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Advancing BIM and GIS through (4D!) Digital Twins...

NOMINATED
PROJECTS

representing project locations in

. +

COUNTRIES

and

CITIES




Project Playbook: Descartes, LumenRT, MicroStation, Navigator,
OpenBuildings Designer, OpenRail Designer, OpenRoads,
ProjectWise, iTwin Services

Going Digital: Advancements in Rail and Transit

The Year in

INFRASTRUCTURE

2019 AWARDS

FINALIST
"Nt

Sweco Nederland B.V.
Bergen Light Rail Norway
Bergen, Hordaland, Norway Bentley
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Digital Twin(ning) - Dictionary

» Reality Capture — data inwinningsproces om de huidige staat van infrastructuur
vast te leggen via sensors (lidar, aerial photos, terrestrial photos, etc).

* Reality Modeling — het verwerken van de ingewonnen data naar een mesh
model die de geometrie en visualisatie van een gebouw of gebied vast legt.

* BIM/CAD/IFC/CityGML model — individuele modellenégebouw brug, etc) die de
geometrie in ontwerpdetail beschrijft, ssmen met codering van de onderdelen.

* Digital Twin — combinatie van Reality Model met semantische informatie zoals
eigendom, materiaal, onderhoud, kosten, op continue basis. Kan gecombineerd
worden met ontwerp data.

 Digital Twin(ning) — het proces om de juiste data op regelmatige of continue
basis te onderhouden.

 iTwin Services — (smart)Apps die Digital Twin data consumptie- of applicatie
klaar maakt
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Living digital twin Real-world

A digital twin is a digital representation of a physical
asset, process or system, as well as the engineering
information that allows us to understand and model
its performance.

Typically, a digital twin can be continuously updated
from multiple sources, including sensors and continuous
surveying, to represent its near real-time status, working
condition or position.

A digital twin enables users to visualize the asset, check
status, perform analysis and generate insights in order
to predict and optimize asset performance.

8 | WWW.BENTLEY.COM | © 2019 Bentley Systems, Incorporated Bentleg®



Living digital twin Real-world

. . Specs Analyses .
Engineering Drawings  Geotech 3D/ XR Immersive
Technology Documents  OEM specs Visualization

Models
Operations N IE Timeline of
Sensors LiDAR 4D
TeChnOIOgy Drones Point clouds Change
: Asset tags  Maint records :
Information e o AL Apgly’qcs
TeChnOIOgy Inspection records V|S|b|l|ty
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Reality capture_

¢

Digital Twin Workflow

Stakeholder engagement
Collaboration

HSSE training
Operator training

OPERATION

Planning of maintenance
Shutdowns
Verify before execution

ANALYSIS

Simulation

Remote inspection
Leak detection
Corrosion detection

Simulate logistics
Construction progress
Status check

10 | WWW.BENTLEY.COM | © 2019 Bentley Systems, Incorporated Bentleg®
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News Release

Press Contact:

Jennifer Maguire

+1 610 458 2695
Jennifer.maguire@bentley.com
Follow us on Twitter]
@BentleySystems

Bentley Systems Bolsters Digital Cities Offerings with Acquisitions of
Citilabs and Orbit Geospatial Technologies

Advancing mobility digital twins through Orbit GT 's automated mobile mapping workflows
(digital context) and Cinlabs ' CUBE simulations (digital components)
Sor predictive ransportation scenarios (digital chronology)

SINGAPORE - The Year in Infrastructure 2019 Conference - 21 October 2019 - Bentley
Systems, Incorporated, the leading global provider of comprehensive software and digital twin
cloud services for advancing the design, construction, and operations of infrastructure, today
announced the acquisitions of global mobility simulation (CUBE) and analytics (Streerlyrics)
software provider Citilabs. and global provider of 3D and mobile mapping software, Orbir
Geospatial Technologies (Orbit GT). The newly acquired technologies. in conjunction with
Bentley's existing design integration and digital cities offerings, enable engineering-based
mobility digital twins. Road mobility digital twins converge cities’ digital context (including 4D
surveymng facilitated by Orbit GT for drone-and vehicle-mounted mobile mapping), and digital
components (including from Bentley's OpenRoads engineering applications) with CUBE
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Orbit GT: Mobile Mapping

Reality Modeling (Hybrid) Advancement... IP-S3 HD1

Mobile Mapping System
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Orbit GT: Mobile Mapping
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News Release

Bentley Systems and Topcon Positioning Systems Launch

their Digital Construction Works Joint Venture, to Close the - - =
Constructioneering Advancement Gap I g I a O I lS rl I ‘ I O I l O r S

New global company introduces digital integration services,
advancing constructors’ innovative digital workflows

