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Understanding the fire spread process

European Classifications

R = Resistance to collapse

E = IntEgrity –resistance to fire 
penetration

I = Insulation – resistance to transfer of 
excessive heat



A firefighting practice drill in a 10 storey social housing block

A team of  firemen in a bridgehead 
location (internal at Grenfell)

A firefighting hose roll on the 900mm 
wide stair ready to be charged

The fully charged hose ready to be 
taken up the stair to fire floor

It is impossible to carry out any evacuation whilst fire-fighting is on going in ONE staircase



Stairwell protection teams in high-rise fires 

Twin breaching dry riser in protected lobby not stair

Avoid hoses on the stairs as trip hazard & doors propped

‘Sufficient protection to common means of escape is necessary to allow occupants to escape should they choose to do 
so or are instructed/aided to by the fire service. A higher standard of protection is therefore needed to ensure 
common escape routes remain available for a longer period than is provided in other buildings.’ 

In the UK - s3.3 ADB-1 2019: (in part)



Understanding actual fire fighting activities whilst designing



Twin breaching dry riser in protected lobby 
NOT stair

Evacuation whilst firefighting ongoing!

Avoid hoses on the stairs as trip 
hazard & doors propped



Fire-Fighting kit to carry-up

This is not compatible with an Evacuation Strategy in one Stair!



Kent FRS stairwell protection strategy

Especially where a second staircase is not 
practicable or available

PVV Positive pressure ventilation by mobile 
fans suitably deployed with vent to 
atmosphere openings at the top



Smoke venting & assisted natural stack ventilation



Understanding “vulnerable persons” evacuation

Every 
Housing Block 
is effectively 
a Care Home!

No such thing as “general 
needs” housing‘DOMICILE CARE’



Is this an 
adequate 
landing 
refuge?

These design criteria need 
further validation or 
change 

Wider stairs, especially where single? 

Fire Fighters 
ascending?

Can we make 
further  
improvements? 

Understanding “vulnerable persons” evacuation



3.5.2 Inclusive design is indivisible from good design

Policy D5 Inclusive design 
A       Boroughs, in preparing their Development Plans, should support the creation 
of inclusive neighbourhoods by embedding inclusive design

All agreed by the Secretary of State 
29 January 2021

What about the ADBs?



EXAMPLE: BIM design service deliverables & firestopping

13

Approvals & Reports

BIM Modelling

Plan View Drawings

Bill Of Materials

Shop Drawings 





It’s not just Fire Safety……….

Safety Critical Elements





RIBA Core Principles Analysis 
Provides
Storyboard of non-compliance:-
• Grenfell & Lakanal, tower and 

slab block types
Suggested suitable revisions to:-
• Current regulations
• Approved Documents 
• British Standards
• Fire Engineering possibilities
Proposals  for:-
• Remedial works
• Current design changes
• Future mandatory design 

criteria
RIBA Recommendations for:-
• Hybrid “Rules and Risk Based” 

regulations to be clarified





Escape Staircases - Worldwide

18m Scotland & NFCC & HRB’s

30m UK Public Consultation





The 2 Stairs Challenge

Stay Put with Single Stairs 
v 

Total Evacuation with 2 Stairs







So called ‘Adequate’ means of escape principles? FAILED?
GRENFELL TOWER as June 14th 2017

Remediation of existing buildings 
&/or new build single stair upto’x?

staircase

corridors

lift

flats

FIRE

bridgehead 2 floors below fire

CONGESTION

x2 no. 80mm hoses on stair up to fire flat

NO  
ALTERNATIVES

ONLY ONE 
EVACUATION 

STRATEGY



roof refuge / & stay put?

flats

escape 
corridors

refuges

evacuation lift

staircase

FIRE

CONGESTION

7.5m dead end 7.5m dead end

‘Adequate’ means of escape principles?
SINGLE STAIRCASE BUILDING Remediation of existing buildings &/or new build with single stair upto’??’ metres.

1-2 hrs floor slab every floor

1-2 hrs floor slab every floor and sprinklers to all flats

1-2 hrs roof slab

1- 2 hrs floor slab every floor and sprinklers to all flats

bridgehead 2 floors below fire

control room

x2 no. 80mm hoses on stair up to fire flat

2 
ALTERNATIVES

 
1. THE ROOF

 2. REFUGE AT 
ANOTHER 

FLOOR



‘Adequate’ means of escape principles
ENHANCED SINGLE STAIRCASE BUILDING

Remediation of existing buildings 
&/or new build single stair upto’x?



‘Adequate’ means of escape principles
TWO STAIRCASE BUILDING

New build for future

TWO STAIRCASE BUILDING

Remediation of existing buildings 
&/or new build single stair upto’x?



‘Adequate’ means of escape principles
TWO STAIRCASE BUILDING

New build for future

External Alternative 
MOE stair with 

natural ventilation 
& solar or day- 

lighting

2 -4 hrs floor slab every

 5-10 floors

2-4 hrs floor slab every 

5-10 floors
or sprinklers to all flats

2-4 hrs roof slab

2 -4 hrs floor slab every 

5-10 floors

or sprinklers to all flats

FIRE

7.5m 15m 15m

up to 30m max.

Main FF stair

3 
ALTERNATIVES

 
1. THE ROOF

 2. REFUGE AT 
ANOTHER FLOOR 
3.CORRIDOR TO 
SECOND STAIR

No congestion

bridgehead 2 floors below fire

control room

x2 no. 80mm hoses on stair up to fire flat

Compartmentation



Alternative MOE Options
Additional stairs, OR enhanced core & lifts, and compartmentation.



Alternative MOE Options
Additional stairs, plus enhanced core & lifts, and compartmentation.



ARCHITECTS VIEW OF 
TWO STAIR CHALLENGE

WHAT HAPPENS NEXT?

 PBUSSEY@AHMM.CO.UK

Paul Bussey RIBA, FIFireE, IMaPS, FIIRSM, FASFP
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