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Preface

The discipline of Human Factors and Sustainable Urban Planning and Infrastructure
provides a platform for addressing challenges in human factors and engineering
research with the focus on sustainability in the built environment, applications of
sustainability assessment, demonstrations and applications that contribute to com-
petitiveness and well-being, quantification and assessment of sustainable infras-
tructure projects, and the environmental, human, social, and economic dimensions
of sustainable infrastructure. A thorough understanding of the characteristics of a
wide range of people is essential in the development of sustainable infrastructure
and systems and serves as valuable information to designers and helps ensure
design will fit the targeted population of end users.

This book focuses on the advances in the Human Factors in Sustainable Urban
Planning and Infrastructure, which are a critical aspect in the design of any
human-centered technological system. The ideas and practical solutions described
in the book are the outcome of dedicated research by academics and practitioners
aiming to advance theory and practice in this dynamic and all-encompassing
discipline.

A total of three main sections presented in this book:

I. Ergonomics in Building and Sustainable Architecture
II. Public Building and Urban Design
[I. Infrastructure Planning and Learning for Sustainable Future

Each section contains research paper that has been reviewed by members of the
International Editorial Board. Our sincere thanks and appreciation to the board
members as listed below:

Clinton Aigbavboa, South Africa
Agata Bonenberg, Poland

Wojciech Bonenberg, Poland

Bogdan Branowski, Poland
Alexander Burov, Ukraine

Alina Drapella-Hermansdorfer, Poland

vii



viii Preface

Klaudiusz Fross, Poland
Anna Jaglarz, Poland
Bronislaw Kapitaniak, France
Ludmila Klimatskaya, Russia
Vladko Kolbanov, Russia
Robert Masztalski, Poland
Andrej Szpakov, Belarus
Romuald Tarczewski, Poland
Elzbieta Trocka-Leszczynska, Poland
Joanna Tymkiewicz, Poland
Edwin Tytyk, Poland

We hope that this book, which is the international state of the art in Urban
Planning and Sustainable Infrastructure domain of human factors and ergonomics,
will be a valuable source of theoretical and applied knowledge enabling
human-centered design for global markets.

July 2017 Jerzy Charytonowicz



Contents

Ergonomics in Building and Sustainable Architecture

Parasitic Architecture: Theory and Practice of the Postmodern Era. . . . 3
Teresa Bardzinska-Bonenberg

Guidelines for Managing Complex Scenarios for Optimization
of Infrastructure Transformations. . . .. .......................... 13
Johannes Schwank and Sebastian Schoffel

Beauty — Aesthetics — Senses Research of Attractiveness
and Magic of the Built Environment. . .. ......................... 22
Katarzyna Ujma-Wasowicz and Klaudiusz Fross

Accessibility, Easy and Comfort of Using Sanitary Devices
by Preschool Children: Pre-design Studies . . .. .................... 33
Anna Jaglarz

Kitchen Chores Ergonomics: Research and Its Application. . . ........ 43
Przemyslaw Nowakowski

Genius Loci — Examples of Changes of the Image of Post-industrial
Areas in Poland in the Region of the Upper Silesian Conurbation. . . . . 53
Katarzyna Ujma-Wasowicz and Anna Sulimowska-Ociepka

Ergonomic Formation of Hygienic-Sanitary Spaces in Consideration
of Health, Safety and Well-Being of Children. ..................... 64
Jerzy Charytonowicz and Anna Jaglarz

“Student Zone” as a New Dimension of Learning Space. Case Study
in Polish Conditions ... ...... ... ... ... .. .. ... ... .. .. . ... 77
Klaudiusz Fross, Dorota Winnicka-Jastowska, and Agata Sempruch

ix



X Contents

Causes-Effects Relationship of Construction Project Delays

in Ghana: Focusing on Local Government Projects. . .. ............. 84
Simon Ofori Ametepey, William Gyadu-Asiedu,

and Millicent Assah-Kissiedu

Regenerative Ergonomic Design — Biocentric Evolution. . . .. ....... .. 96
Leszek Swiatek

User-Oriented Method as a Way to Humanise the User-Energy
Relationship in Public Lighting . ... ............................. 106
Eduardo Gongalves, Ana Margarida Ferreira, and Henri Christiaans

Barriers to Implement Building Information Modeling (BIM)
in Public Projects in Saudi Arabia. . . ........ ... ... ... ... ... ... ... 119
Abdulaziz Banawi

Developers Knowledge and Compliance Towards Development
Control Regulations in the Bolgatanga Municipality . ............... 126
Callistus Tengan, Clinton Ohis Aigbavboa, and Stephen Allan Balaara

A Conceptual Building-Block and Practical OpenStreetMap-Interface
for Sharing References to Hydrologic Features .................... 137
Werner Leyh

Child-Friendly Kindergarten Bathrooms — Design Ideas . . ... ........ 149
Anna Jaglarz
Ergonomics in Public Building and Urban Design

Smart Street Furniture: Innovation in the Concept Design Process . ... 163
Lorenzo Savio, Grazia Cocina, Roberta Gariano, Federico Giampetruzzi,
Roberto Pagani, Marco Maria Pedrazzo, and Roberto Pennacchio

The Requirements of Human Factors and Ergonomics
for the Safe and Comfortable Stairs Versus the Escalators. ........ .. 176
Zdzislaw Pelczarski

Evidence Based Design of Scooter Parking Space in Taiwan ......... 187
Meng-Cong Zheng

Ergonomic Experimentation in the Architectural Design

Process — Types of Test Environments . .......................... 199
Agata Bonenberg
The Case Study of BIM in Urban Planning and Design ........... .. 207

Xia Wei, Wojciech Bonenberg, Mo Zhou, Jinzhong Wang,
and Xiaolei Wang



Contents xi

Requirements Engineering as a Tool for Sustainable
Architectural Design. . .. ... .. ... ... . .. 218
Wojciech Bonenberg

Changes in the Contemporary Public Space: Libraries. .. ........... 228
Joanna Jablonska, Romuald Tarczewski, and Elzbieta Trocka-Leszczynska

Joanna Jablonska, Romuald Tarczewski, and Elzbieta Trocka-Leszczynska

Analysis of the Transformation of Industrial Parks in Chinese Urban
Planning to Eco-Chinese Parks and How They Are Performing -

A Case Study. . . ... .. 249
Mo Zhou, Wojciech Bonenberg, and Xia Wei

Infrastructure Planning and Learning for Sustainable Future

Better (not) Charge in Your Garage! Perceived Benefits and Optimal
Positioning of Public Fast Charging Infrastructure for Electrical

Vehicles from User’s Perspective.. . . ............................. 261
Julia Krause, Stefan Ladwig, and Maximilian Schwalm

Analyzing Time-Dependent Infrastructure Optimization Based
on Geographic Information System Technologies. . . . ............... 270
Sebastian Schoéffel and Johannes Schwank

Urban Informality and Infrastructure Planning in Hong Kong
and Lagos Metropolis: Professionals Perspectives . ................. 282
Oluwole Soyinka and Kin Wai Michael Siu

Global City: Index for Industry Sustainable Development . .......... 294
Isabel Loureiro, Eduarda Pereira, Nelson Costa, Paulo Ribeiro,
and Pedro Arezes

Effect of Skills Shortage on Sustainable Construction .. ............. 303
Ayodeji Oke, Clinton Aigbavboa, and Tshinakaho Khangale

Renewable Energies: Sustainability by Installation of Photovoltaic

Panels and Urban Mobility by Electric Bicycle Electronics. ... ... . ... 310
Fébia de Oliveira Rodrigues Maruco, Lucio Garcia Veraldo, Jr.,

Minella Martins, and Patricia de Lima Bianch

A New Methodology for Partnering Transportation Projects . ........ 318
John Hannon and Fan Zhang

Author Index. . . ... .. .. . ... e 327



Ergonomics in Building
and Sustainable Architecture



Parasitic Architecture: Theory and Practice
of the Postmodern Era

Teresa Bardzinska—Bonenberg(g)

University of Arts in Poznan, Aleje Marcinkowskiego 29,
60-967 Poznan, Poland
teresa@bardzinska-bonenberg. pl

Abstract. Contemporary use of the term parasitic architecture refers to a wide
scope of small scale architectonic “additions” to existing buildings. Legal and
illegal, temporary and permanent, they all expand volumes of their hosts and
sometimes develop their functions. The parasitic function, due to cities’ density,
growing homelessness and immigration problems seems to divert the aim of the
trend from artistic manifestations to social actions. Gradually the scope of the
problems solved by parasites increases and discussion on the phenomena
develops. The first developments distorting volumes of listed buildings were
signed up by star-architects. Acceptation of sometimes outrageous changes
seems to pave the way for architectural parasites. Applied methodology of the
research focuses on finding historical justifications of the discussed phenomena
and to investigate the forms of parasitic inclusions as well as possible influence
of this trend. The methods involved included studies of literature, professional
web pages, and research in situ.

Keywords: Parasitic architecture - Extensions : Modernizations - Social
problems - Homelessness - Experiments - Artistic manifestations

1 Introduction

Researchers investigating architecture of the Age of Enlightenment and the nineteenth
century, are unanimous in that the trail towards architectural stylistic diversity, the
emergence of Eclecticism as an architectural style making use of architectural details
originating from various periods, was broken by garden design. Buildings inspired by
cultures of faraway lands, gradually becoming a part of the Empire, appeared in English
gardens for the first time in the 18th century. These were the times when the aesthetic
shock phenomenon entailed negative opinions from conservative circles appointed for
that purpose. As recognised by researchers, Cristal Palace was an exception to this rule,
erected in 1851 as a framework structure made out of cast iron, iron and glass. The new
experiences afforded by it, an integration of the interior and the goings on of the
exterior, were well received, if not applauded.

One hundred and fifty years later, in an epoch following modernism, aesthetic
shock is an expected phenomenon, novelty in every field is received with an accepting
inquisitiveness. These changes occurred gradually and encompassed all aspects of
everyday life (fashion, cars) and culture. The Japanese Metabolism has had a presence

© Springer International Publishing AG 2018
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in architecture since the 1960s and introduced new aesthetic dogma: modularity,
combined with “randomness” of forms, and breaking down thereof. At the same time
theoretical, re-scaled urban units and mega-structures, impossible to put into practice
during those times were created. They were formed freely, organically.

The post-modernism of the 1970s reinstated symmetry of old, adding a plethora of
colours and relying on shapes of well-known items and forms. Deconstructivism,
which rattled structural rationality and entered into a discourse with the gravitational
pull of the Earth emerged from that movement. High-Tech and gradually also other
contemporary architectural trends appeared in different countries and for different
reasons. High-Tech accustomed the average recipient to exposed technical elements of
a building, constituting new, sometimes variable architectural detail.

In modern Europe, palace extensions were an often occurrence, executed in styles
and shapes current at the time. The French castles of the Loire Valley are an example
here, where subsequent epochs left their mark in the form of new wings, stairwells and
details. Chateau Blois has seen development from a 13th century fortress, with suc-
cessive additions of a Gothic, Renaissance and Classical wings. In those days, the
concept of a stylistic subordination or inviolability of a form once considered to have
been finished were unheard of. In the late 19th and early 20th centuries, when the
foundations of architectural monuments conservation theory were being created in
France, a doctrine permitting a large dose of freedom in interpreting forms of buildings
restored in the spirit of stylistic uniformity.