SINGAPORE — The Year in Infrastructure Conference, October 21, 2019 — Bentley
Systems. the leading global provider of comprehensive software and digital twin cloud services
for advancing the design, construction, and operations of infrastructure, and Topcon Positioning
Systems, a world leader in positioning technology for the survey and construction industries,
today announced that its new, jointly owned company — Digital Construction Works — is open for
business. with a full global staff of digital construction experts who have been contributed by

DIGITAL
CONSTRUCTION
WORKS

5 = 2 -
B S ms and Topco 3D 7 Digital Constri 0 orks provides d
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Digital Construction Works — the Digital Integrator

* Digital Construction Works delivers end-to-end digital integration
services and technology solutions for construction operations

» Digital Construction Works and its extensive partner network can
provide specialist resources and third-party technology. These
services include, but are not limited to:

Solution Modules with Technology and Services

Advanced Work Construction Contlnuous Vlsuallzahon &
Packaging Modeling (4D/5D) Digital Twinning Realty Capture Reality Modeling

» Integrate project « Define and « Use Al to « Through survey » Process the » Update and = Workflows which
IT systems, continuously augment the partners capture captured data maintain digital consume the
people and iterate upon the reality models reality via and create twin through digital twin data
processes to path of with descriptive sensors as reality mesh / 3D continuous using iTwin
enable work construction for information such baseline (LIDAR, model surveying Services
packaging, constructability as: ownership, aerial photos,
constraint studies and field materials, terrestrial
analysis, and based visual maintenance photos, etc.)
analytics progressing data, cost, etc...
throughout the The digital
project lifecycle information

platform for
further planning
and analysis.
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Create Immersive lmmersive

Connections with your Connections for an
Infrastructure Digital Twin Open Ecosystem
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INFRASTRUCTURE DIGITAL TWIN

OPEN MODELING ENVIRONMENT
iTwin.js open platform
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HH Home Bentley Area Rapid Transit Authority Assets Projects e
L] BSI 100 West Station

ProjectWise

BSI 100 West Station ¥

Project Details Team Members Notifications
Registered: Thursday, August 31, 2017 _*_! &
Modified: Friday, September 15, 2017 Abeesh Basheer
Industry: Rail and Transit
Asset Type: Stations and Platforms
Latitude: 37.804139° @ Adam McCarthy
Longitude: -122.293271°
Time Zone: Singapore Standard Time N ;
No notifications
Data Center Location: East US @ Aleshity Govekar
ProjectWise Connections 0
@ Alexander Nikitin
& ContextShare Connection S
[@ SharePoint Connections 0
Alexey Krylov
@ e gl o\ s ¥ %
Edit Project Details Manage Members

ProjectWise Connection Services

© 0 66 6 ©6 O

Share Deliverables Performance Issue Resolution Field Data Management ~ Project Synchronization
Management Dashboards
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B51 100 West Station

R : Design Insights >  Project Home / West Station / Version Comparison [ Technology Preview | <
= ¥

Select a Version

Search Versions...
Site Context 2017-09-26, 05:31 GMT

Preliminary
Structure and
Core 2017-09-26, 05:32 GMT

Retail for

Vendor

Services

Review 2017-09-26, 05:34 GMT

Retail and Shell
with Platform

Extension

Cancel

Change Impact




M

Home Bentley Area Rapid Transit Authority Projects e v A 0 Kaustubh Page @ v

Design Insights >  Project Home / West Station / Project Home / West Station [ Technology Preview ]

® B

© e H

Please select versions for comparison.
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Change Heatmap

https://127.0.0.1:470/home/di/2cad2fd3-331c-4d4c-beal-bb0d 1b95e654/2606/3/heat-map =



Design Insights > UK Rail_ 400003  / Bl Overview [ Technology Preview | G

> Design Element Cost & Schedule Material Assignment
B eiaisi Design Element Distribution by Volume

" wall
" S —
) it l (Blank)
bumt ‘
- = ! Section Variety

Kz,

B @

A Design Element Safety Index “ & m
1]

& I - i g
o ! :-Q ,\{“‘- '
o .

y

Volume Anomalies Design Anomalies %,

doo
column “0Qr

element area length Model Calculated

Section Variety

beam 63.53 2,122.72 1,536.13 1,585.05
element section Count of section A
column 0.60 191.31 0.00 3.62
val beam 1000x1500 20
concretepile 1,881.31 671.94 671.94 beam 1220x16 23
beam 1500x1000 2
wall 2,163.69 17,662.60 18,894.37 sibce

Total 64.13 6,359.03 19,870.67 21,154.98 77 POWer Bi daShboard



TMCA VNIIG
Winters (¢} 2019

Takeaway Message™D

Industry
_ Leaders
Getting Started ,
/
2019 » 7
iTwin Services
Industry

_ = =¥ Laggards

2015

Cloud and

Mobile 2018

2014 iModel.js

S 2017

iModelHub

2016
Digital
Transformation

igital Twins are real and now!
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Your “Digital Twin Execution Plan”

Tactics
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