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An exploration of how AI and digital technology can change the way 

projects are delivered now and what this means for fire safety equity. 
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Examples: finding…
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Example: contradictions across documents 

• An LLM assessed 66 main works 

specification documents for contradictions 

prior to final draft submission. 

− Individual reports had already been 

checked by individual document owners 

and by the client.

− An independent expert has also gone 

through the entire set.

− The LLM assessed the third draft.

• The LLM found 42 contradictions.



Example: project information
Arup uses a platform “Fuse” that allows all organisations involved in project to 

access its Common Data Environments (e.g. ProjectWise, GIS, BIM, SharePoint 

etc). “Fuse” also provides access to an LLM that assists in finding project 

information. 



Example: project information



Example: specialist knowledge (Phoenix)

What is Pheonix?

Phoenix is a multidisciplinary, AI-powered chatbot providing immediate 

access to trusted multidisciplinary knowledge. 

It allows engineers and specialists to search across a vast collection of curated 

guidance documents, standards, reports, and forums with ease. 

This means faster, more accurate information retrieval.



Example: specialist knowledge



Phoenix onboarding at Arup 

Discipline Data 

Ingestion

Knowledge 

management

UAT & Go 

Live

Fire Safety

Ground Engineering

Acoustics, Audio –Visual & 

Theatre 

Water Engineering 

Cyber Security

Material

Building Performance & 

Systems

Building Retrofit

Resilience

Structural Engineering

Electrical Engineering

Data Ingestion

• Sources

1. Discipline SharePoint Site

2. Multidisc forum data 

• # of Files – 4653 (~19 GB)

• PDFs only (for now)

Confirmed In progress 



Phoenix user: Freya the Fire Safety Engineer

“I’m a Fire Safety Engineer with 10 years 

of experience working on a variety of 

projects such as High-rise commercial 

buildings, transport hubs and complex 

mixed-use developments. I’m responsible 

for designing fire and life safety strategies, 

checking means of escape and door widths, 

interpreting guidance and producing 

defensible design notes”

“I need the right answer, the 

right clause, and the 

assumptions laid out clearly.”

Pain Points and worries

• “I lose a lot of time trying to find the correct information from the correct person”

• "Assumptions may be implicit rather than written down”

• “Rework due to drawing changes is a nightmare”

• “I’m heavily context switching between drawings, standards, and notes”

• “I worry about material errors due to small mistakes in my calculations, I‘m human 

after all” 

• “Clause references can be missed or misquoted”

• “Can I trust Generic AI answers?”

What a good day looks like

• Clear inputs

• Fast checks

• Minimal rework during review

• Confident that her work is accurate, explainable and traceable
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What is an agent? 

An agent is usually driven by a large 

language model (LLM) and it has access to 

various tools to help it accomplish tasks.

The steps an agent takes are dynamic and 

determined by the LLM based on the 

context of the conversation and the tools 

available.



What can agents do?

Your prompt: 

“Update and run my analysis model”

Analysis and post processed results.

Analysis software e.g. 

of structure

Multidisciplinary knowledge e.g. 

best practice guidance, manuals
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Example 1

Agent wrote a 

rhino/grasshopper script to 

build a parametric model of 

a basement retaining wall.

Manual effort required to 

put the component into 

rhino/grasshopper



Example 2

Agent can create, 

update and post 

process finite-element 

analysis.

It can run sensitivity 

and batch analyses.



Impact on project delivery

Your prompt: 

“Update and run my analysis model”

Analysis and post processed results.

Trusted software (internal, 

3rd party licensed, and 

open-source)

Mature source of trusted 

knowledge and information (e.g. 

Pheonix)

LLMs are good at this 

now, and they will get 

better
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Where we want to be

Full Fidelity Models

< 1 sec
2 hours each

2 months total



Where we want to be

2 hours each

2 months total

< 1 sec
AI Surrogate Models

Full Fidelity Models



A framework to create AI surrogates

Seismic Analysis Urban Planning Buildings Automotive Bridges

Gofer LS-DYNA OpenFOAM EnergyPlus FDS

Project Type

Physics Solvers

AI Models

GSA

GNNs BNNs PiNNs RoMsU Nets



Development Process

Determine Training Cases

Build Models & Run Analyses

Run AI Training Algorithms

Deploy Model + Build Interface



Determining the Dataset
End-to-end Development Process

Determine Training 
Cases

Build Models & Run 
Analyses

Run AI Training 
Algorithms

Deploy Model + Build 
Interface Example of Required Data



Generating the Dataset
End-to-end Development Process

Determine Training 
Cases

Build Models & Run 
Analyses

Run AI Training 
Algorithms

Deploy Model + Build 
Interface



Model Training
End-to-end Development Process

Determine Training 
Cases

Build Models & Run 
Analyses

Run AI Training 
Algorithms

Deploy Model + Build 
Interface



Deploy Model
End-to-end Development Process

Machine learning Surrogate model

API

Determine Training 
Cases

Build Models & Run 
Analyses

Run AI Training 
Algorithms

Deploy Model + Build 
Interface
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the risks involved with using agents, 

including quality and security need to be 

carefully managed



rate of adoption in the construction 

sector is slow



But accelerated use of AI and digital technology could enable 

much faster delivery, reduced costs…and improved quality…

 

How could this make a real difference to fire safety equity? 



e.g. systems engineering 

Current challenges for adoption

• High overhead due to specialist teams

• Designers, contractors, operators, and regulators work 

under different incentives

• System interactions are often tested late

Although AI does not change the organisational challenges, 

it can lower the cost of doing systems engineering well.



Human involvement is essential for ethical judgement, 

accountability for safety assurance, stakeholder trust building, 

and creative conceptual thinking

All are central to delivering equitable fire safety solutions.
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