At the same time, the randomness of style was a characteristic of architecture
created during that period. In subsequent decades of the 20th century, driven by needs,
feasibility and ardent modernism ideologists, this movement gained in prominence.

In the context of Oswald M. Ungers’ theory, a city’s urban plan yielded to a spatial
definition imposed by structures which constitute further inclusion in the network of
streets, injecting life into them. In his book “Groflformen im Wohnungsbau”
(O. M. Ungers, E Miihlthaler, 1966) he has used the term parasitic architecture in. He
discussed urban scale of the Grofiformen which imposes a sense of order in the most
spheres of the cities’ life. Architectural tissue was considered to be a parasite form
within it: unpredictable and spontaneous fabric bringing life into the frame. Hence
parasitic, thriving on urban network, was not a negative evaluation [1].

The intensity of contextual proliferation, plethora of forms, urban planning detail
and infrastructure required by the residents to live gained momentum in the 20th
century. A look at the vedutas of former masters and the staffages depicted thereupon,
we realise how “empty” city spaces were. Road signs, information displays, adverts,
radio and television antennas, fans, air conditioning units - the tale signs of an
advanced infrastructure and symbols of a more comfortable lifestyle became an
obvious part of urban space [2].

Citizens, artists, architects are used to experiencing and creating mobile urban
space. Parametric design applied in architectural practice allows to adapt every form to
changeable needs and situations entailed by a mutable urban environment.
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2 Building Extensions — Needs, Emotions, Freedom

The middle of the 20th century is a period when Europe was shaking of the destruction
of World War 2. The ever-present modernism was gradually overpowered by
post-modernism and echoes of Japanese Metabolism seen since 1960s. The construc-
tion of Moshe Safdie’s “Habitat 67 at Montreal’s Expo was also significant. These
were reinforced concrete structures, made up of repeatable blocks of typical dimen-
sions, making up single family homes with terraces oriented towards Saint Lawrence
River. The shapes were piled up in a seemingly random manner [3].

The concept of a function-driven building shape, resulting in breaking down of
facade surfaces and silhouettes was developed in subsequent decades.

Form the sixties of the 20th century on, modernistic architecture was gradually
infiltrated by the post-modern ideas. Symmetry, colour, references to the historical
forms and details, humor — the new qualities were introduced [4]. Deconstructivism,
high-tech, brutalism, established fertile ground for diversified formal, technical and
structural solutions. Green terraces, balconies and roofs added a variability factor.
Bosco Verticale, a pair of residential towers in the Porta Nuova in Milan (2015),
designed by Boeri Studio (and gardening specialists), has achieved its changeability in
this way (Fig. 1) [5].

In terms of diversity of architecture and multiplicity of movements which
are developing at the same time, the recent decades have no equivalent in history.
A simultaneous saturation of city centres by listed buildings subject to heritage pro-
tection, resulted in the need to expand, convert and complete some of them.

Modernisations of post-industrial structures in city centres were the first important
step in the theory and practice in handling non-typical, historic, architectural fabric.
Due to the scale, character and used materials, post-industrial buildings constitute a
specific group. Converted into lofts, shopping spaces and galleries, where both historic
technological devices as well as systems were on show, they are important step in the
theory and practice of buildings modernization' and gentrification of the districts
process [6]. Today it is difficult to determine, by how much the coincidence in terms of
dates explains the mutual inspirations between industrial architecture conversions and
the High-Tech movement which has been growing since the 1960s.

An example of inspirations by technical ideas which go even further are the ecological
movement and the sustainable development policy for cities and the construction industry.
The Beddington Zero Energy Development (BedZED) in London’s Hackbridge estate is a
prime example. Designed in 2000 by architect Bill Dunster, aided by the industries and
specific engineering firms. Both the shape of buildings as well as their details seen inside
and outside are subject to technical requirements. These are: obtaining energy only from
locally available renewable sources, significant energy efficiency, water efficiency, low
environmental footprint and waste recycling. Eco-orientation of the development was

! Typical “hard loft” is a flat in abandoned postindustrial, historical, probably listed building. The first
lofts were occupied by artistic bohema of the sixties, as a result of downtowns’ expansion and
evacuation of plants and warehouses seeking cheaper locations. Gradually lofts were converted into
fashionable and expensive residences.
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Fig. 1. Residential towers in the Porta Nuova  Fig. 2. Zero Energy Development (BedZED)
in Milan, Boeri Studio, phot. T. Bardzinska- in London’s Hackbridge, technical details in
Bonenberg designer forms, phot. A. Bonenberg

accentuated by exposed, designed on purpose and colourful technical details of the
buildings (Fig. 2).

Conversions following changing needs and creation of additional floorspace were
also necessary in buildings such as town houses, palaces, churches, historic municipal
and military buildings. They occupied plots within dense city centres and were
enlarged in many ways.

The first project which prompted discussions amongst architects, as it broke away
from the principles in use to date, was the expansion carried out for a law firm by Coop
Himmelb(l)au between 1988 and 1989 (Fig. 3). The deconstructive interference in the
structure of noble, historicizing, Viennese town house was an unexpected solution.

From that time, similar, contrasting designs could be seen in the projects of
numerous architectural firms. Their scale gradually grew: some tear the existing
building apart, through an element alien in terms of shape and texture, purposely
deconstructing the whole. With major architectural personas behind them, they were
received by the architectural circles with acclaim. Critical opinions were far and few
between. That’s how it was in 1996 when it came to the expansion of the Victoria &
Albert Museum designed by Daniel Libeskind, an architect rather unknown in that
time. It was to occupy the site of the Museum former boiler house [7]. Examples of
successfully completed museum extensions include The Royal Ontario Museum in
Toronto, known as The Crystal, piercing stone-clad edifice, completed in 2007 [8], and
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Fig. 3. Coop Himmelblau, 1998, Schuppich, Fig. 4. Daniel Libeskind, 2011, Bundeswehr
Sporn, Winischhofer, law firm office extension, Military History Museum Dresden, phot.
Vienna, phot. M. Baczkowska. M. Nowosad

2011 extension of the Bundeswehr Military History Museum in Dresden, by the same
architect where the eclectic building was similarly deformed (Fig. 4) [9].

In many cases, in designs and projects Dutch MVRDV develops the concept of free
facade structure which reflects the internal functions. This holds true for both multi-
functional buildings as well blocks of flats. WOZOCO complex for elderly people,
known as hanging houses of Amsterdam, was built in 1997. Characteristic cantilevered
volumes resulted from too small plot and adhering to the daylight regulations [10].
Recently MVRDYV developes its project of modernization of mix-use complex Van-
damme Nord in Gaité-Montparnasse in Paris. The complex was built in the early
seventies by French architect Pierre Dufau [11, 12]. The reconstruction includes a
collection of glass “boxes” inserted into the existing reinforced concrete frame and
penetrated by greenery. The volumes vary in size, programme, colour, and materials.
Set against the background of rythmically cadenced facades of high rise office build-
ings, they create outstanding informal composition.

Vitra Haus by Herzog and de Meuron in Weil am Rhein is a manifestation of
structural freedom. The space for arranging furniture and other home fixtures in a
manifestational manner assumed the shape of stacked, simple, archetypical pitched roof
houses [13].

The freedom to shape architecture remains in accordance with the way in which
they are used. Conversions, adaptations, temporality, stem from growing impact of
everyday mobility. Purchases in “pop-up” shops: temporary, operating out of rented
spaces, advertising over the internet and attracting customers via that channel,
co-working offices which rely on a turnover of “employees” where each one is a
freelancer in their profession, became a sign of the times [14].

Residents have increasingly more to say when it comes to the shape of existing
buildings and the form of their facades: pipe aerials were replaced by plate-like satellite
installations that constitute a detail in their own right in the landscape of estates and
large city streets. ICT system elements are part of building facades and silhouettes.
They constitute a spontaneous and variable composition, driven by the needs of users
and media providers.
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Fig. 5. Shanghai, balconies an office building ~ Fig. 6. Poznan, an office building from 2010
with a frame added to provide space for air  is dominated by industrial “roofscape” of the
conditioning units for every room separately,  ventilation and air conditioning equipment,
phot. T. Bardzinska-Bonenberg phot. T. Bardzinska-Bonenberg

The facility to individually adjust the temperature and exposure to sunlight of
residential and office interiors constitutes a basis for further interventions into the
external form of buildings. Air conditioning units have appeared by windows and on
balconies in accordance with the uninhibited will of the residents. External shutters and
awnings amend wall colour, structure and articulation, which is taken into account by
architects when it comes to new buildings (Fig. 5).

Roof areas are evading attempts to control them in modernised buildings and in
new structures. Intelligent air conditioning systems and air ventilation systems change
the silhouettes and building dimensions through numerous box-like additions together
with ducts. Unpredictability, stemming from technological progress and changing
standards is, in this case, significant (Fig. 6) [15].

3 Parasitic Architecture — Manifestations, Solutions
and Jokes

Theoretitians of architecture, visioners, such as Archigram group and AA circle in
London, the Metabolists in Japan, Lebbeus Woods in the USA anticipated these
phenomena in the sixties of the 20th century. Their followers Zaha Hadid, Rem
Koolhas and Peter Eisenman introduced the new qualities into architecture. Variability
in architecture gained professionals, users and onlookers appreciation.

Spontaneous activities of owners and inhabitants result in “personalised” additions
to the elevations, roofs and volumes of buildings. Although they melt into contem-
porary townscape, the sense of susceptibility to deformations of buildings and urban
spaces remains. This concerns laymen, artists and architects, and contradicts former
constancy of architecture [16].

Probably the facts mentioned above contribute to perceiving buildings and urban
space as adaptable structures.
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Fig. 7. Chinese street poster warning against Fig. 8. Restaurant “Priceles Milano” on the
illegal developments on the rooftops of the top of Banca Commerziale Italiana building in
blocks, Shanghai 2015, phot. T. Bardzinska- Piazza della Scala during the Expo 2015, phot.
Bonenberg A. Bonenberg

However the first attempts of placing parasitic extensions on existing buildings
were implemented in the seventies of the last century. In 1971 architect Jean-Louis
Chanéac and Pascal Haiisermann installed a “parasite” bedroom for a baby on the
facade of a modernist residential apartment block in Geneva for a family struggling
with no success for a bigger flat. “La Bulle Pirate” had organic shape and was made of
laminates, resins, glass fiber, reinforced polyester and foam [17]. In that time actions
like this were considered artistic manifestations. Clip-on extension of the director’s
office in Centraal Museum in Utrecht, by Atelier Van Lieshout was mounted in 1997,
and now constitutes a part of the Museum exposition [18].

Recent social problems in Europe gave a new sense to such interventions. Move-
ment in favour of reclaiming locations for a minimum standard living spaces for
homeless, immigrants and fugitives is developing. Young generation of architects and
artists puts forward propositions of the different locations and develops appropriate
projects. They follow citizen-led initiatives and temporary projects by people hoping to
make their lives better. In some situations such ideas get clearance and are carried out;
if not approved they remain illegal building works (Fig. 7).

