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The presentation will highlight the opportunities and 

potential benefits of digital transformation for fire safety in 

buildings

Course Description



Dr Susan Lamont

Director - Arup

Dr Susan Lamont has worked in the fire protection industry for 15+ years in the UK, US and 

Middle East. She is a chartered engineer and professional member of the Society of Fire 

Protection Engineers (SFPE). Her Doctorate research looked at the response of steel frame 

structures in real fires. Since joining Arup she has worked on a diverse range of projects from 

large assembly buildings, hospitals, schools, shopping malls and offices to masterplans and 

transport hubs. Her role on many projects is to guide the developer/owner through fire safety 

design, testing and commissioning to occupation and fire safety management of the 

completed building. She is currently the Global technical skills leader for the fire engineering 

team at Arup. She works closely with her clients and the local authorities to maintain a high 

level of fire safety in new and existing buildings. Susan is currently working on delivery of Abu 

Dhabi International Airport Midfield Terminal Building amongst other projects.
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1. Raise awareness of the benefits of digital transformation for fire safety in 

design, construction and through the life of a project

2. Understand BIM and its potential to improve fire safety in buildings

3. Raise awareness of future opportunities for the application of digital 

technologies in fire safety

The purpose of this presentation is to convey technical knowledge to the conference participants.

The presentation also contains slides with text that summarises the content of the presentation and the main learning objectives.

These may be used to update CPD records for relevant organisations including the Chartered Institute of Building (CIOB).
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Digital transformation

BIM and why it matters for fire safety

What the future could be
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BENEFITS OF DIGITAL





Full life-cycle of a building
BENEFITS OF DIGITAL

Between 5 and 6.6 times more 

money is spent on operational costs 

than on construction costs*

A successful building requires all 

four parts to work: People, Process, 

Systems and Building

Problems aren’t solved by only 

doing one thing

*Office Building – Royal Academy of Engineering, 22 Sep 2018



Predictive maintenance

Digital Twin © IBM Watson

Upkeep of systems in large and complex 

buildings is an enormous task 

Integrating Internet of Things (IoT) 

sensors – creation of a ‘photographic 

memory’ of fire safety assets over time 

AI can be trained to recognise patterns 

and identify / investigate unusual trends

Inspections, maintenance and repair can 

be streamlined, prioritised and automated

Microsoft HoloLens testing at Arup

BENEFITS OF DIGITAL



“Start with the end in mind”

Fire 
safety 

strategy

Design

Construction

Handover
Operations 

& 
maintenance

Emergency 
management To integrate fire safety 

throughout the whole building 

life-cycle, we must bridge the 

gap between these digital tools

This can be achieved through 

use of ‘digital twins’
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Fire Safety and BIM
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Building Information Modelling 

Building Information Management

HMG hypothesis: 

“significant improvements in cost, value and carbon 
performance through sharable asset information.”

What is BIM?

A way of 

working, a single 

source of truth

BENEFITS OF DIGITAL
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BIM Maturity Level 2

MEP

Structure

Architecture

Objects, Rooms and Spaces

Reports & 

Sketches

BENEFITS OF DIGITAL



Who is involved in fire safety design?
SYSTEMS INTEGRATION
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Too often still like this:

Fire Safety in BIM Level 2 Projects

+

BENEFITS OF DIGITAL
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While the design team does this…
BENEFITS OF DIGITAL
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Level of safety information required –
where is fire safety performance?

BENEFITS OF DIGITAL



Fire Safety and BIM – Learning by Doing

Some examples…
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Fire Safety in 3D models
BENEFITS OF DIGITAL
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Fire Safety in 3D models

Spaces defined to capture fire compartments3D model

BENEFITS OF DIGITAL
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Fire Safety in 3D

Scripting to show fire compartment configuration in 3D

BENEFITS OF DIGITAL
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Working in 3D model to 
determine the continuity of the 
compartmentation

Navisworks software package 
was used to filter and colour 
code fire resisting construction

Coordinating fire safety in Complex Buildings
BENEFITS OF DIGITAL
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Service Penetration Checking
BENEFITS OF DIGITAL
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Checking fire door performance visually
BENEFITS OF DIGITAL
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Fine tuning naming conventions
BENEFITS OF DIGITAL
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Design Coordination – H&S warning signs

Fuel load control at atrium breakout 

spaces

Fuel load control at the atrium 

base

Linked to central risk register

BENEFITS OF DIGITAL
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New BIM Workflow
BENEFITS OF DIGITAL
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Too often still like this:

Fire Safety in BIM Level 2 Projects

+

BENEFITS OF DIGITAL
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New BIM Workflow

BENEFITS OF DIGITAL



Fire Safety and BIM – Future
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Automated Compliance Checking

Travel Distance Refuge location

Hose Reach

Services in Fire Fighting Shafts

Dampers in Protected Corridors / Stairs

Fire Rating of Hazard Rooms

Mechanical Smoke Extract - Air Change Rates

Natural Smoke Ventilation Area

Combustible Insulation in Facades

Creating of plans showing fire ratings to rooms

BENEFITS OF DIGITAL



High accuracy construction monitoring

Source: https://connect.bim360.autodesk.com/drones-in-construction-projects
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Digital twins for fire safety
BENEFITS OF DIGITAL



Fire safety management on the go
BENEFITS OF DIGITAL



Real-time visualization

Crowd management in real time

Outside the control room

Dynamic solutions as events unfold

BENEFITS OF DIGITAL



36

AR and QR

[…] If AR is harnessed for use 

with current firefighting gear 

and procedures, the potential 

for lifesaving, improved fire 

operations and firefighter safety 

is immense.

[fire&rescue magazine Q3/2016]Hololens Testing at Arup

BENEFITS OF DIGITAL
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BIM is about Information Management and how we work

Better fire safety information makes buildings safer

Users need to get involved to shape the fire safety information in BIM 

More detailed guidance is needed as to who should provide what fire safety 

information and when

In Summary

BENEFITS OF DIGITAL



Thank you


