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A healthy city is one that is continually creating and improving those physical
and social environments and expanding those community resources which en-

able people to mutually support each other in performing all the functions of life
and developing to their maximum potential.

Health Promotion Glossary (1998)



ORGANIZERS:

YHuBep3uteT y beorpapy - ApXuTeKTOHCKK paKkynTeT University of Belgrade,
University of Belgrade - Faculty of Architecture Faculty of Architecture, Serbia
www.arh.bg.ac.rs

University of Ljubljana N -
Faculty of Architecture University of Ljubljana,

U R BAN LA B Faculty of Architecture, Slovenia

Professional Association,
PROFESSIONAL ASSOCIATION URBAN LABORATORY Urban Laboratory, Serbia

General Hospital, »Dr Franca
H Derganca« Nova Gorica, Slovenia
SPLOSNA BOLNISNICA “DR.FRANCA DERGANCA™ NOVA GORICA

SPONZORS:

Kreali

Creative together KREAL, Creative Aluminium, Kidri¢evo, Slovenia

SUPPORTERS:

DRUSTVD

> ISOCARP > DUPPS: =
AN Knowledge forbetter Cities Sl(gz T S PA ;'?;:ucm

MESTNA OBCINA SLOVENSKA KULTURND-GOSPODARSKA ZVEZA

NOVA GORICA UNIONE CULTURALE ECONOMICA SLOVENA m
*
*

Tempus

CIP - KataloZni zapis o publikaciji

Narodna in univerzitetna knjiznica, Ljubljana

614:711.4(082)(0.034.2)

INTERNATIONAL Academic Conference Places and Technologies (2 ; 2015 ;
Nova Gorica)

Keeping up with technologies to make healthy places [Elektronski vir]
: book of conference proceedings / [2nd International Academic Confer-
ence] Places and Technologies 2015, Nova Gorica, 18.-19. 6. 2015 ; editors
Alenka Fikfak ... [et al.]. - Ljubljana : Faculty of Architecture, 2015

ISBN 978-961-6823-68-5
1. Gl. stv. nasl. 2. Dodat. nasl. 3. Fikfak, Alenka
279986432




Places and Technologies 2015

KEEPING UP WITH
TECHNOLOGIES TO MAKE HEALTHY PLACES

BOOK OF CONFERENCE PROCEEDINGS

Editors:
Alenka Fikfak, Eva Vanista Lazarevi¢,
Natasa Fikfak, Milena Vukmirovi¢, Peter Gabrijelcic

Nova Gorica, Slovenia






2ND INTERNATIONAL ACADEMIC CONFERENCE x - - 4
PLACES AND E ) 4 T E
TECHNOLOGIES 2015 SO K AN R &
KEEPING UP WITH TECHNOLOGIES :
TO MAKE HEALTHY PLACES

18 ® 19 JUNE 2015 |NOVA GORICA | SLOVENIA

Contents

INTRODUCTION 10

HEALTHY CITY - TECHNOLOGY AND URBAN RESILIENCE 11
EVA VANISTA LAZAREVIC

A PLACE FOR PLACES: LIVE AND STAY 13
NATASA FIKFAK

NOVA GORICA 14
MATEJ ARCON

HEALTHY CITY - TECHNOLOGY AND URBAN RESILIENCE 17
RuZicAa BoZovi¢ STAMENOVIC

INNOVATING AT LISBON'S WATERFRONT PLACE,

THE "TAGUS PLATFORM" PROJECT 19

PEDRO RESSANO GARCIA

TOPIC I: Architecture and Health 19

HEALTHY BUILDINGS: THE ICF CLASSIFICATION AS A DESIGNING TOOL 20
ALBERTO ARENGHI, DANIELE MALGRATI, MICHELE SCARAZZATO

THE HEALTH ASPECTS OF SUSTAINABLE ARCHITECTURE 26
KosARA KuiunDZI¢

UNIVERSITY AND DWELLERS’ ASSOCIATIONS TOGETHER FOR

CREATING SUSTAINABLE AND HEALTHY URBAN ENVIRONMENTS 32

LuciA MARTINCIGH, FRANCESCO BIANCHI, CECILIA DE MARINIS, MARINA DI GUIDA,
GIOVANNI PERRUCCI

“VERTICAL” CITY 39
DAMIJANA LoJANICIE

HEALTHY WORKPLACE: UTOPIA OR REALITY OF MODERN
ARCHITECTURAL DESIGN IN BOSNIA AND HERZEGOVINA 45

TuANA VulI€ié, TANJA TRKULJA
SUSTAINABLE DESIGN FOR IMPROVEMENT OF HEALTHY BUILT ENVIRONMENT52

ALEKSANDAR PETROVSKI, OGNEN MARINA, GEORGI DIMKOV, DIMITAR PAPASTEREVSKI
HEALTHCARE DESIGN REVISITED — NEW APPROACHES

TO USER — CENTRIC, EFFICIENT AN EFFECTIVE DESIGN 59
EVA VANISTA LAZAREVIC, JELENA MARIC, MILENA VUKMIROVIC, GORAN RADOVIC
BUILDING MATERIALS AND HUMAN HEALTH: DESIGNERS' PERSPECTIVE 74

