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What are the challenges with 

conventional processes ?

• Lack of visibility and control 

• Inability to predict and preempt 

problems before they occur 

• Limited freedom to rapidly adapt 

to change

• A plateau of operational efficiency

• Static digital representation



What are the opportunities 

with digital twin delivery?

• Ability to understand and predict 

change over time

• Continuous performance testing 

and dynamics; self optimizing

• Predictive maintenance and  

intelligent recommendations

• Ability to interact with other smart 

infrastructure & autonomous 

things





BIMCAD Digital Twin



…..but what is it?











IoT
Ecosystem



Digital Twin

Predictability and performance optimization

Digital representation

Continuously surveyed

Digital representation of a physical asset, process or system

Continuously synchronized from multiple sources

Generates insights
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4D

Timeline of

Change

• IoT feeds

• Sensors

• Drones

• Cameras

• LiDAR

• Point clouds

Operations

• Asset tags

• Work orders

• Maintenance

records

• Inspection 

records

Information

3D/XR

Immersive

Visualization

AI/ML

Analytics

Visibility

An iTwin enables you to visualize the asset, 

track change, and perform analysis to better 

understand and optimize asset performance. 

iTwins are continuously updated with data from the physical asset. 

This data is used to understand and model the asset's performance.

• Specs

• Drawings

• Documents

• Models

• Analyses

• Geotech

• OEM specs

EngineeringWhat is a 
Digital Twin



• Simulate logistics

• Progress

• Status review

Construction

An iTwin spans the entire asset lifecycle. 

Users at all stages can make better 

informed decisions for better outcomes. 

• HSSE training

• Operator training

Operations

• Maintenance 

planning

• Shutdowns

• Verify before 

execution

• Remote inspection

• Leak detection

• Corrosion detection

• Site survey

• Reality Capture / 

3D Mesh

Planning

• Pedestrian simulation

• Flood simulation

Analysis

• Stakeholder 

engagement

• Planning and 

visualization

• Quality review

• Change tracking

Design

DIGITAL TWIN  
WORKFLOWS
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INFRASTRUCTURE 
ENGINEERING 
DIGITAL TWIN

Digital Twin 

Requirements Must be trustworthy

Must be trustworthy



Data is the new 

infrastructureCreates value

Needs to be shared 

safely and securely

Enables 

innovation



All the data 

you have

R

1%

Dark DataNo veracity

No fidelity



INFRASTRUCTURE 
ENGINEERING 
DIGITAL TWIN

Digital Twin 

Requirements

Must be open

Must be trustworthy

Must be open



Engineering 

technology

Operational  

technology

Information 

technology
Living digital twin

OPEN 
ECOSYSTEM



Digital
Workflows

Digital
Components

Connected Data Environment

Digital
Context

Project
Digital Twin

Performance
Digital Twin



iModelHub

ContextShare
Visualization

iTwin 
Services

Real-worldLiving digital twin



INFRASTRUCTURE 
ENGINEERING 
DIGITAL TWIN

Digital Twin 

Requirements

Must function effectively

Must be open

Must be trustworthy

Must function effectively



ACCESSIBILITY

ACCOUNTABILITY

ALIGNMENT

iModelHub

ContextShare
Visualization

iTwin 
Services



Advancing 

iModels

Digital
Context

iModelHub

Time Slider

Digital
Components



iModelHub

CHANGE MANAGEMENT

WORK IN PROGRESS DESIGN

DATA CENTRIC

DATA INSIGHTS



POWERFUL SQL QUERIES

NOT CLIENT-SERVER ARCHITECTURE

RELATIONAL DATABASE

SCALE UP



ProjectWise is the Source of Content for your Digital Twin

• Project information is centrally stored and shared through ProjectWise
• Collaborate with multi-discipline teams

• Coordinate work-in-progress engineering

• Standards management

• Design application integration

• Manages complex relationships and dependencies

• Removes geographic and technology boundaries

iModelHub



ProjectWise for your 
Digital Twin
Bentley Automation Service includes a new plug-in to 
automate syncing of changes with the project iModel by 
utilizing iModel Bridges 

ProjectWise Projects (aka cloud projects) are key to the 
ProjectWise and digital twin workflows

BIM managers easily define the content for digital twins 
from the ProjectWise Web via the iModel mapping tool

Content can include Models, Drawings and Sheets

iTwin Services utilize Document Codes, passed from 
ProjectWise to the digital twin, for a richer usability 
experience
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iModelHub



iModelBridge Automation

• Users can contribute the content of engineering models in 
ProjectWise to the iModel in the iModelHub without changing 
existing workflows, applications or formats.

