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Fretag, 30. Apri 2010 10:58 Utr
URL: hitp:/mww.aligemeine-zeitung. de/region/main/meldungen/886 1757 htm

Allgemeine 3eilung False fire alarm in a tunnel on a
g national road near Mainz,
Schrecksekunde im Hechtsheimer Autobahntunnel - Angeblich

Lebensgefahr Germany (2010)

24.03.2010 - MAINZ

Von Erich Michael Lang

Die Pannensene im Hechtsheimer Autobahntunnel reit nicht ab.
Wie erst am Mittwoch bekannt wurde, versetzte am vergangenen
Dienstagmorgen die Lautsprecheranlage die Autofahver, die mal
wieder in einem der Ublichen Berufsverkelrsstaus steckten, in
Angst und Schrecken. Lebensgefahr bestehe, alle solten
umgehend ihre Autos verlassen und die Schiissel stecken lassen,

Traffic participants were instructed
via loudspeaker to leave the
tunnel, but only few actually left
their car.

hiel es. ,Volig verunsichert und in Panik schauten wir uns (de im
Stau stehenden Autofahrer) gegenseitig an, aber niemand traute
sich auszusteigen. Fir finf Minuten stand der Verkehr voligst.
Der Gegenverkehr wurde vor dem Tunnel gestoppt”, berichtet ein Kopp
Augen- und Ohrenzeuge.

Gund s G renendbende Sk wt o “We [the traffic participants]

Fehlalarm in der Brandmeldeaniage. Wenn die Temperatur

o g s looked at each other, but nobody
:bm'ke«e Buft dmdemmsdtab,en:tiieww . "

o pursanpib v g dared to leave the car.

gewesen.

source: Mainzer Allgemeine Zeitung m:rmﬁdzegnlg
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Social Influence

Evacuation behavior

Perception

Experience

in tunnel emergencies

/ [ \

Cognitions

Emotions differences
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Pre-event Pre-evacuation Evacuation
Occupation Phase Phase
[ J

The Process of Evacuation in Tunnel Emergencies

® Driving Perception of threat  ® Leave the vehicle
® Traffic jam ® Information ® Move to
gathering evacuation
® Decision making destination.

® Preparation of

Evacuation

- e.g. Kuligowski, E. D. (2012). Predicting Human Behavior During Fires. Fire Technology 1-20.
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Occupants do not always use emergency exits to evacuate (Nilsson, Johansson, &
Frantzich, 2009)

Social influence on decision to leave the vehicle and the exit choice in tunnel
emergenoies (Nilsson, Johansson, & Frantzich, 2009)

Tendency to move back towards the tunnel entrance portal (Beard & Carvel, 2005;
Sime, 1985)

Social influence becomes more important if information is limited or
am biguous (Nilsson & Johansson, 2009)

Passive behavior of others may thwart immediate evacuation (Latané & Darley, 1968)

WTC 201
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Research Questions

[a] How do passive virtual agents influence participants behavior

during a tunnel emergency?

[a] Does information improve behavior and overcome possible

negative effects of SI?
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* _______
! [a] N=60
A . B
}Hﬂfo’“rmaﬁon\ [&] 4 groups with 15
g participants
[a8] Age: 24.58 +
5.08 years
[&] 30 Female
No participants
Information
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Traffic jam @

Drive 1:

l

Drive 2:

No event

Drive 3: @

Emergency E @

=2 Driving Direction <€ Smoke Movement

WTC 2013
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Head Mounted
Display

Moving Platform

Navigation

Devices
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participant is surrounded
* by smoke

_|, Vehicles with VAs are
covered with smoke

Truck is completely
™ covered by smoke

1, Smoke becomes visible

SI Condition  Control Condition  SI Condition  Control Condition
(n=15) (n=15) (n=9) (n=12)
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Research Questions

\ What happens after tunnel users leave their

vehicle?

[a] What effect does Social Influence have on the use

of emergency exits?

WTC 2013
Switzerland -Geneva
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Emergency exit

| — D T
Virtual agent : Starting position

® N =40; mean age = 21.13

® Repeated measures
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Experimental Conditions

1. No Virtual Agent (VA)

2. VA goes to emergency exit

3. VA goes away from

emergency exit

4. VA stays passive




Julius-Maximilians-
UNIVERSITAT VR-Study 2: Social Influence during Evacuation
WURZBURG

1. PowerWall

2. Stereoscopic

Presentation

3. Navigation

Devices

WTC 2013
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3. VA moves away
from emergency exit

| Starting Position

*. Starting
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4. VA stays passive

WTC 2013
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Research Question

\ How do Social Influence and Smoke Movement

Interact?
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Effect of S| and moving smoke on evacuation behaviour in a VR

tunnel emergency

[a] 42 participants in a road tunnel

Traffic jam and burning heavy good vehicle
Next emergency exit is 40 metres away

Smoke is moving towards the participants

2 experimental groups
1. Control group: Participants are alone

2. Social Influence: Virtual Agents run to the

emergency exit/ towards the smoke

WTC 2013
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Burning Heavy

Good Vehicle

Path of

Virtual Agent

N =42
Starting

J
Emergency l.
Exit _)
.I
10 metres\ Car —ig |
N
)
il
|
Ml
Emergency !

Signage _|'

Position 21 in each group (Social Influence vs. Control

Group)

24 female/ 18 male participants

Age: M =24.48, SD = 3.43 years

Reembursemet: 10,00€
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3D Multisensorial lab (CAVE)
® 5 side projection

® Stereoscopic presentation

¢ Body-tracking

® Navigation

¢ Steam®© Source Engine

® Controlled by CyberSession
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Research Question

[a] Is VR also a useful tool to improve the behaviour

of tunnel users?




Julius-Maximilians-

UNIE e Field Study
45 participants (23 male), randomly assigned to 3 groups

Control group

no information/ training

Informed group

reads brochure on tunnel safey

Kinateder et al., 2013
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How many participants make

— an emergency call or go to the

emergency exit?

Starting

Position

Tunnel L666N

(539,5 m)
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Simulated smoke and fire in real world road tunnel

Kinateder et al., 2013 wzﬁdzegl?i
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Similar problematic behaviour of untrained participants in VR

and field studies

Information and especially VR behavioral training may improve

tunnel evacuation
Strength of Social Influence varies across evacuation phases
Social Influence may have both positive and negative effects

Social Influence affects not only the outcome but also how it is

achieved (travel paths)

Sl
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