In a crisis situation city authorities allow to organize temporary living spaces in
forms that were unthinkable several years before. Architect Stephane Malka is an
author of such shelters as A-Kamp 47. One of them is located between a cultural centre
and a railroad network at La Friche de La Belle de Mai in Marseille. Its construction
employs scaffolding mounted to a blind wall and separated from the street by vertically
spread army tents [19]. Similar idea was employed in constructing a shelter in Herleen
in Holland. A scaffolding mounted on a blind wall is divided into separate cubicles and
protected from the outside by a patchwork of reused windows and doors [20]. Con-
verting billboards of different types into habitable structures is one of the most inter-
esting ideas. Supplied with energy, these big structures are distributed across cities as
well as in the open, they cover blind walls, offering a challenge to architects and
designers. In Belgium architect Karl Philips uses billboards to arrange different types of
houses and shelters depending on the kind of a billboard structure [21].
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Manifestations aimed at awareness of the problem of homelessness are also
undertaken. Project of situating the structure of habitable containers under the cover of
the Great Arch in Defense in Paris by Stephane Malka was published in 2009 [22].
Repetitive habitable structures can be mounted on the walls as the Rucksack House by
Stefan Eberstadt. A cube of 9 m offers a variety of activities: an extra bedroom, studio
space or a living area. The box is mobile and in 2004 it was in Leipzig, in 2005 in
Cologne and then in 2011 — in Bamberg [23]. Lara Calder Architects designed an
advanced, parametric Parasite Prefab flat construction, aimed at mounting at walls,
pillars of bridges and viaducts [24].

More realistic (and built) are living units occupying roofs of the existing buildings,
using their staircases and installation ducts. Among the examples the Las Palmas
Parasite in Roterdam, by Korteknie Stuhlmacher Architecten is the best known [25]. In
Paris small flats in the “boxes” were overhung above the abandoned houses. This
development by Stephane Malka, named 3BOX, is placed on and over their existing
rooftops. It was made possible with a new legislation acts from 2012 on, that allow
urban heightening in French cities [26].

Large scale propositions are also put forward. On Salerno - Reggio Calabria unused
highway viaduct, Ja Studio Inc. designed “Slow up-rising” structure, a network of solar
villages set in a picturesque landscape [27].

“Parasitic” conventions in developments occur recently in the housing areas as an
architectural gag. Astonishing colours, forms and textures contrasting with the
host-building adhere to the idea of comforting yet distinctive additions. Among them
the extension by MVRDYV (2007) of a house in Rotterdam is an outstanding example.
Blue “one-room-houses” situated atop of the old structure, create private
micro-townscape on the roof of the building. The bedrooms and atelier are conceived
as separate volumes, providing needed space and privacy of every member of the
family [28]. In Cologne, Germany, a red, irregular mixed-use building was constructed
over a large historical entrance gate to the former factory warehouse area. Built by
Manuel Herz Architects and named ‘Legal/Illegal’ by its designer. It follows all the
building codes but also breaks conventions of a suburb house. It engages the core of the
existing building acting as a true “parasite” and forming one cohesive unit with it. The
extra effect factor was vital in this project, as the environment was not attractive, nor
the district booming [29].

Many of the interventions mentioned above exploit the same aesthetic idea as the
discussed before modernizations and adaptations built in compliance with the building
codes and carried out by recognized architectural companies and star architects. They
all contradict unity, rigidity and grid of architectonic composition.

4 Conclusions - from Avant-Garde Achievements
to Institutionalized Developments

Parasitic volumes use construction, media, communication spaces from their
mother-structures. Acceptance of this trend and its attractiveness is confirmed by the
examples of ephemerical and exclusive structures built in locations offering unfor-
gettable views and experiences. They come into being in the great cities of
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contemporary Europe. Temporary, transportable restaurant on the roof of the Palais de
Tokyo Museum in Paris was designed in 2009 by architect Pascal Grasso. It offered a
panoramic view over the Seine and the Eiffel tower as well as the top quisine [30].

Restaurant The Cube was designed by Park Associati Design Studio in Milan, as a
pop-up restaurant and was sponsored by Electrolux Co. Since 2011, two versions of the
restaurant have been located in different cities in Europe. During 2011 they visited
Milan and Brussels, while in 2012 they were in London and Stockholm. In each city,
the restaurants were placed on top of a monument; in Stockholm atop of the Royal
Swedish Opera House, in Brussels on the triumphal arch at the Parc du Cinquantenaire,
in London it was located on top of the Southbank Centre [31].

During the Expo 2015 this idea was revived, and restaurant “Priceles Milano” on
the top of Banca Commerziale Italiana building, offered a view of the Piazza della
Scala and silhouette of cupolas and towers of the city centre, along with the cultural
events in its flexible, adaptable interior. It was designed in 2015 also by Park Associati
Design Studio and supported by the Master Card investor (Fig. 8) [32].

There was a number of unaccomplished designs of additional commercial “para-
sitic” spaces throughout Europe; most of them were abandoned for financial reasons
and some frightened away decisive bodies. Project by Claudio Silvestrin (2007),
proposing a cafeteria on the rooftop of the National Museum in Poznan and postponed
for a time being, inscribes itself within this trend [33].

The fact of emergence of the parasitic extension trend in architecture is confirmed
by the A.LLR. prefab system by Canard Development Group [34]. The system consists
of ready-to-mount elements that can be added to any building and multiplied to achieve
expected size of the interior. These “parasites” also thrive on the media delivered by the
main building.

It can be assumed that the gates to free structuring of a building volume are slowly
opening.
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Abstract. Infrastructure transformation strategies in rural areas are influenced
by a lot of diverse aspects such as climatic or demographic changes. The
optimization of these strategies is based on scenarios, which are basically
containers holding input data. This paper presents recommendations for the
design of a scenario assistant system to generate complex, but complete, valid
and consistent scenarios in an intuitive and simple way for experts and
non-experts in the water supply and waste water disposal domain. Requirements
were collected in several workshops with domain experts and end users. The
concept recommendations have been derived to improve and speed up the
development process of future scenario management assistants.

Keywords: Scenario generation - Usability + Design guidelines

1 Introduction

In many rural areas, the population and settlement structure will drastically change over
the next decades. Not only the natural mortality rate combined with the low birth rate
has led to a population decrease, but more and more people will move from the rural
areas to the cities. Among other aspects such as climate change, changes in law and
individual water demands, this will lead to many problems concerning functionality of
the water and waste water infrastructure in most rural regions.

To tackle the questions of how to transform the infrastructure in rural areas, the
German Federal Ministry of Education and Research (BMBF) funded the project
SinOptiKom where a transformation optimization and decision support system has
been developed based on a stakeholder analysis [5] across multiple sectors (sanitary
environmental engineering, spatial and environmental planning, computer science, and
mathematical optimization). Complex relations and a high number of parameters define
different scenarios, the system then provides optimized transformation strategies and an
analysis tool [3]. Defining and generation as well as managing these scenarios is
challenging. Therefore, a scenario generation assistant has been developed. Depending
on the target group, different basic design decisions influence the usability of the
scenario generation tool. Therefore, a meaningful application of design principles can
improve the efficiency, effectiveness and the user satisfaction.
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In the paper at hand, we describe the requirements on the design of the developed
scenario generation assistant. Our contribution are the concept design recommenda-
tions for complex scenario management applications based on various design and
simplicity guidelines.

2 Related Work

2.1 Design Guidelines

The user work flow in a tool is heavily influenced by its design [20]. Maeda defines ten
laws of simplicity in 2006 [9] which serve as guidelines for the development and
evaluation of tools since their publication [11]. Lemberger and Morel [10] describe the
value of simplicity in information systems and propose best practices for designing
those systems. However, there are limits of simplicity. At some point of simplification,
there is not enough content left for the users to understand labels, title, charts, etc. in the
same way as the creator intended to express [12]. Therefore, an appropriate balance of
simplicity and complexity is needed, as also stated by Maeda’s 5™ law “Differences” [9].
This balance becomes an important challenge in the management of complex scenarios.

Further, following the Gestalt principles by Wertheimer [17, 18], the organization
of elements has a large impact on the user’s perception. The perception directly
influences the performance as well as the size of and distance between interactive
objects which is defined by Fitt’s law [15]. MacKenzie and Ware extended Fitt’s law to
include lag in interactive systems [16].

Different devices such as desktop PCs or tablets have different display sizes and
resolutions. Therefore, design guidelines for responsive design [13, 14] have been
developed. Particularly, the use of touch-based devices needs special adaptations [19].

2.2 Scenario Definition

Following Heinecke and Schwager [1], scenarios describe alternative, plausible and
consistent images of the future which consist of logical and internally correct
assumptions or descriptions of development paths of possible future situations based on
present structures leading to these images of the future. In contrast to simple forecasts,
a scenario does not provide any information about probabilities. Therefore, it is
important to develop scenarios systematically and comprehensible.

In this paper, we apply the following definition: a scenario defines a collection of
assumptions for different drivers and a set of basic parameters. It includes the complete
description of all aspects and information that are necessary to start potentially fol-
lowing processes: in our case, the optimization and the visualization of the results and
the water infrastructure as well.
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2.3 Transformation Support

The planning of infrastructure transformations and its supporting is a big challenge.
Different approaches already exist, from integrated dynamic visualization in geo-
graphical information systems (GIS) [6] to combination of GIS and cellular automata
theory [7] to model urban growth. The tool described by Kulawiak et al. [8] aims to
support in different domains, infrastructure vulnerability assessment, diminish risks and
strategic planning of city development. These approaches are focusing on cities where
many aspects significantly differ from conditions in rural areas which has been focused
in our project. Furthermore, the preparation of scenarios and the analysis part is inte-
grated and cannot be used independently.

In the paper at hand, we present requirements, concept design recommendations
and a use case of a scenario generation assistant.

3 Requirements

In the following section, basic requirements based on expert feedback are presented.
Scenario generation and management tools in technical domains (e.g. environmental
engineering) have to deal with various requirements. Most of the time, complex sce-
narios cover different domains, hence, multiple experts and stakeholders exist. To
gather the requirements of a scenario generation tool, multiple workshops with many
stakeholders from the waste water domain, including experts and end users, were
conducted. Based on their feedback, we concluded the following needs which can be
transferred to other domains.

Scalability: Obviously, different stakeholders belong to different user groups: e.g.
starting from a local village major who wants to have an overview, mostly cares about
costs and acceptance to the experts who are interested in and focused on technical
details such as diameter of sewers or flow rates. Designing a tool which has to fulfill the
needs of all user groups is very challenging. Therefore, the scalability across different
user groups is crucial.

Another basic requirement that results from different user groups is the platform
and device independence. The users use different systems (Windows, Linux, MacOS)
and different devices(stationary desktop environment vs. mobile devices) at work. The
use of tablets was rated as an important aspect which requires an adapted graphical user
interface (GUI) design to provide scalability across devices.

Simplification: The complexity of the scenarios cannot be managed in its entirety at
once. Instead, a separation in multiple smaller parts is needed where each part deals
with a few aspects of the whole scenario. This multi-part management should lead the
user through the scenario generation and management process.