• ProjectWise Admin creates an iModelBridge job per ProjectWise 
Datasource

• The BIM manager maps data to an iModel in ProjectWise Web
• iModel Bridge job reads the iModel mapping
• PW Admin no longer has to know what input is needed

• All input set files, including references, have an affinity to a 
specific application for processing

• i.e. OBD file processed with the OBD Bridge, MicroStation file processed
with the MicroStation Bridge

• Happens automatically! 

• Changes are continually sync’d with the iModel in the Hub



Spatial iModel – NAD27 

Spatial Master (Required)

Master(s)

Sheets

Revit 

Arch

Revit 
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iModel 
Mapping 
Options

• Spatial Root Model (Required)

✓ Geospatially located
✓ All references are processed
✓ If this file fails - the entire job will fail

• Master Model (Optional)

• Sheet (Optional)
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iModel 
Mapping 
Options

• Spatial Root Model (Required)

✓ Geospatially located
✓ All references are processed
✓ If this file fails - the entire job will fail

• Master Model (Optional)

✓ Master files not in the reference tree of 

the spatial root

✓ All references are processed

• Sheet (Optional)
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iModel 
Mapping 
Options

• Spatial Root Model (Required)

✓ Geospatially located
✓ All references are processed
✓ If this file fails - the entire job will fail

• Master Model (Optional)

✓ Master files not in the reference tree of the 
spatial root

✓ All references are processed

• Sheet (Optional)

✓ Include specific 2D sheet models
✓ If sheets are explicitly mapped, then only 

those are synchronized
✓ In this case, Bridges will not look for other 

sheet models in the spatial root/master 
model + reference files 





iModelHub

ALIGNMENTOpenBuildings 

Designer

OpenRoads 

Designer

…

AUTODESK®

DWG™

MicroStation



iModel Bridge for IFC





iModelHub

• Detects incremental changes

• Transforms data into aligned structure

• Aggregates changed from many sources 

into a single, consistent iModel



iModelHub

ACCOUNTABILITY



INFRASTRUCTURE 
ENGINEERING 
DIGITAL TWIN

Digital Twin 

Requirements

Must function effectively

Must be open

Must be trustworthy

Must be secured
Must be secured



USER AUTHENTICATION

HIGHEST LEVELS OF SECURITY 
PROVIDED BY MICROSOFT AZURE

PROJECT BASED ROLES



INFRASTRUCTURE 
ENGINEERING 
DIGITAL TWIN

Digital Twin 

Requirements

Must function effectively

Must be open

Must be trustworthy

Must be secured

Must enable value

Must enable value



Notification

Version Comparison

Visualization Analysis

Impact

Feedback

ACCESSIBILITY



Notification



Version 

Comparison



Architectural

“Final Retail”

Project Start 

“Site Context”

Jan Feb Mar Apr May June

Architectural

“Retail Proposal I”

30%
Revision

“Revised Structural”

90%

60% 100%Connected 
Project 
Visibility



Impact

Change Impact



Visualization

Change heatmap



Visualization

Power Bi dashboards





Design Review – Issues Resolution

PWDI

Project Digital

Twin

Design 

Review 

BAS/iModel 

Bridges



Operational 

Data



INFRASTRUCTURE 
ENGINEERING 
DIGITAL TWIN

Digital Twin 

Requirements

Must function effectively

Must be open

Must be trustworthy

Must be secured

Must enable value

Must adapt



Announcing

iModel.js version 1.0 Release on 



Visualization

Change 

Management

Authentication

Reality 

Capture

Digital twin 

Management 

HTML 5  

Based UI

Open 

Ecosystem

Cloud 

Platform

Digital twin 

Authoring 

iModel.js



www.Bentley.com/iTwin

Learn
imodeljs.org

Join

iTwin Services

Manage Transform Visualize Analyze

Infrastructure Engineering 
Digital Twin

Digital
Context

iModelHub

Time Slider

Digital
Components



Stefan Sigvardsson

Project Delivery

stefan.sigvardsson@bentley.com

Thank you!