SAJA KOSANOVIC, ALENKA FIKFAK, MIRKO GRBIC

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015



2ND INTERNATIONAL ACADEMIC CONFERENCE

PLACES AND ' Vb L E
TECHNOLOGIES 2015 ST ‘

KEEPING UP WITH TECHNOLOGIES A
TO MAKE HEALTHY PLACES ; % 2

18 ® 19 JUNE 2015 |NOVA GORICA | SLOVENIA

TOWARDS A NEW UNDERSTANDING OF HEALTHY PLACE 80
SAJA KosANOVIE, EVA VANISTA LAZAREVIC, SLADAN TIMOTUEVIC

ENVIRONMENTAL FEATURES OF BUILDING MATERIALS OF TRADITIONAL

OHRID HOUSE AND THEIR CONTRIBUTION TO ITS HUMAN DESIGN 86
RADMILA TOMOVSKA, ANA RADIVOJEVIC

HEALTHY ARCHITECTURE AS A RESULT OF BALANCED INTEGRATION

OF ARTIFICIAL AND NATURAL RULES 93
DZENANA BUEDIC, RADA CAHTAREVIC, SENAIDA HALILOVIE

HEALTHY ARCHITECTURE FOR CHILDREN 101
JuLuA ALEksI¢

MEDICINE AND ARCHITECTURE IN THE CONTEMPORARY SOCIETY 107
Ika CerPES

MARGINALISATION OF LOCAL COMMUNITIES

ALONG THE STRAIT OF SINGAPORE 115

MAGNUS NicKL, VERENA STECHER
THE SCALE OF ACUTE CARE HOSPITALS IN SERBIA -

THE NEED FOR RETHINKING 121
MARKO MATEJIC
ARCHITECTURE AND HEALTHY LIVING SPACE 127

GORAN RADOVIE

TOPIC II: Physical Planning and Quality of Place 140

DEVELOPMENT DIRECTIONS OF URBAN STRUCTURE THROUGH

REGISTRATION OF CHANGES OF SEGMENTS OF URBAN COMPLEX 141
VELIMIR STOJANOVIC

THE TRANSFORMATION OF THE SQUARE

CARICA MILICA IN NOVI SAD (SERBIA) 147
IVANA SENTIC, KSENUA HIEL

VARESE LIGURE: AN ITALIAN RURAL MUNICIPALITY WHICH HAS

IMPLEMENTED AN EXEMPLARY MODEL OF SUSTAINABLE DEVELOPMENT 154
GIOVANNI SERGI, CARLO BERIO, GIULIA CANTON, GIACOMO CROVO

CYBERPARKS CHALLENGES - NEW DIGITAL MEDIA FOR ATTRACTIVE

URBAN OPEN SPACES 163
INA SUKLIE ERIAVEC, CARLOS SMANIOTTO COSTA
MEDIA ARCHITECTURE AND SUSTAINABLE ENVIRONMENT 171

JASNA CIKIC-TOVAROVIC, JELENA |VANOVIC-§EKULARAC, NENAD SEKULARAC

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015



2ND INTERNATIONAL ACADEMIC CONFERENCE

PLACES AND ' W
TECHNOLOGIES 2015 ’