Further, some kind of additional help functionality should always be available to
guide the user in his current task. This is essential since most of the time the user is not
an expert in all necessary domains.

Background Activity: In complex scenario definitions, and it is not unusual that many
aspects influence each other, resulting in many internal data links and dependencies.
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Hence, some configurations that are made by the user in the one part of the scenario
may restrict options and configurations of other parts. This basically requires internal
decision trees in the background so that an option is not selectable anymore. Otherwise,
incorrect combinations might occur in the final scenario definition and further steps are
more complicated or impossible.

File Management: Depending on its complexity, it might be very time consuming to
define and generate a complete scenario. Thus, users might pause their work and
continue later. To simplify and secure this process, one need a possibility to save the
current state of the generation process and load it later to continue working. This should
also enable a duplication of already defined scenarios to create similar and comparable
scenarios by manipulating only a few configurations instead of starting from scratch.

Further feedback and requirements were directly related to environmental engi-
neering domain. However, the presented requirements can similarly occur in other
domains.

4 Concept

The following section focuses on the derived concept based on the above-mentioned
requirements and taking into account related design guidelines and principles.

Platform and Device: Concerning the platform and device independence, important
aspects have to be considered. While the platform independence is given by an ade-
quate selection of development environment and programming language, the device
independence leads to other challenges. Example: small hyperlinks in text passages can
be clicked quite well in desktop environments using mouse and laptops with touchpad.
However, in touch screen-based settings such as tablets, these links are hard to get.
Here, at least larger text or alternative Ul-elements like buttons are usually used
nowadays to provide easier, more comfortable and mobile-device-adapted input pos-
sibilities. Furthermore, guidelines of responsive design propose grid based layouts
amongst others. Structuring the contents that way, the display space can be efficiently
used across different display sizes and resolutions.

Step-by-step: Based on the requirements for simplification, the scenario generation is
split in multiple parts. To fully define a scenario, the user has to configure parameters
and give inputs, a step-by-step workflow supports the user to not forget any part. To
visualize the workflow, we recommend a progress bar consisting of single elements
(one for each part) which can be enriched with additional details providing information,
e.g. categorical names. Color-coding the progress bar elements assists the user to
identify finished parts or parts that require input. Furthermore, the progress bar ele-
ments can directly be linked to the corresponding parts which simplifies the navigation.

Appearance of Options: Each part of the scenario is presented in one view. For the
design within one view, Maeda’s second law “Organize” [9] and the Gestalt laws [18]
lead to a similar appearance which should be consistent across the application based on
the above-mentioned grid layout. This is true as well for the presentation of options
(settings which the user can select). Grid layout based and large Ul-elements for the
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available options makes the system appear simpler. Large elements and short distances
between the elements have another advantage: following Fitt’s law [15], these two
aspects positively influence the usability.

Following Maeda’s first law “Reduce”, the presented options should not be com-
pletely filled with information. Although more information about various options is
available, it is recommended to reduce the content to few meaningful components such
as short significant title, short description, and potentially a meaningful icon, image, or
a chart.

In addition, so called “quick-access-options”, i.e. predefined configurations, usually
save a lot of time. These quick-access-options have to be prepared and defined by
domain experts of the corresponding scenario part. It can be guaranteed that the
selected option is internally consistent while the user does not need to care about the
detailed parameters, instead he can select one of these options. As stated by Maeda’s
third law “Time”, “savings in time feel like simplicity” [9] and hence, reduce the
subjective complexity. However, it is essential to provide an additional option for
individual input in case the proposed predefined quick-access-options do not represent
the user’s needs.

On-screen Help: Help functionality can be implemented in many different ways. The
simplest way is to provide a manual accessible via menu item. However, an alternative
is on-screen help, e.g. for possible next steps. On-screen help in this case means that
information is provided directly inside the current application view as overlay text
describing single elements. This is similar to the layer management in geographical
information systems: the basic layer shows the map, a second layer overlays street
names, city names, etc. While shading the GUI except the described elements the user’s
focus is guided towards them.

Hidden Calculation: As stated in the requirements section, usually a lot of back-
ground knowledge is necessary to calculate influences between different options by
traversing decision trees. The user is not interested in the calculation process, so this
complexity should be hidden in background activities (following again Maeda’s first
law “Reduce”). However, the user is interested in the outcome of those algorithms.
Consequently, excluded options have to be displayed as disabled option but not hidden
at all. Maeda’s law “Differences” supports this: find a balance between simplicity and
complexity. Hence, show that there are more options but not available in the current
configuration of the scenario.

The presented concepts are generalizable and not restricted to the domain of water
supply and waste water disposal infrastructure. They are easily transferrable to other
similar assistant tools in other domains. In the following section, we present an
application use case of a real-world project where we applied our concepts.



18 J. Schwank and S. Schoffel

S Application Use Case: Waste Water Infrastructure
Planning

The research project SinOptiKom has been funded by BMBEF in the context of “smart
and multifunctional infrastructural systems for sustainable water supply, sanitation and
storm water management” (INIS) and tackles the optimization of transformation pro-
cesses of infrastructures in rural areas, focusing on water and waste water system.
Future climatic, demographic or economic developments require adaptations to guar-
antee water supply and waste water disposal in the future. The intention has been to
provide a software-based optimization and decision support system in which different
possible futures can be optimized, analyzed, and derived for implementation in
practice.

The system includes three main software modules: a scenario generation, a math-
ematical multi-criteria optimization [4], and a visual analysis tool [2]. The second
module requires a formal description of the scenario which has to be optimized. The
scenario generation module provides a tool to set key parameters (e.g. start and end
year of the given period for the optimization, rainfall forecasts, water demand forecasts,
or selection of available transformation measures) and weight criterions for mathe-
matical objective functions such as water balance, costs, and recycling.

The optimization model is based on integer linear programming (ILP). Technical
functional limits are analyzed and adaptation measures and transformation strategies
are calculated, e.g. for sewers, shear stress and corrosion determine a functional limit
for under-utilization [2, 4]. If the optimization locates values falling under this limit, in
present or future supposed states of the sewer system, actions such as decreasing of
sewer diameter are proposed.

Once the optimization has finished, the visual analysis tool loads the results and
provides different views including a map-based visualization and different charts to
support the analysis of the resulting transformation strategy [3].

Implementation: The implementation of the scenario generation assistant followed
the concept recommendations which we derived from the requirements. In this section,
we present our exemplary application of the concept and the resulting graphical user
interface (GUI).

The tool has been implemented in Java 8 using JavaFX for building the GUL
Hence, the scenario assistant is platform independent and can be used on desktop PCs
as well as on tablets (e.g. Microsoft surface). The layout of our tool is grid based
(Fig. 1) and therefore offers a responsive design.

The concept of the step-by-step workflow has been applied so that the user is able
to navigate through the different categories of the generation process back and forth.
A progress bar was placed above the content of the current category and, as can be seen
in Fig. 1, a color-coding has been applied to indicate the state of the category. A cat-
egory can have one out of four possible states: unseen, current, in work, ready.
The unseen-state (grey) simply means that this category has not been opened yet. As
soon as the user sees a category the first time, its state is in work (yellow). This means
that the user has opened this category at least once, but there are still some parameters
to adjust or set. Ready (green) indicates that the corresponding category is complete,



Managing Complex Scenarios for Optimization of Infrastructure

General Population

Water demand

Electricity price

Price development

Legal restrictions

Climate change

Measures Summary

Please select a water demand forecast:

Water demand forecast 1

1880 200

« previous development
- upper border
« lower border

water demand forecast 1

In this scenario, demographic and
socio-economic factors have a strong
impact on the development of the water
demand. Increasing of average population
age and average income result in
increasing of water demand.

€ Back

Water demand forecast 2

2010 2030 2080 2070

« previous development
- Upper border
« lower border

water demand forecast 2

In this scenario, all influencing factors
change their average increase and
decrease. Factors resulting in decrease of
water demand predominate the others,
thus, the overall water demand decreases.

Water demand forecast 3

2010 2030 2080 2070

« previous development
- upper border
« lower border

water demand forecast 3

In this scenario, the technical
advancement has 2 strong impact on the
development of the water demand.
Technical progress in flushs or washing
machines result in a significant decrease
of water demand.

Individual forecast

« previous development

- upper border

« lower border
individual forecast

Click here to input individual water
demand forecast.

Next D

19

Fig. 1. Screenshot of the water demand selection.

i.e. all input fields are filled, required selections are made, and so on. Finally, the current-
state (blue) marks a category which is currently open and can be edited by the user.

The screenshot in Fig. 1 shows the step where the user can select a future water
demand development. The first three options are quick-access-options and based on
real expert analysis, while the forth option offers the possibility to input individual
values of water demand for future years. Each option consists of short title, a
self-explanatory chart and additional short description. A green frame always indicates
the current selection of the user.

The design of the other categories such as population or electricity price has been
similar to the example in Fig. 1. Several options are presented in the same style,
quick-access-options and additional individual option can be selected. On-screen
helping hints and descriptions can be displayed as overlay via menu.

The final scenario generation assistant with its consistent design allowed users to
create up to one thousand scenarios in the context of the project. Even though these
scenarios are complex, experts, non-experts, and first time users were able to effectively
use our tool with no difficulties.

6 Conclusion

In the paper at hand, we presented concept design recommendations for complex
scenario generation and management assistants. Based on requirements gathered in
workshops together with experts and end users, we conclude concepts such as
step-by-step workflow with multiple usable progress bar. They incorporate the Gestalt
principles, the laws of simplicity and responsive design guidelines. The application of
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the concepts in a real-world project context are presented in a use case in environmental
engineering domain. Researchers of this domain were able to create different scenarios
faster and with less effort. Overall, the presented generalizable concepts can be
transferred to scenario management assistants in other domains.

Acknowledgments. The work in this paper has been funded by the German Federal Ministry of
Education and Research (BMBF, project “SinOptiKom”, 033W009A).
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Abstract. An objective of the taken discourse is cogitation over applicability of
available research methods used to assess the built environment quality (i.e.
architectural structures and urban interiors) in order to impartially and scien-
tifically verify the beauty and appropriateness of the perception compared to
subjective acceptability of a given place by its users. Methods that provide
impartial data in architecture and urban solutions evaluation can be considered
as quality characteristics. While the results closest to authors’ expectations are
obtained in the post-occupancy evaluation (POE) architecture research method,
with studies in the field of environmental perception, and results of phe-
nomenological research. Initial concept and assumptions were made for new
methodology of design to be used by future architects and urbanists education,
which gives more insight about the importance of human factors consideration
in built environment.

