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Re-use of an Italian historical 
building,  XVI Century villa, as a
University Post Graduate business 
school.

Necessity to adequate existing 
building to Fire Prevention rules.
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Building Description

4 floors building height (1 basement floor and 3 
above ground floors)  

7 final exit doors

3 emergency staircases

Internal fire compartments

Basement
floor

Ground 
floor

Second 
floor First floor
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Activity Description

International school for post graduate students 
(from all around the world)

Services:

Classrooms;

Study halls;
Kitchen and 
Dining halls;

Gym;

Administrative 
offices;

Meeting rooms;
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Activity Description

Fire protection systems:

Fire Detection System extended to 
the whole building;

Internal hose reel network;

Vocal Alarm system (EVAC).
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Occupants Description

Occupants can be considered as “Awake” (no dormitory is present) and 
“Familiar” (courses have at least 6 months duration);

“A” classification according to ISO Standard(1).

(1) ISO/TR 16738:2009 “Fire-safety engineering -- Technical information on methods for evaluating behaviour and movement of people”

About 250 people are considered to be present at the same time.

Foreign students shall be considered in the fire safety strategy.
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Prescriptive Rules 
requirements(2)(3):

(2) D.M. 26 agosto 1992 “Norme di prevenzione incendi per l'edilizia scolastica.”
(3) Lettera Circolare DCPREV prot. n. 3181 del 15/3/2016 “Linea guida per la valutazione, in deroga, dei progetti di edifici sottoposti a 
tutela ai sensi del d.lgs. 22 gennaio 2004, n. 42, aperti al pubblico, destinati a contenere attività dell’allegato 1 al D.P.R. 1 agosto 2011”

Problems:

Request to provide all emergency 
staircases in fire separated 
compartments

Request to have an external 
emergency staircase

or

Historical restrictions do not 
permit

to transform existing main staircase into 
a fire protected one, neither to provide 

an external emergency staircase.
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Prescriptive 
Method
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C
R

IT
IC

A
L 

P
O

IN
T

S

Performance 
Based Design 

Approach
…to
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Intelligent 
Active Dynamic 
Signage System 

(IADSS) 

Furniture’s 
material

New Fire 
Rating 
Door

Egress 
time 

evaluation

CFD 
Analysis

NEW FIRE SAFETY STRATEGY

Development of Safety 
Procedure (management level)
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Intelligent Active Dynamic Signage System (IADSS) 
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Intelligent Active Dynamic Signage System (IADSS) 

Egress routes are identified and 
dynamic signage position are 
located.

Depend on compartment on fire 
Emergency signages are set up.



M.Eng. Matteo Pugnalin

FI
R

E
 S

A
FE

T
Y

 S
T

R
A

T
E

G
Y

12

Intelligent Active Dynamic Signage System (IADSS) 
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Egress time evaluation

In order to evaluate the egress time, the Required Safety Egress Time (RSET) 
is calculated according to ISO(1) and BS(4) Standards;

(4) BS-PD 7974-6:2006 “Application of fire safety engineering principles to the design of buildings. Human factors. Life safety strategies. 
Occupant evacuation, behaviour and condition (Sub-system 6).”
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Egress time evaluation

Particular focus on travel time considering effects of IADSS. 
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Pathfinder Simulation

In order to check Evacuation Time, egress simulation was performed, using 
Pathfinder

Set software using ISO TR 16738 data and formula
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Pathfinder Simulation

In order to check Evacuation Time, egress simulation was performed, using 
Pathfinder

Comparison between hand calculation data and Pathfinder results
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Egress time evaluation

For every scenario RSET is calculated, considering all the parameters and a 
safety margin
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CFD Analysis

In order to evaluate Available Safe Egress Time (ASET), CFD Model is used. 
The software FDS is used.

In order to evaluate ASET value following parameters are considered:

Visibility (at 2 meters from floor);

Temperature (at 2 meters from floor);

Heat Radiation (at 2 meters from floor);

FED (at 2 meters from floor);

Parameters threshold is defined according to Italian 
Fire Code(5)

(5) DM 03/08/15 “Approvazione di norme tecniche di prevenzione incendi, ai sensi dell'articolo 15 del decreto legislativo 8 marzo 2006, n. 
139”
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Fire Scenario Definition

Worst fire scenarios, in 
terms of density of people 
respect the number of exit 
routes, were analyzed with 
the software FDS, in order 
to determinate Available 
Safety Egress Time (ASET).
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CFD Analysis results

For every design fire scenario the comparison between ASET and 
RSET was performed; for ASET calculation visibility, temperature, radiation 
and FED level were considered. The ASET was imposed equal to first 
evaluation parameters that exceed admitted threshold. 
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The analysis of the human wayfinding has led to 
develop new strategies for the evacuation in 
emergencies. 
the Intelligent Active Dynamic Signage System 
(IADSS) has been considered to redirect people, 
indicating the viable and non-viable exits, 
depending on the position of the fire source 
identified by the automatic detection system.

low impact on the building since they do not 
need any layout modifications. 

“active” (intelligent) wayfinding systems monitor 
human egress process, spreading of the fire and 
damages to building, and suggests the best 
escape paths depending on these conditions.
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 BS PD 7974-6:2004 “The application of fire safety engineering principles to fire safety design of buildings – Part 6: Human factors: Life 
safety strategies – Occupant evacuation, behavior and condition (Sub-system 6)”;

 ISO/TR 16738:2009 “Fire-safety engineering -- Technical information on methods for evaluating behavior and movement of people”

 SOCIETY OF FIRE PROTECTION ENGINEERING, 2008. SFPE Handbook of Fire Protection Engineering. Fourth Edition. USA: National Fire 
Protection Association;

 V. BABRAUSKAS. Glass Breakage in Fires. USA: Fire Science and Technology Inc.;

 BURNING ITEM DATABASE, DEPARTMENT OF FIRE PROTECTION ENGINEERING (Internet). University of Maryland (USA) (consultato
17/11/2016). Disponibile all’indirizzo http://www.firebid.umd.edu

 G. ASCENZI – G. VILLI – G. VULPIANI, 2010. Ingegneria della sicurezza antincendio, Guida all’utilizzo di FDS (Fire Dynamics Simulator). 
Palermo: Dario Flaccovio Editore. p. 47;

 A. LA MALFA – S. LA MALFA, 2009. Approccio ingegneristico alla sicurezza antincendio. Settima Edizione. Roma: LegislazioneTecnica S.r.l.;

 E. D. KULIGOWSKI – R. D. PEACOK, 2005. Technical Note 1471, A Review of Building Evacuation Models. USA: National Institute of 
Standards and Technology;

 C. SENIA – M. BELLOMIA, 2016. La Fire Safety Engineering e i beni tutelati: il teatro della Concordia di Ragusa. Roma: Epc Periodici S.r.l. –
Socio Unico;

 CFPA EUROPE, 2009. CFPA-E No 19:2009, Fire safety engineering concerning evacuation from buildings. Sweden: Confederation of Fire 
Protection Association in Europe (CFPA E);

 V Babrauskas, 2001, “How do electrical wiring faults lead to structure ignitions?” 7th international Fire & Material conference, San 
Francisco, USA, pp39-50., Interscience Communications.

 R.W. Bukowski, E.K. Budnick e C.F. Schemel, 1999, “Estimates of Operational Reliability of Fire Protection System”, International Conference 
on Fire Research and Engineering (ICFRE3)
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