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ÅReview cladding panels

ÅDiscuss individual incidents

ÅPoint fingers

ÅGet overly technical

Not looking to:



 

ÅA recap: What are we trying to achieve?

ÅTall buildings

ÅHow are we faring?

ÅAre we ready for the future?

ÅTall buildings fire safety strategies

ÅKey principles

ÅThe impact of multi-level fires

ÅMulti-level fires: a warning sign?

Overview
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Risk (r) = frequency (f) x probability (p) x consequence (c)
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Successful 
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Legislative compliance, 

architectural vision, 

functionality, flexibility, etc.

Budget, programme, 

existing conditions, etc.

Means by which 

the project may 

be designed and 

constructed



 

Fire safety 
strategy

Overall 
building 
design

Elements, 
systems

Products, 
materials

Mgmt. 
procedures

How do we 

get there?



 

Acceptability of overall design

Fire engineering

Prescriptive 

design

Performance-based 

design

ñéintended to provide guidance 

for some of the more common 

building situationsò

otherwise...
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ÅManufacturerôs 
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ÅRequirements of the 
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Acceptability of products, materials

Designed, installed and 

maintained in 

accordance withé

ÅIndustry standards 

(e.g. BS, EN, LPC)

ÅManufacturerôs 
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ÅRequirements of the 
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Acceptability of management

ÅExperience

ÅIndividual

ÅCollective

ÅRisk assessment

ÅFeedback loop



 

How have these methods evolved?

ÅBuild what we want or need

ÅWeaknesses highlighted by 

failures, and commonly tragedies

ÅRevisit and improve the process 

when risk is not longer tolerable

ÅOver time, acceptable concepts 

emerge
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Eurocode 0: Basis of Design
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ñésecuring 

reasonable 

standards of 

health and safety 

for persons in and 

about buildingséò 

"éprotect people, 

property and the 

environment from 

the destructive 

effects of fire"

Goals

SolutionsConstraints

Meet 

performance 

criteria

Effects of fire
Strategy (design, 

element, system, 

product, material, etc.)

So, what exactly are we trying to achieve?



 

What are the "effects of fire"? 

How do we test our strategies against them?

Goals

SolutionsConstraints

Design fires ς
performance-based

Design fires ς
prescriptive

Design fire scenarios

Test fires



 

Test fires

ÅStandardised conditions & 

performance criteria

ÅIntended as comparative metrics, 

not to represent 'real' fires

ÅSmall scale to full-scale assemblies

Åe.g. 

Åstandard fire test (BS 476, ISO 834)

Åcombustibility test 

Åsurface spread of flame test 



 

Design fire scenarios

ÅConceptual ïñeffects of 

fire" not defined in terms 

of severity

ÅCharacterised by location, 

likely area 'affected', 

growth rate, etc.

ÅInform the strategy, 

provisions & response for 

evacuation, containment, 

mgmt., firefighting, etc.



 

Design fires ïprescriptive approach

ÅStandard approaches based on 

science, experience, tests, etc.

ÅUsually intended as conservative 

representations of 'real' fires

ÅStandard performance criteia

Åe.g. 

ÅStructural FR ïstandard fire

ÅFaçade unprotected areas ïsteady 

state radiator (e.g. BR 187)



 

Design fires ïperformance-based approach

ÅMore accurate 

representations of 'real' fires

ÅConsider characteristics of 

the building, fire load, etc.

ÅAppraise:

ÅFire and smoke movement

ÅTemperature development

ÅHeat transfer & thermo-

mechanical response
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Design methodology



 

What constitutes reasonable safety?

ÅIf we ñpassò under the 

relevant ñfire effectsòé 

ÅSafety achievedé right? 

ÅWe know thisé due to 

precedenté?

ÅAre the ñfire effectò 

representations appropriate?

ÅIs there sufficient precedent?



 

how are we faring?

tall buildings



 

A lot done. A lot more to do?

ÅUK: so far so goodé

ÅGlobally: not so good?

ÅSome loss of life

ÅSignificant property damage

ÅRisks being identified, 

appraised and addressed 

as they emerge

ÅWill this be enough?
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Consequence 

of failure

Risk?
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Å Evacuate floors at risk 

(phased, 2 at a time)

Å Restrict fire & smoke 

spread in the building

Å Prevent collapse

Å Prevent fire spread to 

other properties / parts 

of the building

Å Provide firefighting 

access and facilities

Tall building fire safety strategies



 

How do multi-level fires impact on 

fire safety strategies?

How do they compare with the fire 

events / effects we design for?
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Impact of multi-level fires ïevacuation



 

Å Egress philosophy?

ï óDefend in placeô

ï Phased

Å Egress provisions?

ï Alternative routes

ï Capacities

ï Merging flows

Å Cause & effect?

ï Detection & alarm

ï Smoke control systems

Å Interaction with 

firefighting access?

Å Fire safety mgmt.?

Impact of multi-level fires ïevacuation