Keywords: Human factors * Built environment - Aesthetics in architecture -
Senses in architecture - Needs of users - Design quality -+ Design by research

1 Introduction

Aspiration and execution of a “place” where the people are willing to visit, identify
with and care for by themselves, and often possessing the so called genius loci, is one
of the biggest challenge and if successful, a source of incredible satisfaction for an
architect and life creator in the built environment. A given space often “pulsates with
life” since it is located for example at the intersection of transport routes, however, it
does not mean the place is accepted. Users must use it having no other choice but in
numerous situations, despite their monotony, depletion and untidiness, these
“non-places” are life centres, spaces filled in with abundance of personal experience
and memories. Another scene of the issue shows that regardless a given place potential
and revitalisation efforts, the objectively beautiful/aesthetic space is deserted and
unwillingly used. In the light of the foregoing, the following questions arise: why an
ugly and dirty architectural space may possess “a genus loci” and assemble people,
while an impartially beautiful and clean space will not? What is its reference to indi-
vidual understanding of aesthetics and ergonomics (comfort and safety of use), to
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getting used to a place or social relations predominating at that place? What methods
can be used to check/verify the issue so as to drawing up relevant conclusions not to
make design mistakes or make less of them? Do the research, design and education
methods currently used and pertaining to the architectural space development respond
to contemporary needs and challenges? Finally, does creating a new paradigm for the
problem in question make sense and take a chance?

Research results that are closest to authors’ expectations may be brought by the
expert groups’ criticism of architectural/urban space known from environmental psy-
chology in terms of behavioural quality. The assessment, in most general terms, refers
to recipient’s studying perception of a given place and observation of the place method
of use and the user’s behaviour at the place. References to proxemics, a notion
introduced into a dictionary a half age ago by E.T. Hall are also helpful in the research.
According to its scientific argument, the space “talks” and it is done via behaviour and
mutual human relations and relations between humans and their surroundings [1].

The aforementioned research spheres background originates from the border of
sociology and psychology. Furthermore, the essence of the problem in question that
refers to the sense of the surrounding beauty and aesthetic experience are issues from
phenomenological research area. Phenomenology is a philosophical direction that
rejects being guided by traditional assumptions and suppositions. The trend assumes
that the world should be perceived as individually experienced phenomena. Everything
may become a subject of phenomenological experience: an object, event, situation,
experience that can be seen, heard, smelled, tasted, felt, felt by intuition, met or
understood [2]. The final objective of phenomenological research is reaching a uni-
versal i.e. repetitive and available to put into certain framework “essence” of the said
research object [3] (Fig. 1).

PHENOMENOLOGY Theorethical Proximate and ENVIRONMENTAL
Inferences Top effects inferences PSYCHOLOGY

Philosophy

Applied science

| | | | Underneath | |

Analysis and description of individual ’ ‘ Analysis and description of individual

experience of pure consciousness and social behavior

Fig. 1. Graphic overview of research methodology of phenomenologists and environmental
psychologists (own study)

From methodological point of view both phenomenological and behavioural
approach possess the status of qualitative studies, based on the one hand on radical
empiricism assumption where critical intuition (enabling critical view) is a research
tool, and on the other on the assumption that a given person and an object of cognition
make upon indissoluble whole [3].

The text authors are convinced that the future of research in architecture and urban
planning (in the field of aesthetics in particular), and the following support of education
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and professional process owed to them, lies within the methodology area that links both
spheres mentioned above.

2 Aesthetics in Architecture — I Use, so I Evaluate

It is commonly believed there is no accounting for taste, that aesthetics is hard to
evaluate since it can be perceived differently by everyone. Each of us, however as a
user of architectural and urban space (the internal one of the structure and external of
the surroundings), everyday evaluates the place he or she currently remains, sees and
perhaps feels with other senses. We similarly interpret own appearance, the appearance
of people we meet or objects we use.

The assessment of functionality, safety and aesthetics of the built environment is
often automatic and influences making innumerable decisions, e.g. I will sit down here
because the view is beautiful, I will not go there because it is dark, unpleasant and
maybe unsafe, this is such a nice place that I will visit it again with friends, etc. In a
certain simplicity, the conclusion is obvious — the beauty of a place is most often linked
with its ergonomic and technical quality which provide a final aesthetic impression.

In the above context, it is nevertheless worth thinking about the words of out-
standing figures: Edward Hall, ethnologist or Juhani Pallasmaa, architect. As early as in
the 60s of the 20th century, Hall ascertained: “Architects traditionally deal with visual
patterns of structures — things that can be seen. They are completely unaware of the fact
that people bear in themselves certain internalizations of permanent space they learned
at the beginning of their lives”' [1]. Pallasmaa on the other hand wrote: “the partiality
of vision has never been so clear than in the art. of architecture of the last half century,
when the type of architecture fixed on production of spectacular and haunting pictures
became predominant™ [4], and “the unhuman nature of contemporary architecture and
cities may be perceived as a consequence of body and senses neglect and lack of
balance in our sensory system™ [4].

The problems of aesthetics in architecture are activities tended towards defining,
understanding, and in consequence shaping such environmental features that would be
a source of nice experience [5]. It is worth reminding that in terms of etymology, the
word ‘aesthetics’ refers to sensual experience and not merely a visual one. Thus, in
today’s reality it seems justifiable to ask the following question: how to promote and
stress in creating and reading the architecture the themes of not only its visual beauty*,
but also of opportunity to absorb the touch, read the sound, feel the smell and other
experienced references. The issue becomes more complicated if we assume that there
exist much more opportunities of the surrounding environment perception, just to
mention the representation criteria, stimulating stimulus, phenomenal character or
neural information. The question is the more justifiable when an insight at least into the

! E.T. Hall “Ukryty wymiar”, p. 165.

2 J. Pallasmaa “Oczy skory”, p. 38.

3 Ibidem, p. 26.

4 Read: spatial order, form, colour, texture, material, light, etc.
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research of J.J. Gibson, psychologist is available, who recognizes senses as aggressive
searching mechanism rather than passive receivers’ [4].

In the aesthetics of Berlyne, one of the first creators of general aesthetic model,
complexity of the environment, its new elements, incoherence in the environment and
astonishment (level of inconsistency of what we found with what we expected) play a
crucial role. Berlyne proposed to formulate aesthetic judgements on two levels:
uncertainty — excitation (excitation associated with specific exploration increases along
with the uncertainty or conflict increase) and hedonic value (associated with pleasure).
His studies proved that we feel the best in a situation of average stimulation or
uncertainty level which means we prefer non-excessively surprising solutions. Another
example of interesting studies may be seen in the S. Kaplan environmental preference
where authors highlighted four equivalent perception levels accounting for a higher
acceptance level of such and not the other place: coherence— organization of setting;
legibility — setting elements suggestiveness to allow better understanding and its
content categorization; complexity — number and diversity of the setting elements
(especially in the case of natural landscapes); mystery — number of information hidden
in the setting that the observer is willing to discover. In other words, the complexity
and its various aspects support a place perception as an attractive one but also make an
indispensable condition for the perception to occur. “Complexity determines change
and only the change is the source of information”® [3].

Coming back to practice — the architectural and urban space is co-created i.e.
conceptualized, programmed and designed by architects, urban planners, constructors,
interior and equipment designers, artists as designers of decor elements and investors
themselves or their advisors. While designing targeted to a specific or anonymous user,
they create aesthetics of a given work of art in accordance with their own sense of style,
views and perspectives, possessed qualifications, investor’s expectations, current
fashion inspirations, studies and consultations performed, etc. Every originator must be
aware that his work will be exposed to constant assessment throughout its “lifespan”
(operation). The assessment may vary: from praise and delight through minor remarks
up to overwhelming criticism.

Many designers, still convinced of their infallibility and uniqueness, deem any
slightest symptom of criticism unauthorised and unworthy of attention. However,
understanding and taking into account the needs, restrictions or aesthetic preferences of
users seems unquestionable nowadays and in the future. The question is how to
combine different user tastes (they like the structure they have been once enthralled by
or the one owned by their rich neighbour or a building that cannot be built at a plot
because of the exciting context and/or legislative conditions, etc.) with intuitive sense
of beauty and pragmatism preferred by the creator? Can the architect without taking the
recipient into account, impose his “own” aesthetics? Is he entitled to do this? Maybe he
should create a “compromise aesthetic” based on surveys and research performed? It
seems that the most favourable solution providing the designer with an impartial
reasoning in at least certain scope would be presentation of the combined architectural

5 J.J. Gibson after: Pallasmaa “Oczyskory”, p. 51.
6 S.R. Maddi: after: Lewicka “Psychologi a miejsca”, p. 97.
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research made within the scope of environmental perception and in accordance with the
phenomenology method.

Two concurrent trends have functioned in Poland so far: artistic approach to
architecture and research approach based on human needs analysis. The latter type of
design called Design by Research is the state-of-the-art approach, targeted at satisfying
the users’ expectations. It does not exclude an interesting and fashionable form of a
building or space between buildings. Whereas the first, traditional approach where an
architect-creator imposes many aspects, including aesthetics, on the user, is exposed to
numerous faults and problems during utilisation.

In order to avoid the future disappointments, non-fitting in the needs of a given
space users, and in consequence creation of a place that is ineffective, unfunctional, and
unaccepted in terms of aesthetics, one of successfully used methods is participation
design i.e. with the co-participating user. Today, the simplest method of perceiving the
aesthetic preferences, i.e. their articulation by user, is presenting ready models of
existing places (e.g. photographs) to enable the user’s easy defining by indication
during a survey or interview his favourite and disliked architectonic solutions. The
indicated photos depict the user’s sense of aesthetics, expectations towards the place
“climate” (preferred places in a historical part of city or modern “sterile” architecture,
colourful facades, lots of greenery, etc.). There however, we repeatedly go back to the
starting point: architects still perceive aesthetics within the scope of vision sensations
with omitting the other senses. Hence the need to deal with the problem.

3 Designing and Research in Architecture and Urban
Planning

There are numerous methods of searching for design solutions in general. These
are proposals worked out by psychologists, educators, praxeologists or creators
(i.e. designers) themselves. They are rarely used in a “clear”, textbook form. Every
experience-supported designer, with the time works out his own, many a time intuitive
and therefore original method which being analysed appears a compilation (mixture) of
various well-known methods. An intuitive search is for instance division, analogy,
guessing, association, compilation of images and notions, recollection of similar
problems and their transposition as well as improvement of solutions. The main task of
all design methods is support of intellectual and creative effort.

The most common methods in scientific world are the ones whose objective is to
find new problem solutions based on earlier-known methods that did not bring satis-
factory effects. They for instance include the following methods:

— morphological (a new quality is received via a new breakdown of known elements —
parts);

— solution trees (we must approach a theme in a summary way i.e. create a summary
problem solution);

— system methods (abstract models, mathematical, graphic, analogue or digital model
or simply a description are used). Here methodical design, providing (with a great
probability) instant satisfying results, is of primacy.
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In designing, the architect mainly uses all heuristic methods that allow new solu-
tions discovery via advancing relevant hypotheses. The methods known from the
respective literature are for instance: synectics, brainstorm, morphological analysis,
ideal solution method, and superposition method [6, 7]. The methods however, do not
guarantee an anticipated result though obviously increase its probability. Moreover,
they are not excessively formalised to remain a certain margin for human intuition.
Neither strict obeying of activities sequence nor preciseness of their use are required in
the said methods. The creator may fully use his knowledge and imagination. A certain
downside of applying heuristic methods in design that they originally do not refer to
opinions of the future solution user/users since the practical knowledge and expertise
possessed by specialists i.e. designers constitute the foundation.

