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The lifeblood of any field of study

“Data that bridges the gap
between observation,
understanding and
application”

Steve Gwynne
NRC-Canada
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The collection and compilation of school evacuation data for model use @,;MM

A. Cuesta™, SM.V. Gwynne”

* GADAY Grougg - Fire Safety - Reseants und Teehmoligy, Univessity of Comubeis, Ave, Los Cestrus, 3/, 39005 Santnder, Spain
" Nationad Besearch Cowneil Caneda

ARTICLE INFOD ABSTRACT
Acticte history: Numerous evacuation models are row able o represent papulations with diffesent movemert abslities.
Reveived 17 July 2013 Haweser, this representation is nol Aways supported by empincal data; Le, the functionality ean ooca-

feceived in revised form 4 Hovember 2013 stanally averreach the empirical suppont for st The goals of this work are: (1)t provide data that adds
Aopesc B Nemeber 218 10 the and af wilnerable and (2} to

provice sufficiently detailed and transparent data-sets for medel configuration and validation.
Data was collected dusring fve evacustions frem the same school. conducted between 2011 and 2014,
m;““,m data Children from 4 to 16 years old were involved in these drills. Four of the svacuations were unannounced,
Evacustion medeling vakdanen while one was semi-announced (Le. staff were aware that the drill would be conducted an a particular
LNRROUNCEd EvansImien exerclses day) In addition to the initial scenaro conditions (eg. the bulkling geometry. population, procedures
employed, etc.), er of diff data-sets llected: s, travel
spoeds, route use and evacuation amival curves, Through the provisian of detailed architecnural diagrams
and ather initial conditions and raw datafanalysis describing evacuee performance it is hoped that this
data-set will be used in the development of evacuation models and their applization. The limitations
in the data collection and analysis process are oushined allowing the modeler to identify where issues

might arise and take corrective actions where possisle,

Crown Copyright © 2015 Published by Elsevier Ltd. All rights reserved,
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e Escasos
e Dificiles de recopilar
e Dificiles de interpretar

e No apoyados en teorias solidas

* No contienen informacion detallada
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School egress data: comparing the configuration and validation of
five egress modelling tools

Arturo Cuesta"*¥, Enrico Ronchi’, Steven M. V. Gwynne®, Michael J. Kinsey®,
Aoife L. E. Hunt® and Daniel Alvear'

 University of Cantabria. Los Castros s/n, 39005, Cantabria, Spain
* Department of Fire Sofety Engineering, Lund University, Lund, Sweden
*Camstruction - Fire Safety. National Rexearch Council, Otiaen, Canada
“Arup, Shanghai, China
*AECOM, Newcastle, UK

SUMMARY

Data were collected between 2011 and 2014 from five evacuations involving the same school buildings
located in Spain, Children from 6 o 16 years of age were observed during the evacuation exercises.
Background information was collectcd on_ key factors deemed 1o influence evacuation performance; a
description of the geometry, the population involved, the and. the i of
the drills conducted. Using live observations and video footage of these drills, evacuation data were
collceted, focusing on the pre<cvacuation times, the routes cmploycd, the travel specds adopicd and the
arrival times. Thm: data informed a range of a pasteriori simulations, conducted by using four computer
madcls (buil SXODUS, « and STEPS) and the Socicty of Fire Protection hngl-
neeting hydraulic model (ie. Socicty of Fire han &

drawn between the models’ output lmixgmmndu: obscrved outcome for one of the trials mdcmnmm: the
accuracy of the model predictions given that they were configured. by using the initial conditions for a spe-
cific evacuation, The purpose of this work is to (1) provide insight into lhcmnﬁgurxnnn of these models for
equivalent scenarios, (2) examine any variation in the imitial
conditions, and (3) provide suggestions on haw to perform validation studics for mumph:. cvacuation
madcls. Copyright © 2016 John Wilcy & Sons, Lid,

Recrived 29 February 2016; Revised 22 July 2016; Accepied 12 Seplember 2016

KEY WORDS:  data i i idation; school ion; egress si
unannounced evacuation drills

L. INTRODUCTION

models are ployed w quantify evacuee performance. In order w credibly do
so, they require testing. Real-world observations are required, in as complete and refined a manner as
possible, to enable validation of model perfommme_ In Lh.m way, detailed comparisons can be made to
compare the simulation of specific against ive data, The work
presented here outlines a series of real-world observations and the application of these data in five
evacuation models.
The evacuation process in schools is particularly challenging as children are not typically expected
to self-evacuate but will instead be reliant upon direction from staff [1,2]. The behaviour of school

*Comespondence to: Arturo Euﬂu. University of Cantabriz, Los Castros /o, 39005, Cantabria, Spain.
E-mail: cucstanr@unican.

Copyright © 2016 John Wiley & Sons, Lul.
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Escenarios/procesos

e Nuevos entornos
e Nuevas amenazas

Nuevas estrategias de seguridad

e Nuevas conductas
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Tiempo

Pre-evento Evento Post-evento

PBD “Forense”

¢Qué esta pasando
y cOmo resolverlo?

¢ Qué pasaria? éQué paso?
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EMERGENCY
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@T\'tulo: METODO Y SISTEMA INTELIGENTE PARA LA GESTION DE EMERGENCIAS EN TUNELES DE
data CARRETERA
@Resumen'
.. Método para la gestion de una emergencia mediante
Dec|s|0ns Model apoyo para toma de decisiones de seguridad en un

;y tinel de carretera, que comprende las etapas de:
identificar un escenario del tinal de carretera a través

. de una primera drea de evacuacion y una segunda
N # Activate the drea de evacuacion, donde la primera es la zona
N - Emergency plan donde se encuentiran los vehiculos y personas
directamente involucradas en la situaciéon de

emergencia y 1as personas en peligro inminente; y la
segunda es adyacente a la primera, donde se
er los i atrapados; la

l posibilidad de bidireccionalidad (a{sub,| BIDIREC}) en

I
1
[}
!

FIGURA |

el proceso de evacuacion de la primera drea; calcular
la distancia (d{sub SI}) desde la boca contracorriente
del tunel hasta el lugar de ocurrencia del incidente; la
distancia {(d{sub,|1}) desde la boca contracorriente del
tanel hasta la primera drea; la distancia (d{sub,I2})
desde la boca contracorriente del tunel hasta el final
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(100 runs) processing?
EvacTunnel Yes <5s Yes Yes
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GridFlow Yes 403 s Yes No

J.A. Capote, D. Alvear, O. Abreu, A. Cuesta, V. Alonso; 2013; 'A real-time stochastic evacuation model for road tunnels’;
Safety Science; volume 52; pp.: 73-80.
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Influencia social

1. Miramos a otros
Latane and Darley, 1968; Nilsson and Johansson, 2009; Kuligowski, 201

2. Cooperamos

Jones and Hewwitt, 1986; Fahy et al., 2011, 2012; Gwynne et al., 2006
3. Decidimos juntos

Emergent norm theory (ENT), Turner and Killian, 1987

4. Evacuamos en grupo
Feinberg and Johnson, 2001; Kuligowski, 2016
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Hy: UCV(X), < LCV(X),
Hq:UCV(X), < LCV(X),

1
|
|
|
I
|
|
Donde: !
UCV(X), = Intervalo de confianza *

superior del Coeficiente de Variacion < >
de la variable X para el i-th grupo X

(CV(X)i);

LCV(X), = Intervalo de confianza
inferior del Coeficiente de Variacion
de la variable X para todos los grupos

(CV(X),);

6(X), =1- %)
oV (X),
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Localizacion inicial
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