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INTRODUCTION

ÅEvacuation - Learning from the masters

ÅLearning from previous incidents

ÅEducating Fire Departments on evacuation

What is the primary focus for a firefighter when arriving at a high-rise 
fire? 



JOHN (JACK) FRUIN  
(1928 ς 2025) ENGINEER, PEDESTRIAN PLANNING, CROWD SAFETY.

Å Dupont Plaza ς Fire Engineers advised ς Building 
Codes are written around dead bodies. John advised 
this was a terrible trueism.

Å Communication systems are very cheap and can be 
very effective. Mr CǊǳƛƴΩǎ colleagues who barricaded 
themselves in the refuge area during September 11 
might be alive today if they had greater access to 
better communications.

Å Mr Fruin agreed that elevator evacuation should be a 
part of evacuation, possibly by protecting the shaft. 
Had witnessed 50 people getting out of the lifts into 
observation decks in the Trade Towers. The Elevator 
could really speed up the evacuation and put less 
people in the stairwells providing better access for 
firefighters.



JOHN (JACK) FRUIN

Å²Ƙƛƭǎǘ ǘŜŀŎƘƛƴƎ ŀǘ tƻƭȅǘŜŎƘ ƛƴ ǘƘŜ слΩǎΣ ǘƘŜ ŜǾŀŎǳŀǘƛƻƴ ƳƻŘŜƭǎ ǿŜǊŜ 
very rudimentary. The previous models were based on world war 2 
veterans who were fit, people were living on rations, they were thin. 
This is where Pedestrian, Planning and Design originated.

Å Questions over the models for the rate of ascent on stairwells when 
we have below ground structures, subways, tunnels, etc. These are 
based on descent models.

Å Design based on 50year old models does not make any sense.

Å In the Trade Towers ς difficulty to even run full scale evacs. Could 
Ǉƻǎǎƛōƭȅ ƘŀǾŜ Ǌǳƴ ǘƻ ǘƘŜƛǊ ǎƪȅ ŦƭƻƻǊǎ όǊŜŦǳƎŜ ŀǊŜŀǎύ ōǳǘ ƛǘ ŘƛŘƴΩǘ ƻŎŎǳǊ 
as the building was deemed very safe.



JOHN (JACK) FRUIN

ÅvǳŜǎǘƛƻƴŜŘ ǇŜƻǇƭŜΩǎ ŀōƛƭƛǘȅ ǘƻ Ǉŀȅ ŀǘǘŜƴǘƛƻƴ ŘǳǊƛƴƎ 
evacuation drills, even Mr Fruin came home as a child with 
ǘƘŜ ƛƳǇǊƛƴǘ ƻŦ {ƛǎǘŜǊ wƻǎŜǎ ƘŀƴŘ ōŜŎŀǳǎŜ ƘŜ ŘƛŘƴΩǘ Ǉŀȅ 
attention during a practice evacuation.

Å Previous research conducted needs to be revisited. It may 
show that society is changing, not just with computer 
modelling, but actual people to demonstrate evacuation 
models/speeds/movement.

Å Discussion - evacuation speed may be different for 
different cultures and different building types. There may 
be a factor applied to a mixed-use building or a school 
compared to an office building, high population cultures 
may move faster in stairwells.



GLENN CORBETT
FMR ASS. FIRE CHIEF & ASSOC. PROF. JOHN JAY COLLEGE

ÅFire tests conducted in the 1928 (NIST), measured temperature profiles in 
the Treasury Building, Washington. This data is still used today ς the 1hr 
ŀƴŘ нƘǊ ŎǊƛǘŜǊƛŀ ƛǎ ōŀǎŜŘ ƻƴ ǊŜǎŜŀǊŎƘ ŦǊƻƳ ǘƘŜ мфнлΩǎΦ

ÅLack of incentive to conduct further testing, identifying real heat release 
rates as it may prove certain products are not suitable.

ÅGlenn Corbett advised - family members of those killed in Sept 11 - gave 
power to the experts, provided a platform and a voice on subjects like 
evacuation. It appears it takes multiple deaths and emotions for change to 
occur.

ÅWhat have we achieved since Grenfell?

ÅThere is an incredible voice from those who lost family members in 
Grenfell ς this can now assist to drive change by empowering the experts.

ÅUK ς there must be a means to communicate there is an emergency, there 
must be an alternative means of escape, there must be a plan for mobility 
challenged occupants.