KEEPING UP WITH TECHNOLOGIES
TO MAKE HEALTHY PLACES

18 ® 18 JUNE 2015 |N()VA GORICA I SLOVENIA

IMPLEMENTATION OF NORWEGIAN EXPERIENCE

TO SLOVENIAN HOSPITAL SECTOR 179
ALENKA TEMELIOTOV-SALAJ, SVEIN BJOERBERG, SIMON VRHUNEC, ANDREJ BARICIC

TOWARDS OPEN, THERMODYNAMIC CITY P&T 2015 186
MARUA BoJOVIE, IRENA RAJKOVIE, SANJA PAUNOVIE ZARIC

INTERWEAVING OF BANJALUKA’S URBAN AND RURAL LANDSCAPES 194

DUANA SIMONOVIC

AN APPLICATION OF THE “ENVIRONMENTAL ISLAND”: A PRESCRIPTIVE

TOOL TO CREATE HEALTHIER URBAN ENVIRONMENTS 201
LuciA MARTINCIGH, CECILIA DE MARINIS, JANET HETMAN

DEVELOPMENT OF PUBLIC SQUARES IN NORTH WESTERN

EUROPEAN CITY CENTRES 209
BoB GIDDINGS, JAMES CHARLTON

MUSIC AND SOUND AS A TOOL INTO DESIGNING HEALTHIER ENVIRONMENT 216
ANJA KOSTANJSAK, MORANA PAP, TENA LAZAREVIC

DESIGNING PARKING STRUCTURES IN SERVICE OF PUBLIC HEALTH 225
TANJA TRKUUA, TUANA Vuii€ic

DESIGNING THE WORKING ENVIRONMENT

WHEN PLANNING BUSINESS ZONES 232
GREGOR Cok
FOUR PARADIGMS FOR THE VENETO REGION’S CENTRAL AREA 240

ENRICO ANGUILLARI

MUNICIPALITY POLICY AS KEY FACTOR FOR THE ROLE OF ARCHITECTURE

AND TECHNOLOGY IN PUBLIC HEALTH 248
DEeJAN VAsovi¢, NATASA Cukovi¢ IGNJATOVIE, DUSAN IGNJATOVIE

INDUSTRIAL HERITAGE IN ALBANIA AND THE OPPORTUNITIES FOR

REGENERATION AND ADAPTIVE RE-USE 255
FLORIAN NEPRAVISHTA

THE POSSIBILITIES OF THE APPLICATION OF THE CONCEPT

OF HEALTHY CITY IN ILLEGAL SETTLEMENTS IN SERBIA 266
BRANISLAV ANTONIC, BISERKA MITROVIC

URBAN REGENERATION AS ATOOL FOR

POPULATION HEALTH IMPROVEMENT 272
FiLip PETROVIC

URBANIZATION OF METROPOLITAN AREAS — THE IMPORTANCE

OF NEW SPATIAL DATA ANALYSIS TOOLS 281
HANNA OBRACHT-PRONDZYNSKA

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015



EDI—NXE‘«T\EONSM AKD[EVMI(D(DNFERFNEF ’11 ( ‘::’, : « ;“' 4 |
TECHNOLOGIES 2015 ' g\ i) P & B

KEEPING UP WITH TECHNOLOGIES R
TO MAKE HEALTHY PLACES T o

18 ® 19 JUNE 2015 |NOVA GORICA | SLOVENIA

AQUAPONICS BASED ARTIFICIAL BIOSPHERE INCLUDED IN ARCHITECTURE: FROM

MITIGATION OF NEGATIVE IMPACTS TO POSITIVE ADDED VALUES OF URBAN

SPATIAL STRUCTURES ON LOCAL, REGIONAL AND GLOBAL SCALE 288
PIOTR MAREK SMOLNICKI

INSTITUTIONAL CHALLENGES IN THE URBAN PLANNING

WATER SENSITIVE PLACES 297
VI3NJA SRETOVIC BRKOVIC, MATIA BRKOVIE

TOPIC IlI: Lifetime Communities and Participation 308

COHOUSING FOR BUILDING REUSE 309
ADOLFO BARATTA, FABRIZIO FINUCCI, ANNALISA METTA, LUCA MONTUORI

HOW TO DESIGN HEALTHY BUILDING FOR HEALTHY LIVING? 315
ANJA JUTRAZ, SANJA STIMAC

PARTICIPATORY URBAN PLANNING AND PUBLIC POLICY 326
VISNJA Kukoc€

TOPIC IV: Cultural Patterns and Sensitivity 332

SENSE OF PLACE IN ARCHITECTURAL DESIGN:
TOWARDS HEALTHY PLACES P&T 2015 333
EGLE NAVICKIENE

HOLIDAY HOMES IN THE VICINITY OF SPLIT, CROATIA, DESIGNED

BY FRANO GOTOVAC — CONTINUITY OF ARCHITECTURAL HERITAGE 341
VESNA PERKOVIC JovIE
ARCHITECTURE AND ITS AFTERLIFE; GREEN URBANITY 347