When taking into account user needs, expectations and restrictions, the urban
design in particular, but also the architectural one is dominated by the architects’
need/inclination/obligation to implement: the research results elaborated by sociolo-
gists, quantitative and statistical studies where obtained results are presented in
descriptive form or expressed in digits and percentage. This is the basis to work out
conclusions on the phenomena frequency, intensity and dependences existing between
them. User opinions on a given subject are examined within the above studies; the
opinions for instance include: where and how they want to live, what do they expect in
their working environment, where and how would they most preferably spend free
time, in what situations they come across most spatial barriers, etc. In that spirit, though
guided by own considerations, Christopher Alexander developed an individual design
method based on the concept of matching human needs or demands to possible object
forms rooted in the context. His “A Pattern Language” is, in a certain sense, a col-
lection of models originated from different disciplines: theory of systems, natural
science methodology, linguistics, cognitive psychology, biology, genetics and others.
Pattern language is from philosophical point of view an expression of holistic attitude
to the problem and as a design method a manifestation of participation. Pattern lan-
guage derives from the beauty of culturally-denominated form and defines the process
targeted at creating a type of this form found in tradition, but from the start afresh, with
no imitation but taking into account current cultural considerations [8]. Though
Alexander’s approach is of humanistic nature, the fact that his concept faced criticism
of the architects’ environment, does not seem astounding. It was blamed for its char-
acteristic feature — additivity that enables selection and adding models to each other as
well as putting one model onto the other that leads to creating the architecture that is
impartially friendly in use but lacking the strength characteristic for great architectonic
works, where the form of structure adopts a dominant role.

In recent years, a noticeable trend has exited that shows a growing interest of
architects — designers in qualitative studies they intend and are able to apply in their
design output. The following are known research methods in architecture: POE (Post
Occupancy Evaluation), ABSIC (Advanced Building Systems Integration Consortium),
and BiU (Building-in-Use) [7].

With reference to the aspects dealt i.e. research of space attractiveness and magics,
the POE method checking behavioural quality is the closest method for the paper
authors. In 2012, two original quality research methods were developed: the first is
used to perform the pre-conceptual design research and the second to evaluate the built
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structure. However, according to this paper authors’ opinion, the future of architects
will also depend on skilful application of research results related to environmental
perception and phenomenological expertise.

3.1 Quality Research Method (According to K. Fross 2012)

On the basis of 15-year experience, two original methods of built environment research
have been developed. They involve schemes of procedure when doing research, that in
sequence picture the required activities to be performed. The first “8-step” method is
used to perform pre-design studies to formulate design guidelines. The second, “7-step”
method is intended for evaluation of a structure accomplished by its designer, in order
to verify decisions made at the design stage. The methods are of universal and open
nature, may be modified, complemented and adjusted to specific research demands.
Different tools have been applied, such as: observation of users’ way of use and
behaviour, quality assessment (e.g. behavioural quality), surveying, interviews, spon-
taneous and occasional talks, etc., that should be individually picked out according to
needs and anticipated results.

The author’s method to pre-design studies of facilities with similar functions as
sources of knowledge useful in design. The method objective is to obtain knowledge
from the existing built environment of a similar function, as the information basis for
the author’s own design. The research is conducted in pre-design stage before starting
to build a programme and to create a concept. It focuses on making an assessment of
architectonic and urban structures according to pre-set criteria and quality. The results
obtained are analysed and grouped, conclusions are drawn to make the basis for for-
mulation of the design guidelines. The assessments may be of general nature or be
directed onto a specific problem e.g. aesthetics. The research preparation involves:
defining the research objective and scope, make a list of properly selected buildings or
fragments thereof, select relevant evaluation techniques and methods (e.g.: building
round, making photos and films, interviews, occasional talks, surveys, graphic analy-
ses, calculations etc.), make auxiliary tables of quality assessment (e.g. technical,
functional, organizational, behavioural or economic assessment) specifying the
assessment scope (exterior, interior, selected elements, functions, zones, rooms) that
during assessment facilitate the recording, control and systematization of research,
prepare graphic materials such as maps or site development plan, projections or
schemes thereof, photos of solid (facade), etc. [9].

The author’s method of evaluation of facilities implemented as verification of
design decisions. It is the method of quality evaluation at the stage of the designed
building utilization and make up a feedback tool for the designer or designer team to
verify the design decisions that have been made and obtaining experience to be used in
further tasks. The method is an important element of the designer’s self-improvement.
It is targeted at obtaining information from the implemented project. The research
involves the facility quality assessment and observation of user behaviours. The
research should be performed repeatedly: obligatorily in the first month of use, after
6 months, 12 months and e.g. 2 or 3 years. The research may be done in all quality
categories or may be focused on a given problem. Occasional talks with users or
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surveys are recommended. An interview with the facility administrator is obligatory.
A talk to the investor and obtaining his opinion are also recommended. The scope of
observation may be restricted to definite problems such as user behaviours, work
comfort, safety, aesthetics, etc. [9].

3.2 Problems of Environmental Perception and Phenomenology

Perception also named cognition or impression, like aesthetics, refers to human per-
ception of certain phenomena or processes that occur due to specific stimuli affecting
our sensory system. It covers not only a complex, subjective cognition process or
experience and memory but introduction of one’s activeness (i.e. expectations, values,
objectives, ensuring safety, etc.) into the environment as well. Also, culture signifi-
cantly influences the perception processes.

The said process takes place on two following levels: the sensory and motor level
(of automatic nature, the stimuli are received by senses owing to whom people identify
colours, sounds, roughness, smoothness, characteristic smell, etc.), and meaning and
activity level (here stimuli are assigned with the meaning: perceiving and interpretation
of a human smile, noticing the feelings of an observed person, etc.). while studying the
perception issues, psychologists very soon (i.e. in 19th century) realized that people are
sufficiently different so as each of us can perceive and describe own sensory experience
in a various way. Today, in the scientific circle dealing with the problem, anyone
doubts that solvings the perception issues present an unusually complex task and it
should be studied in different ways and aspects. In other words, there is no space in
contemporary science for conventional perception approaches that often deal with the
way the sensory mechanism records single aspects of an object in the surroundings.
There, the problem is to be solved as a holistic i.e. overall process [5].

And here, in some measure, the phenomenological methodology comes as aid
which “refers to “practicability” of subjective personal experience, contrary to external,
impartial reality”. The phenomenological experience, including the experience of a
place still has sensual nature and its contents depends on the shape and position of our
body. It is worth noticing that a new paradigm in cognitive psychology has introduced
a notion of embodied cognition and for several decades has been a basic notion of
phenomenological approaches’ [3].

When carrying out the above deliberations, one cannot omit in architecture and
urban planning the issue of Genus Loci and its objective reality. It is an important
theoretic notion in the works of phenomenologists of place who try to inquire what
features of these places respond to the subjective sensation of their unique specifics.
Genius Loci is recognized by humans but its source originates in the off-subject fea-
tures of the place.

And the last issue absorbing the authors in the above discussion. A new theoretical
category has recently appeared in the works of the complex systems theory repre-
sentatives who seek biological references to the analysis of processes that govern the

7 M. Merleau-Ponty, Y.F. Tuan after: Lewicka “Psychologia Migjsca”, p. 40.
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organic development of cities. This category is a concept of urban and regional DNA
which like biological DNA guarantees the identity of a place, despite various changes it
undergoes8 [3].

4 Summary

Today, when critics deal with the problem of aesthetics and beauty (whether in a
professional or amateur way), they undertake an evaluation of architectural and/or
urban solutions, almost always use only their vision and based for example on pho-
tographs, historical memory. Generally, it can be noticed that people who have the
ability to see rarely attach importance to the other senses. The perception applies
especially to the situation of admiring the beauty (in popular opinion - aesthetics) of the
surrounding landscape. And the second regularity, that does not require scientific
evidence: the experience of other senses counts mainly in the moments when, for
example, despite (theoretical or objective assessment) beautiful views reach other
stimulants that are inappropriate for us, such as unbearable noise or odours or when we
feel a complete lack of orientation in the field. On the other hand, the current activities
of marketing specialists successfully use not only the vision but other senses as well.
We feel good during the visit in the store that smells good, when someone or something
subtly guides us to the goal, and therefore we are not lost when there is a lot of space
for exploration of the goods or when the “soothing voice” tells us about the different
promotions. In other words, in today’s world, supported by a marketing techniques,
consumer goods are beginning to occupy a significant place in the consciousness and
trivialize our ability to analyse and evaluate (Fig 2).

| see
| feel

q | touch
| hear
| use

THE BUILT | evaluate
ENVIRONMENT USER

Fig. 2. Modern understanding of the role of the architect in the designing of the built
environment (own study)

In a natural way, for the inquisitive researcher of architectural space, the following
question arises: why in the European realities designers of individual buildings or space
“between the buildings” extremely rarely encourage customers to use other senses than

8 E.A. Silva, N. Wu after: Lewicka, “Psychologia miejsca”, p. 61.
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sight to admire the beauty, and the implied aesthetics? Where is the problem? Whether
in public education, or even in education of professionals?

Reading the above arguments and considering them to be right, it is worth asking
why this is happening? Is the reason for this that modern architecture assimilated
psychological strategy to promote the work, its advertising and insistent persuasion?
Maybe the problem lies in healthy (based on hygiene) lifestyle as a priority? Is that why
we do not want to or even cannot use other senses than sight? An alternative for the
search for the causes of cherished sense of vision can also be delving into the historical
theses of theory of architecture, which consisted mainly standard - visual proportions of
the human body in relation to the building under construction, according to the
Vitruvius “measure of all things is the man,” the search of ideal proportions of the
human body, or the use of modernist “Modulor” of Le Corbusier to shape the
immediate human environment [10].

It should be emphasized that the article tried to look at the problem of the scientific
search for the principles of aesthetics from the architect’s point of view, not only in
professional way but also from a university teacher and researcher’s point of view, the
authors are both representatives of. It is not their ambition to independently create a
new methodology of design and learning because they believe that today this task is
interdisciplinary, where a much greater extent than in environmental psychology per-
meates the knowledge of psychologists, sociologists, anthropologists, architects and
other scientists. The task, which was set, is primarily an indication of the issue that
directly affected and now extremely trouble architects and urban planners.

The basic problem noticed by the paper authors still lies in the fact that scientists,
especially those in the first two mentioned areas, are not able to communicate — they are
using different methods and techniques of research and they are recognizing its
methodology for more appropriate. Such cooperation, which aims to identify new
formula of approach to the development of environment, that is friendly for human, is
extremely desirable. The combination of “strength”, the interdisciplinary nature of the
research, the expected development of the methodology will serve architects and city
planners in the process of taking into account the human factor, and consequently also
the aesthetic attitudes. Apparently, most of us feel that the border between everyday
usual life and science seems thicker.
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Abstract. Using the standard bathroom facilities and equipment designed for
adults by small children presents numerous difficulties. Due to the smaller size
of the child, its motor space (particularly space of reach and grasp) is also reduced.
For this reason, the use of standard full-size sanitary devices intended for adults
is uncomfortable and dangerous for the child, and usually requires a help of
parents or caregivers, what in turn results in limited development of the child self-
reliance and independence. Actions taken during design hygienic-sanitary rooms
used by preschool children should include the possibility of creating favorable
conditions for the availability, safety, and adaption of them to the needs and
demands of small users in terms of entire functional-spatial structure and indi-
vidual functional elements of equipment. The bathroom facilities should also be
friendly, cozy and inviting aesthetically. The paper will be presented the motor-
space analysis associated with the use of bathroom devices by children of
preschool age. The work will also be discussed ways to introduce facilitations
and additional improvements in the bathroom for small users. The possibility of
introducing to the bathroom devices with reduced dimensions adapted to the
needs and motor skills of small children, as well as additional support elements
will also be considered.

