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Fire and evacuation regulations are based upon*:
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a) The time taken for the average person to
walk 100m (1.1 minutes)

b) The assumed minimum for fire and rescue
services response time (8 minutes)

c) The 95th percentile of total evacuation times
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continuously shouted “GOAL!” (1.1 minutes)
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Simulating emergency evacuations
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It depends on the type of cue

_____________________________________________________________________________________

£ .
< R g
3 oy F
< 3 i -
o ; - =
Bs T -"‘:—'— .
. L& W o
AN
oL - .
R g > a
“J
Z ;

-
N

Incident
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@ Olly Murs @ @ollyofficial - 1h
\ Evacuating store now!!! F- “ " heart i
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@ Olly Murs @ @ollyofficial - 1h
\ Really not sure what's happened! I'r

< and running towards exits!
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@ Olly Murs @ @ollyofficial - 1h
' F ek everyone get out of @Selfridge
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How would we like people to respond to an alarm?

-

* Follow instructions A

* Respond immediately

* Use the escape paths efficiently

* Move directly to a place of relative
safety




How do people really respond to an alarm?

g Follow instructions

* Respond immediately

* Use the escape paths efficiently

* Move directly to a place of relative
safety

~

(e Misinterpret/ignore cues and

instructions
* Interpret information in different ways

* May not move directly to a place of
relative safety

* Seek information and find people

* Engage in non-evacuation activities

e Use routes according to familiarity
rather than design

k Gwynne, S., Engineering Human Response, zoy




Why?

We are biased towards normalcy and optimism




PANIC



Pamc |n London: Flrst ninments after Parsnns Green explosion
' caught onh camera (VIDEOS, PHDTOS)
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_9parsons Green explosmn- Some

) passengers ‘took selfies’ as crowd tried 645
| to escape London Tube statlon :
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Panic?

Press Association / Sithon Peach
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“... there was no trouble during the mass evacuation.
People were just singing and chanting as usual...”

https://www.theguardian.com/football/2016/may/16/manchester-united-fake-bomb-fiasco-call-for-investigation-old-trafford



PAMNIT

Decision-making



Real behaviours




#itscomplicated



What do we do when something is complicated?



The easy bit

« The time taken to respond to
an emergency

 The actions performed during FI ow rate

an emergency

 Route and exit use, and the e S tl m eS
Interpretation of information .
p Magic numbers




Two and a half minutes

HM Government

The Building Regulations 2010
Fire safety
APPROVED DOCUMENT

VOLUME 2 - BUILDINGS OTHER
THAN DWELLINGHOUSES

Means of warning and escape
Internal fire spread (linings)
Internal fire spread (structure)

B memm)  Stair Width =

Diagram 15 Merging flows at final exit

v/

Number of People

2.5 (min) .80 (ped/m/min)

External fire spread
Access and facilities for the fire service

Came into effect April 2007

YOU cAN
PREVENT IT

For use in England”

oy grouana moor

%w—) storey exit

This can be calculated from the following formula:
W = ((N/2.5) + (60S))/80

Where:

W = width of final exit, in metres

N = number of people served by ground floor
storey exit

Q — ctair width in matrac




Two and a half minutes

HM Government
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CONTINE VEBGT

The time available for escape depends on
several factors including the distance that has
to be travelled to reach a place of safety and
the risk rating of the premises. Established
reasonable escape times are 2 minutes for
higher risk premises, 2.5 minutes for normal
risk premises and 3 minutes for lower risk
premises. For calculation purposes these times
are allowed for in the travel distances suggested
in Table 2. Guidance on establishing the risk rating
of your premises is given earlier in this section.




Two and a half minutes

HM Government

Guidance

Technical
Booklet

E

October 2012

Table 2.4 Widths of escape routes and storey exits

Maximum number Minimum width®@®)
of people(?

mm
50 7504)
110 850
220 1100

More than 220 5 per person(5)

Number of People

Width = e 00 (ped/m/min)
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Things may have changed since then




Who walks quicker?

England Football Fans Rugby League Fans Ed Sheeran Fans

None of them: they all
haye the same speed




Who walks quicker?

England Football Fans Rugby League Fans

174 m]/s 1160 m/s

Taylor Swift Fans Michael Mainelli

1. 64-Mmys 134 m/s

Ed Sheeran Fans

150 m/s

Non. of them: thev .l
have ti. > same s ced



Wembley research study

Research Partnership:

Football Crowd Rugby League Crowd ) g
V‘ “ | | | ‘\ ’ “ | - ‘s‘

Dr Enrico Ronchi Prof Steve Gwynne Dr Aoife Hunt

The Analysis of Pedestrian Movement
and Behaviour of Different Crowds
during Stadium Egress

Anna Larsson & Elin Ranudd

movement

strategies
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Modelling capacity vs. d
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Crowd density analysis

Peak Density in people/m? == < 0.31
== 0.31-0.43
0.43-0.72
0.72 - 1.08
== 1,08 - 2.17
w217 -4
- > 4.0

Corresponding Fruin Level of Service (Walkways)
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What have we learned?

_Z." Emergency behaviour is complicated, but people rarely “panic’.
g Building codes rely on old data, but research is catching up.
«<> Cutting-edge simulation technology can help planning.

And...

Michael may increase his walking speed by attending Taylor Swift
concerts.
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® Thank You

Dr Aoife Hunt
aoife.nunt@ghd.com

=» ghd.com/advisory



Why is it Important to understand human
behaviour?

* |t influences the time to reach
safety

* Determines effectiveness of our
safety procedures and management

* Helps us to plan for better
survivability
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