GABRIELLA MEDVEGY, GABOR VERES

INVESTIGATION OF RELATIONSHIP BETWEEN CULTURE
OF THE INHABITANTS AND QUALITY OF HOUSING 353
ANA SPIRIC, SANJA TRIVIE

UTOPIAN PROJECTS DRAWINGS AS INDICATORS

OF MODERN SOCIETY NEEDS 361
VLADIMIR KOVAC
YOUTH AND THE FEELING OF SAFETY IN PUBLIC SPACES 368

SVETLANA STANAREVIC, STEVAN TATALOVIC

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015



TECHNOLOGIES 2015 : -

KEEPING UP WITH TECHNOLOGIES
TO MAKE HEALTHY PLACES

18 ® 19 JUNE 2015 |NOVA GORICA | SLOVENIA

TOPIC V: Health Intensive Care

375

OPTICAL COHERENCE TOMOGRAPHY - GUIDED PRIMARY PERCUTANEOUS
CORONARY INTERVENTION IN ACUTE MYOCARDIAL INFARCTION

IGOR KRANJEC
FRACTAL ARCHITECTURE OF THE CORONARY ARTERY TREE
MATIAZ KLEMENC
HUMANIZATION OF DIALYSIS: GREEN AND COzY
JADRANKA BUTUROVIC-PONIKVAR
CONTEMPORARY CHALLENGES OF PUBLIC HEALTH AND
AN ACTIVE APPROACH TO OVERCOME THEM
MARKO VUDRAG
ANALYSIS AND CONTEMPORARY APPROACH OF SPACE DESIGN
OF INTESIVE PSYCHIATRIC CARE UNIT
NEVENA DUTINA, ALEKSANDRA DUTINA

TOPIC VI: Inclusive and Accessible Environment

375

386

392

397

406

413

TOWARDS INCLUSIVE FIRE SAFETY DESIGN
VALERIA TATANO, ELISABETTA CARATTIN
INCLUSIVE AND THERAPEUTIC URBAN ENVIRONMENT:
INVOLVING USERS IN THE DESIGN PROCESS
ILARIA GAROFOLO, BARBARA CHIARELLI
DEVELOPING INNOVATIVE SOCIAL HOUSING TO FOSTER INCLUSIVE
COMMUNITIES
SILVIA GRION, PAOLA COLONI
URBAN PUBLIC SPACES ACCESSIBLE FOR ALL: A CASE STUDY
IN A HISTORICAL DISTRICT OF ROME
LuciA MARTINCIGH, CECILIA DE MARINIS
ECOLOGICAL LANDSCAPE, PHYTODEPURATION AND MANMADE
WETLANDS IN MAGOK LAKE PARK, SEOUL
CRISTIAN SUAU, CARMELO ZAPPULLA
ADVANCED SYSTEMS FOR IMPROVING COMMON HEALTH
URSKA KALCIC, JANEZ PETER GROM
INCLUSIVE AND ACCESSIBLE ENVIRONMENT: PLANNING FOR THE FUTURE
SANKALP SHUKLA, APOORVA GANGRADE, ANSHULA GUMBER
FACTSASTOPS — USER NEEDS REGARDING PUBLIC TRANSPORT
STATIONS AND ENVIRONMENT
CHRISTINE CHALOUPKA-RISSER, DANIEL BELL