Keywords: Ergonomics - Architectural design - Interior design - Bathrooms
design - Toilets design - Hygienic-sanitary facility - Kindergarten bathroom -
Sanitary devices - Preschool children - Motor skills - Accessibility - Safety -
Comfort - Well-being

1 Introduction

Hygienic and sanitary spaces because of its utility character is a special place in the
house structures, as well as in public institutions. Comfortable bathroom, which is
convenient, safe and allows optimal psychophysical condition for users, to a large extent
determines its functionality. The layout, size and equipment of the bathroom and its
location should be adjusted to ensure maximum comfort and safety of all users, regard-
less of differences in age and physical fitness, including children of all ages, also toddlers
and preschoolers that require special extra care. Therefore, already at the design stage,
the possibility of bathroom adaptation to diverse and ever-changing needs of all users
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should be considered. Convenient and easy implementation of hygiene activities and
physiological functions by children, both in the home bathroom, as well as in other
hygienic-sanitary places, such as kindergarten bathroom, requires properly arranged
space, adapted equipment, comfortable psychophysical terms and conditions associated
with the sense of safety. In order to accomplish the above tasks, it is necessary to fulfill
certain ergonomic criteria, among other things, related to the characteristics and motor
skills of children, selection of sanitary devices and ensuring adequate health conditions
and terms affecting the safety of the bathroom.

2 Ergonomic Criteria for Accessibility, Ease and Comfort of Using
Bathroom Equipment by Children

Accessibility of bathroom equipment intended for adults and use of the standard bath-
room facilities by small children is associated with numerous difficulties and can be a
serious problem for them. These inconveniences are usually caused by too highly placed
sanitary devices. Due to the smaller size of the child, its physical, motor space is also
reduced and limited. These limitations include particularly space of handling - space of
reach and grasp. For this reason, using the standard equipment of bathroom and full-size
sanitary devices is uncomfortable and dangerous for the child, and usually requires a
help of parents or kindergarten teachers, what in turn results in limited development of
the child self-reliance and independence.

Ergonomic actions taken during design hygienic and sanitary spaces and rooms used
by preschool children should include the possibility of creating favorable conditions for
the availability, safety, and adaption of them to the needs and demands of small users
in terms of functional and spatial. Providing friendly, ergonomic bathroom space for
kids can guarantee not only their comfort and safety, but also willingness to use, which
may contribute to their interest in taking care of hygiene from an early age. Therefore,
if it is possible, insertion into the bathroom sanitary devices with reduced dimensions
designed for children, is advisable. Adapting the bathroom to the needs of children is
also possible with the help of additional elements that facilitate the use of various pieces
of equipment [1, 2, 5].

3 Spatial-Motor Requirements of Preschool Children Using
Hygienic-Sanitary Space and Devices

Analysis of spatial-motor requirements of people with diverse physical fitness and motor
skills is the basis for shaping the hygienic-sanitary and its equipment. Therefore, in
designing the hygienic-sanitary space used by children and the selection and arrange-
ment of sanitary devices should take into account the following demands:

e determining the range of reach and grasp space on the basis of the characteristics and
motor skills of children of preschool age,

e taking into account the specific requirements of space and movement in preschool
children, whose mobility is limited due to the still undeveloped full physical fitness,
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e considering that kids due to head proportions relative to the whole body, which differ
from the proportion of adults, have the center of gravity shifted towards the head,

e taking into account the lack of children’s sense of distance and their vulnerability to
accidents,

e considering the possibility of application of the elements supporting the use of sani-
tary facilities.

=

Use of Hygienic and Sanitary Devices - Analysis of Spatial-Motor
Requirements Based on the Characteristics and Motor Skills and
Abilities of Children of Preschool Age

In order to determine the extent of reach and grasp space with respect to the use of
individual sanitary devices it is necessary to examine the characteristics and motor abil-
ities of users - children of preschool age. The spatial-motor analysis in relation to the
anthropometric features of preschool children (4-year-old, 50th centile) that use sanitary
devices (washbasin and toilet bowl) are presented in Sects. 4.1. and 4.2. Different types
of activities, different positions and different phases of the movement were examined.
The results of the analysis provide a basis to determine the extent of reach and grasp
space - dimensions of movement surface in horizontal and vertical views. Different ways
of functions realization were compared (using the full-size and the small-size sanitary
devices), their advantages and disadvantages were identified. Also, the possibility of the
use of additional facilities and support elements were taken into account [3, 4].

4.1 Use of the Small-Size and the Full-Size Washbasin - Analysis of Spatial-Motor
Requirements Based on the Characteristics and Motor Skills and Abilities of
Children of Preschool Age

Figures 1, 2 and 3 show the spatial-motor analysis of the child (about 4-year-old) using
the washbasin. Figure 1 presents the approximate dimensions of the child (about 4-year-
old), its spatial-motor requirements and the extent of its motor skills and capabilities -
the extent of reach and grasp during activities related to the use of washbasin. Figure 2
shows the spatial-motor analysis of 4-year-old child using full-size washbasin located
at the standard height - 85 cm, with the help of the children’s stool with height of 22 cm.
Figure 3 presents the spatial-motor analysis in relation to the use of the full-size wash-
basin located at the standard height - 85 cm by a 4-year-old child, with the help of
universal stool with height of 17 cm. The analysis includes the following range of activ-
ities performed by the child:

standing at the washbasin,
setting children’s stool,
getting on the children’s stool,
turning on the tap,

washing face.
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Fig. 1. The approximate dimensions of the 4-year-old child, its spatial-motor requirements and
the extent of its motor skills and capabilities - the extent of reach and grasp in relation to the use
of washbasin. (Source: own work)
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Fig. 2. Spatial-motor analysis in relation to the use of the full-size washbasin by a 4-year-old
child — getting on the children’s stool (22 cm), turning on the tap, washing face. (Source: own
work)
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Fig. 3. Spatial-motor analysis in relation to the use of the full-size washbasin by a 4-year-old
child — getting on the children’s stool (17 cm), turning on the tap, washing face. (Source: own
work)
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Fig. 4. Spatial-motor analysis in relation to the use of the small-size toilet bowl by a 4-year-old
child - sitting down and sitting on the toilet seat, reaching for toilet paper, flushing, the range of
motion space. (Source: own work)
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Fig. 5. Spatial-motor analysis in relation to the use of the full-size toilet bowl by a 4-year-old

child - sitting down, sitting on the toilet seat, reaching for toilet paper, flushing. (Source: own
work)
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4.2 Use of the Small-Size and the Full-Size Toilet Bowl - Analysis of Spatial-Motor
Requirements Based on the Characteristics and Motor Skills and Abilities of
Children of Preschool Age

Figure 4 presents the analysis of spatial-motor requirements in relation to the charac-
teristics and skills of a 4-year-old child that uses the small-size toilet bowl (height 30 cm,
length 39 cm). It includes the following steps (functions):

sitting down on the toilet,
sitting on the toilet,
reaching for toilet paper,
flushing.

Figure 5 shows the spatial-motor requirements and the range of motor skills of chil-
dren (4-year-old) using the standard full-size bathroom facilities.

Figure 5 shows the spatial-motor analysis of 4-year child that uses the toilet bowl
hung on a standard height of 41 cm (with a flush tank suspended at a height of 90 cm
and with a flush tank flush mounted at height of 100 cm) using a children’s stool with a
height of 22 cm. The analysis covers the following:

sitting down on the toilet,

sitting on the toilet,

reaching for toilet paper,

flushing (2 ways - kneeling on the bowl, standing at the flush tank - 2 variants).

5 Conclusion

Based on the analysis and the measurements it was found that for spatial-motor reasons,
small-sizes sanitary devices (with reduced dimensions) should be implemented into the
bathroom used by preschool children:

e suitably shaped a small washbasin (e.g., with dimensions of 49 X 42 cm or even
smaller with dimensions of 40 X 33 cm) installed at a level corresponding to the
child’s height allows the child to comfortably and safely use of it,

e recommended installation height of washbasin is 55-65 cm above the finished floor,

e mounting height is also important for additional equipment: mirrors, dispensers for
soap, dispensers for paper towels, hangers, holders,

e small toilet bowl, e.g. with a width and a height of 30-33 cm and a length of about
40 cm provides comfort to use of it even for the smallest children,

e a 33 cm high toilet bowl will eliminate the necessity of a child climbing on “adult”
toilet bowl,

e in addition, the small size of the toilet bowl increases the safety of use, for example,
by reducing the risk of falling child into the toilet bowl - proportions of child head
relative to the whole body differ from the proportion of the adult and the center of
gravity is shifted towards the head,

e preschoolers have different dimensions and adjusting the size of the toilet bowl by
using a special children’s toilet seat can be useful,
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location and mounting height of the toilet paper dispenser should be convenient for
small children (approx. 75 cm above the floor),

the minimum distance between mounted sanitary devices or between the device and
the wall should be approx. 20-25 cm,

in the case of the opposite arrangement of devices to each other or to the walls, the
distance between them should be 75 cm [1, 2, 5] (Fig. 6).

60

33

33

Fig. 6. Examples of sanitary facilities adapted to the needs of a preschooler. (Source: own work)

The bathroom, in which for various reasons is not possible to install devices intended

for children should be equipped with other simple facilities and improvements. Thanks
to them, the daily activities related to taking care of hygiene will be much safer, more
comfortable and enjoyable at the same time:

special children’s toilet seat for adjusting the size and shape of the toilet seat,
combines the functionality and safety of use toilets,

low, wide tabletop under the washbasin can be mounted to provide better accessi-
bility,

convenient children’s stool or platform (with a height of about 20 cm) finished with
a soft rubber, on which the child can safely stand and reach for the tap, should be
easily and directly accessible,

special shelf for the bath toys can be located within the child,
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e hangers and towel holders should be located on two levels - higher for older and
lower for younger family members.

The necessity of adapt optimal height of locating sanitation to children’s needs
should be considered, taking into account that bathroom will be also used by adults
and that children grow very quickly. The location and installation of bathroom
equipment in a way that they can be used both by adults and children is a compro-
mise. For example, the use of low-tabletop under a high washbasin is a universal
solution. It will be located at the standard height - 85 cm above the floor, while the
low tabletop will facilitate use of washbasin by child that with the help of a chil-
dren’s stool or platform will be able to reach the tap, propping up safely on the
tabletop. In this situation, stable mounting of the washbasin is very important. The
tabletop under the washbasin should be fairly wide - it will facilitate supporting the
child, and at the same time it can be used to store toiletries and rubber toys [1, 2, 5].
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Abstract. Kitchen is a functionally complex room, where various complex
chores, related mainly to meal preparation, are performed. Therefore, apart from
gainful employment, it is necessary to devote many hours of work to various
household chores. The desire to reduce the time of everyday duties has always
been a drive to progress and has led to various rationalization activities. Ergo-
nomics, together with related scientific research, focuses on improvement of
performance and work comfort, which, for a long time, has been applied in the
“work environment”. Nevertheless, in the “household environment” such solu-
tions were rarely used. Household chores (including kitchen chores) still remain
outside the interests of contemporary scientists and researchers. The paper focuses
on scientific achievements concerning organization of kitchen chores and
improvement of their ergonomic quality. What is more, the paper indicates poten-
tial conveniences which are not implemented and popularized; it also presents
postulates of further improvement of work conditions in household kitchens.