ÅSome of these weaknesses also exist in Australia. This a global problem. 
Buildings built to older standards and codes. Not having an alternative 
means of escape. Failed ageing compartmentation. What is our plan for 
mobility challenged evacuation in Australia?



JAKE PAULS
Å Attention to the design of staircases ς depth of the stair, the 

relation to the handrail, the lighting or use of 
photoluminescent paint, paint erosion on stairwell handrails 
to assess them for effectiveness - has Covid changed how 
we use handrails? 

Å This has potential to influence code development. Jake 
advises people walk within reach of a handrail even if they 
are not using it ς this becomes an issue with wider 
stairwells.

Å Concerns with the use of mobile phone use during 
evacuation. Whilst they can provide enhanced coms, are 
they a distracting device during an emergency? 

Å Potential for mobile phone use / evacuation systems to be 
multipurpose for people living or working in buildings. Not 
only does it provide emergency information, but it provides 
daily info on what is occurring in the building. People 
become familiar with it, more value placed on a multi use 
system. 

www.bldguse.com



JAKE PAULS

Å The slowest person influences the evacuation speed for all.

Å The fire engineering community still pays greater attention 
to water flow than people flow and the various factors, 
including ergonomics, that help understand and improve 
such critically important flow and its safety.

Å Evacuating with animals, young children.



EVACUATION DRILLS

Å Evaluate how long it takes to get out 

Å Or to educate the occupant through 
a rehearsal. 

Å Trying to do both - ŀǊŜƴΩǘ ǎǳŎŎŜǎǎŦǳƭƭȅ 
achieving either.

Å People need to be trained on an individual level, not 
just walk down stairs.

Å A basic fire drill does not practice with the flexibility 
that may be required.

Å Mobility impaired evacuation is not always factored 
into the evacuation speed for a building.



PROF. ED GALEA

Å Appropriate Evacuation devices can assist with mobility 
challenged evacuation and will ensure evacuation speed is 
not reduced

Å Dynamic Evacuation Signage
Å Culture/Nationality can influence evacuation as evidenced 

by various aircraft evacuations



DR KEITH STILL  
CROWD RISK - UNIVERSITY OF WARWICK

Å Evacuation models ς may need to be based on what the 
most stupid thing a person might do.

Å Crowd movement is based on many assumptions. Very 
difficult to test human reactions in an emergency, so many 
ǾŀǊƛŀōƭŜǎΣ ǿŜ ŎŀƴΩǘ Ƨǳǎǘ ǎŜǘ ŀ ōǳƛƭŘƛƴƎ ƻƴ ŦƛǊŜ ŀƴŘ ǘŜǎǘ ǘƘŜ 
reactions, we have to base our models and codes on 
assumptions or what has gone wrong in the past.

Å Use of computer models for crowd movement ς we must 
understand the assumptions, what type of person is the 
model based on, what situation were they in, what age. We 
ŎŀƴΩǘ Ƨǳǎǘ ƎǊŀō ŀ ƳƻŘŜƭ ŀƴŘ ŀǇǇƭȅ ƛǘ ǘƻ ŜǾŜǊȅǘƘƛƴƎ ς very 
similar to bushfire predictions ς we need to understand the 
data input.



DR ERIC MARCHANT ς EDINBURGH
ARCHITECT AND FIRE ENGINEER

Established Fire Engineering ς 1974 ς University of Edinburgh.

ÅCŜǎǘƛǾŀƭ ¢ƘŜŀǘǊŜ ό9ƳǇƛǊŜύΣ 9ŘƛƴōǳǊƎƘΣ ŜŀǊƭȅ мфллΩǎ ŀŦǘŜǊ ŀ 
fire, Three Blind Mice, 2.5mins, survives in the UK ς this 
determines travel distances.

Å Person with crutches can move as fast as others, just needs 
5 times the space.

ÅWhat does the occupant need to know? Do they know 
where they are, do they know what is happening? Which 
route should they travel?

Å Communications is crucial

Å Communication in Grenfell was pathetic



PROF. KAREN BOYCE ς ULSTER UNIVERSITY
Å Evacuation challenges will increase due to ageing 

populations, obesity and mobility challenged.

Å 8-13% of people have a mobility impairment

Å 2-3% of people are not capable of walking downstairs



BUILDING ACCESS

Abadi Access

Ex-Access Ramps

Round Tower (Rundetaarn) 
Copenhagen, 1642, 
7.5m helical corridor ramp



MICHAEL KINSEY 
HUMAN BEHAVIOR/ EVACUATION MODELLING / FIRE ENGINEER

BS EN 81-76:2025
Published Standard for Evacuation Lifts 
for Disabled People

Å Two Lift Classifications. Class A 
(simpler buildings), Class B (complex 
buildings requiring firefighting lifts).