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015

414

422

429

436

445

458

466

472



2ND INTERNATIONAL ACADEMIC CONFERENCE

PLACES AND ' VE amd o T F
TECHNOLOGIES 2015 NG N HS

KEEPING UP WITH TECHNOLOGIES 5 i
TO MAKE HEALTHY PLACES : B> o

18 ® 19 JUNE 2015 |NOVA GORICA | SLOVENIA

TOPIC VII: Environmentally Friendly Transport 478

SHIFTING TO MORE ENVIRONMENTALLY FRIENDLY MODES

IN LONG-DISTANCE TRANSPORT 479
ALEKSANDRA NE3I€, IVANA €avka, OuA COKoRILO

ASSESSING PUBLIC TRANSPORT EFFICIENCY IN THE CONTEXT

OF SUSTAINABLE DEVELOPMENT 485
EVGENIA YOSIFOVA

THE ROLE OF PUBLIC TRANSPORT PRIORITY

IN SUSTAINABLE URBAN MOBILITY 492
DiNo S0JAT, DAVOR BREIC, MARKO SLAVUL

APPLICATION OF PV MODULES ON NOISE BARRIERS 498
BUDIMIR SUDIMAC, ANDJELA DUBLIEVIC

PLANNING OF ELECTRIC TRANSPORTATION IN THE KRSKO REGION 505
ANA TIVADAR, STANKO MANOILOVIC, SIMON PODKORITNIK

INTELLIGENT TRANSPORT SYSTEMS FOR SMART CITIES 511

BIA MANDZUKA, Liurko Simunovié, MARio Cosi¢

TOPIC VIII: Building Technologies 518

RETROFITTING OF MULTI-FAMILY BUILDINGS TOWARDS

HEALTHIER SETTLEMENTS 519
ALEKSANDRA KRSTIC-FURUNDZIC, ALEKSANDRA DUKIC

FERROCEMENT ARCHITECTURAL STRUCTURES

FROM THE ASPECT OF SOCIAL WELL-BEING 526
ALEKSANDRA NENADOVIC

DAYLIGHT ANALYSES OF "READY-MADE" FACADES WITH

MODULAR OPENINGS - CASE STUDY LOCATION IN PODGORICA 532
SANJA PAUNOVICE ZARIE, IRENA RAJKOVIC, MARUA Bolovié

ACTIVE SOLAR SYSTEMS — STUDY OF POTENTIAL FOR APPLICATION

IN THE MATERIALIZATION OF TOURIST FACILITIES IN MONTENEGRO 539
IRENA RAJKOVIC, SANJIA PAUNOVIE ZARIC, MARDA BoJovié

PREFABRICATED PASSIVE HOUSE VENTILATED FACADE

PANEL SYSTEM WITH RECYCLED CONCRETE 548
LiusomIR MISCEVIC , IVANA BANJAD PECUR, BOJAN MILOVANOVIC

POTENTIAL ANALYSIS OF DYNAMIC, THERMAL BUILDING SIMULATIONS AND

DEVELOPMENT OF MEASUREMENT AIDED SIMULATION TECHNIQUE 556
ISTVAN KISTELEGDI, BALINT BARANYAI, BALINT BACHMANN

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015



2ND INTERNATIONAL ACADEMIC CONFERENCE

PLACES AND et Eo Y k"
TECHNOLOGIES 2015 - . AN QS &
KEEPING UP WITH TECHNOLOGIES ' A

TO MAKE HEALTHY PLACES

18 ® 19 JUNE 2015 |NOVA GORICA | SLOVENIA

TOPIC IX: Adaptive Reuse and Urban Renewal 561

COMPARISON OF THE SUSTAINABILITY OF DIFFERENT TECHNIQUES
FOR THE STRENGTHENING OF REINFORCED CONCRETE SLABS 562

TANYA CHARDAKOVA, MARINA TRAYKOVA

SYSTEMS FOR THE REQUALIFICATION OF NON-LISTED ARCHITECTURE:

THE “ADAPTIVE EXOSKELETON” 569
FRANCESCA GUIDOLIN

RECONSTRUCTION AND REVITALIZATION OF THE COMPLEX SENARA, WITHIN

THE MONASTERY HILANDAR, IN ORDER TO ADAPT TO MODERN TRENDS AND

SOCIAL CHANGES 575
JELENA IVANOVIC-SEKULARAC, JASNA Cikié-TOVAROVIE, NENAD SEKULARAC

RENEWAL OF JUGOMONT PREFABRICATED RESIDENTIAL BUILDINGS JU-61 582
IVAN MLINAR, LEA PETROVIC KRAINIK, TAMARA MARIC

BROWNFIELDS AS PLACES AND RENEWABLE ENERGY SYSTEMS

AS TECHNOLOGIES: POTENTIALS AND RISKS IN CASE OF SERBIA 588
ANITA STOILKOV-KONESKI, ZORAN KONESKI

LANDFILL JAKUSEVEC IN ZAGREB — POTENTIAL FOR NEW SPACE

IDENTITY AND ENHANCEMENT OF QUALITY OF LIFE 595
LEA PETROVIC KRAINIK, DAMIR KRAINIK, IVAN IMILINAR

TOPIC X: Active Living and Health 601

OPEN PUBLIC SPACES FOR HEALTHIER CITIES 602
ALEKSANDRA STUPAR, ALEKSANDRA DUKI¢

RESPONSIBILITY TO THE EMPLOYEES' HEALTH UNAVOIDABLE

IN THE CREATIVE AND INNOVATIVE DESIGN OF OFFICE SPACES 610
NiIKoLA Z. FURUNDZIC, DUANA P. FURUNDZIC, ALEKSANDRA KRsTI¢- FURUNDZIC
HEALTHY PLACES, ACTIVE PEOPLE 617

KATARINA ANA LESTAN, IVAN ERZEN, MOJCA GoLOBIC

THE IMPACT OF QUALITY OF PEDESTRIAN SPACES ON
WALKING AS A MODERATE PHYSICAL ACTIVITY 623
MILENA VUKMIROVIC, EVA VANISTA LAZAREVIC

TOPIC XI: Health Promotion, Protection and Prevention 638

OUTDOOR GYMS: “NO MORE EXCUSES FOR PEOPLE WHO CANNOT
AFFORD MEMBERSHIPS. GET OUT AND GET IN SHAPE!” 639
ANNE-KATHRIN WILL

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015



TECHNOLOGIES 2015 : -

KEEPING UP WITH TECHNOLOGIES
TO MAKE HEALTHY PLACES

18 ® 19 JUNE 2015 |NOVA GORICA | SLOVENIA

STUDENT PHYSICAL EDUCATION FOR HEALTHY LIFESTYLE

ALES GOUA
KEY POINTS OF HUMAN AWARENESS AND EMERGENCY
PLANNING. SCHOOLS AS A CASE STUDY

MADDALENA COCCAGNA
ANOTHER SIDE OF THE COMFORT OF LIVING —
ELECTROMAGNETIC POLLUTION

NEBOJSA ARSIC, JORDAN RADOSAVLIEVIC, NATASA FIKFAK, SASA STATKIC
RECOMMENDATIONS FOR UNIVERSAL DESIGN OF OUTDOOR
LEISURE AND RECREATIONAL AREAS

