volume treated in
wastewater plants and 20% efficiency
gains of pumping systems

TSR IR A IR R L 35%H1
20%3R IR IIRT T, MTFER T BEFE

Untreated discharges reduced by 6
million cubic meters

60075 3L 5 KRR E AL TR RY 57K AEAL
Technology Utilized

GIS

Water and Sewer Numerical Models

Prolagos AEGEA Sewerage Master Plan 2041

“Geospatial modeling technology
can really make a difference in the

optimization of investments bridging the ==
existing gap in sewage infrastructure, thus *:
promoting social inclusion and increasing
people’s living standards.”
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- Wagner Oliveira de Carvalho, Senior Project
Manager, Prolagos
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Goal 7

Ensure access to affordable, reliable,

sustainable and modern energy for all AFFURDABI.E AND

%%Aw%ﬁ#ﬂ%@m\ T 52 AT 4L IN G'.E AN ENERGY

Selected Target

* By 2030, increase substantially the
share of renewable energy in the
global energy mix

Bentley
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Goal 9

Build resilient infrastructure, promote

isnunscf/iantiaobr:e industrialization and foster INDUSTRY, INNUVATION

RRE b e s L, bl ANDINFRASTRUCTURE

Selected Targets

- Develop quality, reliable, sustainable and
resilient infrastructure, including regional
and transborder infrastructure, to support
economic development and human well-
being, with a focus on affordable and
equitable access for all
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BIM Application : Transform from traditional 2D
planning to 3D planning
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Problem

Achieve BIM Level 2 mandate
Leverage PAS 1192 workflows

Deliver digital as-built information to
operations

Outcomes

Increased trust and acceptance of data

Reduced rework and improved
collaboration

Central model for all stored in cloud
provisioned Common Data Environment

Technology Utilized

Information Modeling and Visualization

KVM RT S u ng ai B u IO h - Engineering Collaboration Platform

Asset Lifecycle Information Management

Serdang-Putrajaya (SSP) Line Realty Modelng

Structural Numerical Models
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KVMRT Sungai Buloh-Serdang-Putrajaya (SSP) Line

‘The [common data environment] provides a
seamless solution for MRT Corporation in our
BIM workflow and sharing of projection
information through the entire project
lifecycle.’

Poh Seng Tiok
Director, Planning & Design
MRT Corporation Sdn Bhd

Bentley
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Goal 11

;Ztm 'ﬁmfg" e SUSTAINABLE CITIES
2 ';‘:-\ -‘-é‘ Vel ok d

e A AND COMMUNITIES

Selected Targets

* By 2030, significantly reduce the number
of deaths and the number of people
affected and substantially decrease the
direct economic losses relative to
global gross domestic product caused by
disasters, including water-related
disasters, with a focus on protecting the
poor and people in vulnerable situations.
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OpenCities Qonnected Data [Environment (QDE)

Operate

OpenCities
Connected Data Environment
Agency9

DataManager
DBConnect
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Technology Innovations for Digital Cities
Reality Modeling & OpenFlows FLOOD

74 The Yearin
R \"(” INFR ASTRUGTURE Presented by the Bentley Institute 'Q ‘ ﬁes;}::ﬁg

i I 2018 Conference

CRITICAL ASSETS

—— Valley Fault
Water Facility Criticality

" Modrt Manila Water Natural Calamity Risk
oA A Resiliency and Mitigation Master Plan

5 e ik 55 B IR R 3 KU B AR R S A LK

Moderate

* Problem:
+ 6 million customers 60075 fl ;=
» High Risk West Valley Fault System
» Twenty typhoons per year

» Outcomes:

« Critical assets requiring resiliency and contingency
measures identified and prioritized

» Expected damages of USD 520 million reduced to USD
380 million the event of a calamity

+ Savings of USD 30 million on insurance
» Technology Used
GIS
Water Numerical Models

Bentley
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Manila Water Natural Calamity Risk Resiliency and Mitigation

Master Plan

— AR ] kY ';'\_\
EEhm%E%w%M@%wmxuWﬂh
“... [technology] helped Manila Water = esewssmcmmm— —= ==
minimize the amount of its investment > ** “t;;s;;l:‘;&: B s

wwwww

b2

while maximizing the resiliency and
contingency of its facilities, both being
highly beneﬁcial to the customers it
serves.”
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- Diogenes Adelbert Voltaire B. Evangelista,
Water System Analysis and Planning Engineer,
Manila Water Company
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Reality Modeling & OpenFlows FLOOD
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Context

* Floods are one of the most destructive

natural hazard
s KEREBIMHENBEARAREZ—

* Global Floods affect adpproximatelél
250 million people and caused USD
40 billion in'losses (OECD 2016)

o BRI MML2/25000A5 A, ERIR
EREIEm g
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» Global Floods are 4 times higher than

in the 80’s (EASAC 2013)
- £IKHKEEB0OFER S H41E
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Bentley

Context

* Reality Modeling -> Real-world
imagery for infrastructure
projects.