Å Three modes ς auto evacuation, 
remote assisted and driver assisted.

Å Priority to fire floor, above and below.
Å Enhanced fire protection and power 

supply



AGEING BUILDINGS MEET AGEING 
POPULATIONS

YƻƴŜ ŀŘǾƛǎŜǎ нм҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ǿƛƭƭ 
be over 60 by 2050.



EVACUATION ELEVATORS ς U.S

Å International Building Code (IBC) 2012 & The 
International Organisation for Standardisation 
(ISO) ISO/TR 25743:2010

Å Post September 11, IBC Introduced occupant 
evacuation elevators

Å Alternative to providing a third set of stairs for 
buildings over 420 ft (128m)

Å Back up power, lift system interconnected with 
fire detection, sprinkler protected, prevent 
sprinkler ingress into elevator shaft, fire rated lift 
shafts, larger lobby/refuge areas ς accommodate 
25% of people on the floor and one wheelchair 
space for every 50 people, automated operation 
with manual override, enhanced signage, two way 
communication



SAGIV WEISS-ISHAI 
SAN FRANCISCO FIRE DEPARTMENT

181 Freemont St, San Francisco



Redi Towers, Helsinki, 22 to 35 floors, 8 towers

Å 3 Occupant Evacuation Elevators
Å Retain 2 stairwells
Å 3 means of escape
Å Hallway forms the refuge area
Å Cost effective means of incorporating elevators

EVACUATION ELEVATORS - FINLAND

L2 Fire Safety Ltd



Scandic Victoria Tower, 2011, 299 rooms over 
34 floors

EVACUATION ELEVATORS - SWEDEN



DR PAUL GRIMWOODς
PIONEER IN FIRE SAFETY/ FIRE ENGINEERING - 2024



TOOWONG FIRE ς 
BRISBANE ς 2011

Lack of stairwell protection



BANKSTOWN FIRE - 2012

Connie Zhang fell or jumped to her death.
Ginger Jiang, confined to a wheelchair gave evidence at the 
Coronial Inquest. The fire was so ferocious the metal frame of 
the bedroom window was melting in her hand.  Her and a 
friend, Connie Zhang, were forced into a bedroom unable to 
ŜǎŎŀǇŜΦ {ƘŜ ŀŘǾƛǎŜŘΣ άǘƘŜ ǎƳƻƪŜ ǿŀǎ ǘƻƻ ǎǘǊƻƴƎΣ ǿŜ ŎƻǳƭŘƴΩǘ 
breathe ς ƛŦ L ŘƻƴΩǘ ƧǳƳǇΣ LΩƭƭ ŘƛŜ ƛƴ ƘŜǊŜΦ



CATHEDRAL PLACE
2013 - BRISBANE



CATHEDRAL PLACE

Compartmentation can fail



DOCKLANDS ς LACROSSE FIRE - 2014

Å Evacuation had been practiced
Å Fire occurred middle of the night
Å Evac system
Å Evac system eventually failed, but 500 people evacuated 



ADDRESS HOTEL, DUBAI - 2015



GRENFELL ς 2017 ς 72 CASUALTIES

ÅMultiple evacuation failures
Å Failure to initiate evacuation
Å Failure to understand Fire Department internal 

procedures
Å No communication system to initiate evacuation
Å Complete failure of not shifting from stay put to 

evacuation

[CtΩǎ ƻǿƴ ǇƻƭƛŎȅ ǎǘŀǘŜŘΣ άLǘ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ǳƴŘŜǊǘŀƪŜ ŀ 
ǇŀǊǘƛŀƭ ƻǊ Ŧǳƭƭ ŜǾŀŎǳŀǘƛƻƴ ƛƴ ŀ ǊŜǎƛŘŜƴǘƛŀƭ ōǳƛƭŘƛƴƎ ǿƘŜǊŜ έǎǘŀȅ 
Ǉǳǘέ ǇƻƭƛŎȅ ƛǎ ƴƻǊƳŀƭƭȅ ƛƴ ǇƭŀŎŜΦ
So why was the evacuation only ordered at 1.57mins by Andy 
Roe.
Because the policy was purely a line in a policy document.
Incident commanders were not trained to evacuate buildings 
or to spot the signs they may need to evacuate.

Peter Apps ï ñShow me the Bodiesò, 2022 ï published by 
One World