LARA SLIVNIK

TOPIC XII: Social Networks and Human Basic Needs

646

655

661

667

673

VISUAL REPRESENTATION AND EXPERIENCE OF PLACE:
CASE STUDY ALHAMBRA IN GRANADA
ISIDORA KARAN, VEDRANA IKALOVIC
BEYOND THE QUANTIFIED SELF: A LOOK AT
THE SOCIAL DIMENSION OF HEALTH
SVEA HEINEMANN
SKYSCRAPER'S PUBLIC AREAS: THE IMPACT ON SPACE AND SOCIAL LIFE
ALICJA STEFANSKA
THE IMPACT OF SOCIAL NETWORKS USE ON REDUCTION
OF DEPRESSION IN CANCER PATIENTS
LeiLA HABIBI, HAMID REZA FARPOUR

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015

674

680

686

691



2ND INTERNATIONAL ACADEMIC CONFERENCE

PLACES AND
TECHNOLOGIES 2015

KEEPING UP WITH TECHNOLOGIES
TO MAKE HEALTHY PLACES

18 ® 18 JUNE 2015 |N()VA GORICA I SLOVENIA

TOWARDS INCLUSIVE FIRE SAFETY DESIGN

Valeria Tatano!
Full professor, Universita Iuav di Venezia, Department of Architecture and Arts,
Dorsoduro 2196, 30123 Venezia, Italy, valeria.tatano@iuav.it

Elisabetta Carattin
PhD, Universita Tuav di Venezia, Department of Architecture and Arts, Dorsoduro 2196,
30123 Venice, Italy, carattin@iuav.it

ABSTRACT

Fire safety’s main goal is to guarantee fire prevention and safety of all occupants
in a building in the event of an emergency.

The application of inclusive design to fire safety does not impact the approach to
fire prevention and protection of buildings as regards plant and construction
related aspects (e.g., structural fire resistance, compartimentation etc) yet it
changes the approach to the design of egress systems.

Just to give an example, it is not always possible to hypothesize immediate egress
of persons with disabilities, in conformity with current procedures.

Italian building regulations, in accordance with the European ones, provide for
the adoption of various solutions, like progressive horizontal evacuation, which
consists of moving occupants from an area of the building that has become
dangerous to a safe place, while waiting to be rescued: such places commonly
include Areas of Refuge and emergency elevator systems, which operate like
mechanical tools capable of functioning even during an emergency in order to let
people egress safely from the building.

Such devices and approaches, although present for years by now in the building
codes, are in fact still not particularly used and, especially, almost unknown by the
end users, as demonstrated by recent research conducted in Italy and abroad.

Scientific literature actually focuses on the importance of letting everyone know
what to do in case of fire and on being informed on the principles of the building’s
emergency and evacuation plans that should be designed for all buildings of
medium and high complexity.

The purpose of this paper is to discuss the tools currently available to ensure
inclusive fire safety, through the analysis of the latest international experiences on

! Corresponding author
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this issue, in order to contribute to a deeper understanding on the part of designers
and the scientific community.

Keywords: fire safety, inclusive design, evacuation strategy for disables people,
area of refuge.

INTRODUCTION

Fire safety for people with disabilities aims to protect occupants in the event of a
fire, in addition to allowing safe accessibility to public and private buildings for
anyone.

The general principles on which fire protection measures are structured, in order to
cope with an evacuation, rely on a procedure that is thought to allow people to get
out of the building and, simultaneously, let rescuers get in “in order to let
occupants, who may be everywhere in the building, reach a place of safety and
allow rescue squads to get inside of the building, to explore it and get out of it”
(Council Directive 89/106/EEC, 1994).

From a fire safety point of view the presence of people with disabilities in
buildings, whatever their occupancy type, forces us to take into consideration that
not all the solutions adopted to allow evacuation can be actually valid for ‘all' and
that they rather may prove to be little or not suitable for ‘few'.

In particular, all the measures concerning to the task “reach a place of safety” in
the past have been oriented towards the realization of the complete evacuation of
buildings, mainly through horizontal and vertical exit paths and stairs that lead
occupants actually outside of the building. Such an assumption may not always be
effective in case of people with permanent, and even temporary, motor
impairments. Instead, it could even prove not to be functional for people with other
kind of disabilities (e.g. visual and auditory) in the event alarm and signage
systems, and a specific emergency plan, are not properly designed.