* OpenFlows FLOOD -> Flood
Risk Assessment and Mitigation

o LK XURE TP A R R

* Reality Modeling with
OpenFlows FLOOD is an
innovative approach for Flood
Risk Assessment and Mitigation
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Content

» Context — Floods and Reality Modeling

* OpenFlows FLOOD — How it Works

 OpenFlows FLOOD - Flood Risk Assessment 77k X\ & 744
« OpenFlows FLOOD - Flood Risk Mitigation 77Kk XU & 78 e

* Outlook
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Water Depth [m]

Fl ;
OpenFlows Tagus River 0 days
ﬂﬂ.ﬂd Simulation of a flood event with a return period of 20 years 00:00:00

S




20/11/2018

38pan Tsunami - Bentiey OpenFlows Flood
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Watercolumn
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OE‘I““”“W”I' Demonstration of Capabilities 0 days
Extreme Flood Event in the Center of Paris 00:00:00
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Content

OpenFlows FLOOD — How it Works
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OpenFlows FLOOD — How it Works
Reality Modeling / Digital Cities
Input Data Run the
(DTM, Boundary simulation FF"I’:: dEJ;ig‘rf Flood Risk
Conditions) engine
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™ viewer

OpenFlows FLOOD - ContextCapture to Flood Model
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OpenFlows FLOOD - ContextCapture to Flood Model

- Create Computational Grid &
ST E M
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OpenFlows FLOOD - ContextCapture to Flood Model

- Create Digital Terrain Model £l
Ei s

2018-01-01 00:0.,
IO
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OpenFlows FLOOD - ContextCapture to Flood Model

 Overlay with Additional
Information ;75 252
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OpenFlows FLOOD - ContextCapture to Flood Model
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* Define Boundary Conditions
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OpenFlows FLOOD - Explore Results

P Sente St flssd

* View Results in the form of
animated map

- EEEHEFERER
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OpenFlows FLOOD - Explore Results

B | s | St | ¥ Gragh i 1) | e Wi
- Layers # Map

* Display different properties...
— water column, velocity, etc

» Display different properties...
— KHE EREF

it

2018-01-01 035...
Warmw A
"
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OpenFlows FLOOD - Explore Results

=a0
AR @R

R e —
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* ... in different formats
— Maps, graphs

S R o i et
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Bentley

Content
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OpenFlows FLOOD - Flood Risk Assessment ;7)< JX| [ 74
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Flood Risk Assessment

* Flood risk is defined as the probability that floods of a given magnitude and

a given loss will occur within a given time span.

o HK KL E X AR ERTE S A & 45 E K/ NFILR E 15k B9 LK RO AT RE T

Input Data Run the

Flood Extent &

* T1 (DTM, Boundary simulation Flood Hazard
Conditions) engine
e T2 Input Data Run the
(DTM, Boundary simulation FIo0d EXIEAE&

Flood Hazard

Conditions) engine
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Flood Risk

Flood Risk

Bentley

OpenFlows FLOOD - Flood Risk Assessment

« Comparison
of Scenarios

- BRI

——_—
0 061 02 03 04

Ec ’I i Demonstration of Capabilities
Comparison of Scenarios - Left: Reference / Right: Increased Flood

| 00:00:00
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OpenFlows FLOOD - Flood Risk Assessment

Comparison
of Scenarios

R LI

Analysis of
Losses

S

fo— — ] fo— — ]
G081 02 03 04 3 7 & g 01 02 03 04
w Demonstration of Capabilities O days
Comparison of Scenarios - Left: Reference / Right: Increased Flood 12:05:00
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Content

OpenFlows FLOOD - Flood Risk Mitigation jit 7k X[ [ &
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Flood Risk Mitigation

* Flood risk is defined as the probability that floods of a given magnitude and
a given loss will occur within a given time span.

o HK KL E X AR ERTE S A & 45 E K/ NFILR E 15k B9 LK RO AT RE T

Input Data Run the
(DTM, Boundary simulation Flood Extent & Flood Risk
Conditions) engine Flood Hazard
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OpenFlows FLOOD - Flood Risk Mitigation
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OpenFlows FLOOD - Flood Risk Mitigation

T2 T2 with Mitigation

* Implement
Mitigation
Measures

» Comparison
of Scenarios

== ls L
[ = =
E-'m Demonstration of Capabilities 0 days
Comparison of Scenarios - Left: Reference / Right: increased Flood 00:00:00
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OpenFlows FLOOD - Flood Risk Mitigation
T2 7 T2 with Mitigation
* Implement :
Mitigation
Measures
« Comparison
of Scenarios
S
w| S i ?semonst_ratf@;\ (f)f Cap/abilritFES ; | ”i‘l‘:JI;x‘y‘\“'
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Content

* Outlook & Conclusions
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Outlook and Conclusion

* OpenFlows FLOQOD, together with ContextCapture, is an innovative
approach to quickly make accurate flood risk assessments

« FHOpenFlows Flood, % [E]ContextCapture, E— M OIETHI 75 %, BEAS IR
ﬁ%E’JIZHE/,JkﬂIh

* Models from OpenFlows FLOOD can be operated by Bentley’'s ACTION
Server for Flood Early Warning

» Openflows Flood SHEYEEIET A FEBentleyfAction Serverfa itk EEATR
BRYgskiz

* Integration with LumenRYT for enhanced visualization is in advanced
state of development

« SLumenRTHYER AT LAE B EMBIED
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- FContextCapturei®i73D1&EH!

* A=aENLETRX, S2I94GHHIE.
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Goal 13

Take urgent action to combat climate

i 13 cuae
ACTION

Selected Targets

« Strengthen resilience and adaptive
capacity to climate-related hazards and
natural disasters in all countries

* Improve education, awareness-raising
and human and institutional capacity on
climate change mitigation, adaptation,
impact reduction and early warning

c MERESEREMBRRENNEES
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Sea Level Rise Simulation (courtesy City of Helsinki)

Bentley

Going Digital can be an enabler for achieving the
2030 Sustainable Development Agenda and
support development for all
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Thank You! |# -

MEE

S REEQQEE2: 701703553
13910207378

alex.yang@bentley.com
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Questions?

Thank you! P S|
Advancing Infrastructure
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