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Overview
Existing structures in fire 

• Why are we here

• Challenges and opportunities

• A few examples

• Response

• Moving forward

• Questions & discussion



Why are we here



We know we must do things differently
The Net Zero challenge – many solutions



Existing structures are cool
Winds of change

‘80% of existing buildings will still be in use in 2050’
COP26, Michelle Agha-Hossein



Moving the needle
Accelerating towards Net Zero



Challenges and opportunities 



Regulations 
Competence
Quality 
Perception 

Earning trust

Image credit | Alamy | Shutterstock



Safety first
Heeding lessons of the past

“Assessing an existing building is a very different skill from 

following codified rules to design a new building, and not all 

engineers currently have the experience, which can lead to 

safety issues being overlooked.”



What are we trying to achieve? 
Regulatory requirements and applicable standards

Building work shall be carried out so that, after 

it has been completed—

[…] any building which is extended or to which 

a material alteration is made

[…] complies with the applicable requirements 

of Schedule 1 or, where it did not comply with 

any such requirement, is no more unsatisfactory 

in relation to that requirement than before the 

work was carried out.



Evolving expectations
Fire safety in existing buildings

© Ottomar Anschütz © Orville Wright



Evolving expectations
Structural fire performance

1900s Today



Range of guidance CP110:1972



Ignorance is not bliss
Justifying “chronic unease”

• Often little to no useful information

• Accuracy / completeness questionable

• Even until very recently

• Observations from Safety Cases



Scope, judgement
Reality, risk, liability



What is the problem?
Reusing existing buildings safely

• Objectives not clear

• Limited / disparate guidance and data

• Uncertainties carry risk

• Avoid making mistakes of the past… 

• Tension: caution (risk) vs urgency (carbon)

• New skills and awareness needed

• Change in mindset too – persistence of the 

“non-worsening” approach

• Space for judgement

• Scope & liabilities

Opportunities??
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A few examples



Existing structures in fire

Less cover used to be permitted in 

concrete (e.g. slabs)



Existing structures in fire

Quality control and variability
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Existing structures in fire

Historic floor systems 

- good, bad & the ugly



Existing structures in fire

Historic floor systems - good, bad & the ugly



Existing structures in fire

Unprotected iron and steel

© School of Architecture at McGill University Maraveas (2015)



Existing structures in fire

Unprotected iron and steel



Existing structures in fire

Large Panel System “LPS” precast concrete

Image source: buildingfailures.wordpress.com

Image source: BBC
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Existing structures in fire

Extensions

© KPF

© KPF



Existing structures in fire

Protection & remediation



Response



Mapping the approach
What do we do? In what order? 

Assessing Evidencing

Required FR 
/performance

Structural 
response

Thermal 
response

Records

Holistic 
appraisal

Surveys

Structural 
fire 

performance 
– inherent or 
remediated

Understanding



Incrementally increase understanding

• Record drawings, reports, calculations

• Visual surveys (experienced eye)

• Intrusive/scanned survey data

Incrementally increase appraisal complexity

• Literature (+ awareness of typical 

deficiencies or weaknesses)

• Checks: original + current codes

• More advanced analysis (fire, heat 

transfer, thermo-mechanical)

• Bespoke testing

What do we do? In what order?
Addressing known unknowns, and unknown unknowns



A framework
Routemap towards confidently 

demonstrating adequate structural 

performance in fire

S
tr

u
c
tu

ra
l 

fi
re

 

p
e
rf

o
rm

a
n

c
e

Confidence

1. Understanding – identify floor type

2. Understanding – pilot survey

3. Assessing – assessment of survey data 

4. Evidencing – full remediation 

1

2

3

4



A framework
Routemap towards confidently 

demonstrating adequate structural 

performance in fire

S
tr

u
c
tu

ra
l 

fi
re

 

p
e
rf

o
rm

a
n

c
e

Confidence

1. Understanding – identify floor type

2. Understanding – pilot survey

3. Assessing – assessment of survey data 

4. Understanding – full building survey

5. Evidencing – assessment shows 

adequate fire resistance 

1

2

3

4 5



Proportionality
Dealing with ‘tensions’

• What are the consequences?

• Multi-dis input – fire, 

structures, SFE

• Who are the decision makers? 

• What is needed to inform 

their decisions?



A framework
Routemap towards confidently 

demonstrating adequate structural 

performance in fire
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A framework
Routemap towards confidently 

demonstrating adequate structural 

performance in fire
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A framework
Routemap towards confidently 
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A framework
Routemap towards confidently 

demonstrating adequate structural 

performance in fire
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A framework
Routemap towards confidently 

demonstrating adequate structural 

performance in fire
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Undrerstanding existing structures

Building a picture

• Incremental scope – early bang for buck

• Outcome-focused – what are the exam questions

• Clearly communicated – scoping, briefing, check-ins

• Data – quality and format

• Integrate with wider (non-fire) surveys

• Collaboration

• Get the data needed to inform a decision



Understanding existing structures

Building a picture



Assessing existing structures

How much confidence is required?

#

Fire resistance

Required fire 

resistance
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Fire resistance

Required fire 
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Moving forward

What’s to be done?

What’s missing?

What’s needed most? 



Thank you

Questions and discussion
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