The evolution of the concept of “inclusive design” earlier (J. Clarkson, R.
Coleman, 2013) and of today’s “inclusive fire safety design” (a new definition that
is proposed here to identify the subject matter) has led to the development of better
solutions to ensure the possibility of autonomous or assisted evacuation, temporally
articulated, through devices and strategies that can make buildings safer for
everyone. Provided that the occupants are aware of the existence of these devices
and know how to use them.

Ensuring Inclusive Fire Safety is here considered a paramount factor since it may
have significant repercussions on the quality of people’s lives, both in terms of
personal autonomy and opportunities for socialization, contributing to a real culture
of inclusion where all people can take their part and act as citizens to all effects.

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015 415
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However, a building’s compliance with a code may not be the only issue when it
comes to reaching such a goal. We also need to make sure that occupants and
rescuers know how to behave, and use fire safety devices, in the event of an
evacuation.

INCLUSIVE EGRESS STRATEGIES

In Italy the first operational indication to ensure a safe evacuation from multi-storey
buildings for persons with disabilities dates back to 1994 and is located in a
technical regulation for the design of tourist and hotel accommodation. In such
buildings the realisation of an "area of refuge”, defined as a "safe static place
contiguous and communicating with a vertical escape route or inserted therein”,
was requested by the regulations.

This space should not hamper the usability of escape routes and be such as to ensure
the permanence of people with reduced or impaired motor skills while waiting to
be rescued”. (D.M. 9.4.1994, Approvazione della regola tecnica di prevenzione
incendi per la costruzione e l'esercizio delle attivita ricettive turistico - alberghiere).

This device, according with what is requested from other European regulations (eg
BS 5588-8: 1999, ISO / TC 59 / SC), consists of a space where those who cannot
leave the building immediately can stay and wait for help. The Area of Refuge
should be located on each floor, so as to be independently accessible and be
preferably clearly identificable and marked on the emergency stair landings, rather
than in specific and confined areas, although 'contiguous and communicating' with
an emergency exit path.

Indeed, closed and confined rooms, even if marked with specific signage systems,
may be difficultly identifiable by the occupants. Research on wayfinding in
complex environments, for example, has demonstrated that code complying
emergency exit signs cannot always be enough to direct people to a safe place
(Carattin, 2011). In addition, as regards areas of refuge, it could result very
uncomfortable for the people to stay there even if accompanied by another person.

From a fire safety management perspective, on the other hand, when dealing with
buildings in which autonomous egress is almost impossible, such as hospitals and
kindergartens, progressive horizontal evacuation is expected to adopt. With such a
method people can move (or be moved) in an adjacent compartment, able to contain
them and protect them until the fire has been extinguished, or until it becomes
necessary to proceed to a subsequent evacuation to a safe place (D.M. 18.9.2002,
Approvazione della regola tecnica di prevenzione incendi per la progettazione,
costruzione ed esercizio delle strutture sanitarie pubbliche e private).
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Figure 1: Schematic representation of possible locations of the Area of Refuge.

Variant A:

Area of Refuge inserted inside of an emergency exit stair’s compartment.

This AR is usually designed by dimensioning the landing connecting the building and the vertical
escape route, using as a safety element the characteristics of the compartment required by the
regulations.

Advantages: the person who stays in this AR is directly in contact with other occupants and assists
at the evacuation, understanding the times and the operational modalities.

Variant B:

AR adjacent to an emergency exit stair’s smoke compartment.

This AR is designed as a special compartment, compartmentalized and separated from the rest of
the building and from the vertical exit pathway through a smoke compartment.

In multi-storey buildings an alternative to the use of emergency stairs, which can
be difficult or impossible to use either alone or with the help of trained staff, is
represented by appropriately designed elevators, such as egress elevators and
firefighter elevators (Kuligowski, E., 2003).

As regards egress elevators, thanks to their plant engineering and structural
characteristics, they can be used in case of fire for assisting the evacuation of
people with reduced or impaired motor skills. The latter, instead, are for use by
rescue teams and, possibly, for the emergency evacuation of the occupants.

These, as a whole, are the prevailing strategies to ensure the evacuation in case of
danger for all. Anyway, it is paramount that all considerations to ensure
accessibility, such as obstacles-free and appropriately indicated paths (e.g. steps
and gradients), must be taken into account.

The process of evacuation of people with disabilities is specifically related to the
users’ different physical and sensory characteristics. Generally speaking, there are
many similarities with the evacuation models adopted for high-rise buildings.
When performing these models, in fact, it is currently difficult to figure out a
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complete and immediate evacuation of all occupants through the only use of exit
stairs.

The main egress strategies can be summarised into four main approaches, namely:
total evacuation, phased evacuation, defend-in-place and delayed evacuation
(Ronchi, E. & Nilsson, D., 2013). All of these require the use of many egress
components, such as stairs and evacuation elevators.

The delayed evacuation approach is intended for people with disabilities and in
such a case, in addition to areas of refuge, refuge floors (that are already mandatory
in buildings with more than 25 floors in some regulations) are also used (Hong
Kong Building Department, 1986; Williamson, BJ & Demirbilek, N., 2010).
Anyway, in general, the evacuation approach to be used depends on the severity
and specificity of the event, not on the type of people present in the building.
Refuge floors, for example, are safe places that may be used by everyone while
waiting for their turn to use the elevators or stairs, not only by people with
disabilities. This is actually what the authors mean with “inclusive approach”.

THE END USERS’ KNOWLEDGE ABOUT THE DEVICES FOR INCLUSIVE
EVACUATION

The tools and management approaches adopted in Italy for the evacuation of people
with disabilities are similar to the ones present in other countries, especially in
England and the United States which were the first coutries in the world that
introduced the concept of Area of Refuge as a means to let people egress through
distinct evacuation phases, in addition to other specific solutions for people with
disabilities and for other occupants who may be interested in such solutions.

Anyway, are the end users aware of the presence of such devices and of the related
egress procedures? Scientific literature on this topic is still scarse, with only few
case studies (one of them is about to be concluded by the authors in Italy).

In the UK in 2008, the Department for Communities and Local Government has
undertaken a survey (D.C.L.G. 2008) with the aim of figuring out how to improve
evacuation procedures for people with disabilities and to check the effectiveness
and weaknesses of the current guidelines on emergency egress. The research was
carried out in order to find out the end users’ perspecitve of both the workers and
people with disabilites. As regards the workers, 35 professionals involved in
emergency procedures have been tested. The researchers themselves admitted this
sample is enough to provide a range of opinions, yet not statistically significant.

The most interesting considerations emerged from the question "How does a
disabled person get from a fire refuge to a place of safety?" The answers referred
to many possibilities, e.g. Assistance & Evacuation Chair: 25%; Assistance
(Trained): 24%; with Personal Emergency Evacuation Plan: 13%; Lift /
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Firefighting lift: 6%. This various range of responses demonstrates that even
specialists may not clary be aware of the procedures.

It was also asked to indicate the main problems of an evacuation system based on
fire refuges and, in this case, the participants highlighted that the main factor of
success of the evacuation depends on human factors, such as: the possibility that
the people in charge of assisting the disabled persons are out of the office or have
hurted themselves, malfunction of the management system or lack of proper
training.

The University of Ulster in Belfast (UK) has conducted a research by sending
questionnaires by mail to 300 people with multiple sclerosis and subsequently
focusing on a focus group of 12 people chosen among all responders (McConnell,
N. Boyce, K. 2012).

In particular, the results relating to the level of knowledge and understanding of
the use of Refuge Areas are very intersting: half of the respondents said they had
never heard of Refuge Areas and 60.4% of respondents felt that they would not be
comfortable remaining in a refuge area for more than 10 minutes without further
assistance. In addition, respondents declaired very little knowlede also about other
systems that may be of help in an egress, such as evacuation lifts or evacuation
chairs. For example, 80.7% had little or no awareness of an evacuation lift and
many said they would be afraid to use it since they are concerned that it might stop
at a floor invaded by smoke or fear of being trapped inside. In particular, this last
sentence demonstrates that users do not know all the characteristics of an
evacuation lift and highligthts the importance of focusing on proper
communication and training in order to let people effectively use it.

People with disabilities have been claiming for decades the right to live and move
autonomously in buildings and cities, and this goal has been largely achieved.
Today a person with disabilities can move on the streets and have access to public
and private buildings. On the other hand, this higher level of accessibility may
paradoxically become a new element of concern, if these people are not prepared
to deal with emergency situations, using the egress systems and devices that are
designed for them.

CONCLUSIONS

e There is still a gap between the aim of the standards, research and reality.
Specific surveys show that the end users do not know about the devices
and methods of evacuation that regard them directly. This is a serious
problem because in case of real danger these devices, like refuges, could
prove completely useless.
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e Everyone should have the same right to evacuate safely from a building.

e There is currently the need to improve the prepairedness of professional
and end users through the use of an approach based on better
communication (Carattin, E.; Labate, E.; Meneghetti, C.; Pazzaglia, F.;
Tatano, V., 2012).

¢ Inclusion should be taken into account from the decision-making process
first. In this regard, it could be useful to think about setting a participatory
process to revise objectives and functions of the devices prescribed by the
regulations as relates to evacuation.
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