Keywords: Domestic kitchen - Household engineering - Human factors in design

1 Introduction

Everyday human activity includes performing various chores, most of which are related
to gainful employment and household duties. Gaining of livelihood is performed mainly
outside of one’s home, as an average person spends approximately 8 h a day at work.
Free time after work is theoretically devoted to rest and relaxation, that is why home is
often claimed to be “the place of leisure”. Household chores concern mainly the fulfil-
ment of nutrition needs, as well as maintaining of cleanness and tidiness in the dwelling
place. The load and course of work in the kitchen depend on numerous factors, both
social and technical, such as specific nutritional habits, ways of meal preparation and
the degree of dependence from food services.

The improvement of conditions of everyday life is provided by, among others,
diverse technical equipment, whose use aims mainly at reducing the effort and time
devoted to household chores and eliminating stressful situations. What is more, scientific
and social initiatives aiming at humanization of work processes and creation of more
bearable environment for their performance have been undertaken for a long time.
Previous, systematic rationalizing activities concentrated mainly on the environment of
gainful employment, where the implementation of improvements is justified
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economically or normatively. Nevertheless, similar initiatives are more difficult to
implement in households, where the conditions of living are shaped individually by their
inhabitants.

2 Scientific Organization of Kitchen Chores Until the Beginning
of 20™ Century

The issue concerning domestic life was addressed as early as in the antiquity. The Middle
Ages and modern period were also times when numerous rules concerning running a
household were formulated. Those issues were undertaken mainly intuitively, however,
oftentimes, also in a scientific manner. The oldest observations and studies gave rise to
“household economics”. The cyclicality of agricultural work and household activities
served as a basis to distinguish regularities and repeatability of various actions. Also
kitchen chores were dependent on the daily cycle as well as changing seasons.
Researchers of everyday life were describing certain regularities and suggested practical
solutions. Thanks to various publications it was possible to popularize rationalization
of activities aiming at improving the performance of everyday chores. The implemen-
tation of such recommendations was supposed to influence, i.a. technological progress
and reduction of the most tedious activities. Nevertheless, the principles of household
organization were mainly passed down from generation to generation as a result of
participation in everyday chores by all family members.

Scientific research of households has been undertaken on a bigger scale only since
1850s, mainly in the USA. Studies concerning productivity and comfort of household
chores, especially kitchen chores, were conducted in the second half of 19" century and
at the beginning of 20™ century by two American homemakers, Catherine E. Beecher
and Christine Frederick, who formulated the theoretical principles of organization of
work in kitchens with the use of designed functional layout of furniture and mechanical
equipment.

In 1841, Catherine E. Beecher published a book entitled A Treatise on Domestic
Economy for the Use of Young Ladies at Home and at School, where she described, in
detail, kitchen functional layout and assigned the location of kitchen centers [3, 16].
Beecher assumed that the chores would be performed singlehandedly, without domestic
help [3]. In her second book, The American Woman’s Home: Principles of Domestic
Science the author postulated kitchen layout divided by a sliding door into two sections
[2]. The first part of the room was devoted to preparatory activities and doing the washing
up. The workflow located there was carefully divided according to the types of activities,
while specific items were strictly assigned to particular cabinets. In the second part there
was a designated place for the stove used for cooking and baking. Its location was
determined by a need of isolation of excessive heat. Food supplies, tools and crockery
sets were placed within reach and distances between kitchen centers amounted to one
or two steps.

Ideas presented by C. Beecher served as prototypes of small, monofunctional
kitchens with carefully organized workflow. While the cabinets designed by the
researcher can be assumed as the beginning of the concept of contemporary built-in
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kitchen furniture with seamless kitchen worktops. The research accomplishments of C.
Beecher, without a doubt, fall into the category of, being developed at that time, so
called, household engineering.

Another American household researcher — an economist, Christine Frederick, at the
beginning of 20™ century, conducted a study aiming at reduction of effort connected
with kitchen chores. The researcher wanted to achieve the rationalization of chores
through a careful planning of functional and spatial layout of the kitchen. In the hand-
book The New Housekeeping Efficiency Studies in Home Management, the author
presented the lengths of distances covered while walking between kitchen centers.
Basing on schemes, she proposed an optimal placement of kitchen centers, heights of
worktops and dimensions of cabinets. Standardization of equipment aimed at a better
organization of space. The author also addressed the issue of running of households
without domestic help, as well as lack of education of women in the scope of running a
house (as opposed to men who were prepared for gainful employment) [9]. In 1915,
C. Frederick published a book Household Engineering. Scientific Management in the
Home, where she analyzed the course of chores aiming at reduction of distance covered
during a daily cycle of work. The author counted the number of steps taken while walking
in various types of kitchens in order to optimize the distribution of equipment [8].
Juxtaposition of faulty and correct layouts of rooms revealed the possibility of reduction
of distances covered during everyday meal preparation (Fig. 1). That is why the author
postulated placement of equipment according to the workflow in order to improve its
effectiveness, as well as setting the height of worktops with consideration of the height
of a person, both in sitting and standing positions. Frederick also recommended sepa-
ration of the sink and stove with worktop and arrangement of foods and equipment in
particular kitchen centers, as well as using easy to clean materials to produce the furni-
ture. A new solution was introduction of a dishwasher and small electric engines in
household appliances. The author popularized the idea of, so-called, household without
domestic help and engaging all household members, including children, into everyday
chores [8].
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Fig. 1. Reduction of distances during everyday kitchen work. Faulty and correct kitchen plan
analyzed by C. Frederick (illustration by the author).
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Another milestone were experimental “studies of time and movement” conducted
by Frank and Lillian Gilbreth, whose aim was to reduce unnecessary activities and
maneuvers in order to decrease effort and increase work efficiency [10].

However, the aforementioned results were not implemented because of, among
others, lack of interest of the majority of architects. The interiors of homes were arranged
quite spontaneously, without the contribution of architects and interior designers. What
is more, the furniture and equipment popular at that time were not suitable for the postu-
lated organization of workflow. In spite of that, until the outbreak of WW II, household
kitchens remained the most thoroughly researched household zones.

With time, the results of research concerning the workload conducted by, i.a. F.'W.
Taylor, C. Beecher, C. Frederick and Frank and Lillian Gilbreth served as the proto-
type of the 20™ century rationalization of industrial production, application of
assembly line and adaptation of economic laws in households of the industrial era. In
between 1910-1930 numerous studies concerning the economy laws and work condi-
tions were published mainly in the USA, and, only somewhat later, also in Western
Europe [11]. Those publications represented the aforementioned household engi-
neering movement and were justified by the emancipation of women and their profes-
sional activation at the expense of household chores [4, 16].

3 “Work” Kitchen Model and Its Practical Application

The 20" century rationalization of kitchen chores concentrated mainly on systematiza-
tion and reduction of the workflow. In 1920s the idea of “work” kitchen was born. Its
characteristic feature was a small space and functional layout enabling only one person
to work at a time. Its prototype were kitchens located on ships and in dining cars. First
“work” kitchens were designed in Frankfurt in 1926. The author of this concept is a
Viennese architect Margarete Schuette-Lihotzky.

In a prototype “Frankfurt” kitchen model the length of covered distance and amount
of time necessary for performance of subsequent chores were measured and compared
with the measurements obtained in traditional kitchens. It was discovered that the distance
covered in kitchens representing the older type amounted to 19 m, while in “Frankfurt”
kitchens only 6 m [1]. It was also noticed that certain sections needed to be covered
multiple times, for instance from the cabinet with kitchenware to the stove or from the sink
to the cabinet containing crockery. That is why those kitchen caters were located next to
each other as it enabled to maximally shorten the covered distance and reduce unneces-
sary activities. Usage of successive kitchen centers required merely a turn or taking a few
steps to the side. In the analyzed kitchen model the chores were performed along the
walls in a standing position and next to a window in a sitting position.

In 1927, a German designer, Erna Meyer, also addressed the issue of improvement
of work comfort in households. She postulated, among others, the implementation of
kitchen furniture adjusted to the height of its users (Fig. 2), as well as performance of
the most laborious chores in a sitting position [12]. At that time, this was an innovative
approach to the issue of ergonomics and relations human — machine. A more systematic
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approach was implemented only at the end of 1950s together with the introduction of
normalized sizes of kitchen furniture.

—

Fig.2. Kitchen furniture adjusted to the height of its users by E. Meyer (illustration by the author).

“Work” kitchens gained popularity in the second half of 20" century, especially in
mass multi-family housing. Back then it was assumed that those types of kitchens would
ensure ergonomic quality of technological workflow and an ease in maintaining the room
clean. What is more, the cost of equipment (especially furniture systems) produced in
series was low. Placing of the workflow in a small space resulted in the improvement
of work comfort and reduction of time devoted to kitchen chores. However, it were the
economic reasons which resulted in building very small kitchens. The size of space
devoted to moving around in the kitchen and the workflow itself enabled placement of
household appliances only next to each other (at the expense of worktop space), as a
result it was possible for only one person to work in the kitchen at the same time. Because
of the abovementioned reasons, functional layouts of rooms and their equipment did not
meet basic requirements connected with meal preparation. Frequently there was no space
for certain household appliances (especially a dishwasher, or even a big refrigerator) or
aslightly longer worktop. What is more, eating meals together was possible only outside
the kitchen, in the living room.

4 Work Ergonomics and Its Application in Modern Kitchens

The main area of concern of the contemporary ergonomics is the dependency between
humans and their work environment. A dynamic development of this field took place in
the second half of 20" century. Ergonomic criteria formulated by researchers have been
implemented in the work environment for several dozen of years. Nevertheless, the
process of implementation of the above criteria in households is considerably slower,
as the improvement in this scope is made only as a result of increasing awareness and
knowledge concerning ergonomics of average people (easier access to information) and
a systematic improvement of the standard of living (new, more sophisticated needs).
Previous publications concerning ergonomics concentrated mainly on researching
the human — machine relation as well as the rules of shaping of work environment
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(gainful employment). Nevertheless. the home (leisure) environment may be viewed
similarly, as households operate like small enterprises and house kitchen is a techno-
logically complex work place, where the workflow is an elaborate work station including
a system of equipment and appliances.

The issues of working in the kitchen were addressed after the WW Il initially mainly
in the USA as well as in Western and Northern Europe (in particular in West Germany,
Switzerland and Sweden). The movement was caused by the popularization of cost-
efficient “work” kitchen model and the necessity of coordination of industrial production
of modular equipment elements.

Basic furnishings, such as refrigerator, sink, and stove designated essential work
zones included in, so called, work triangle, which was first introduced as a functional
scheme in 1950s at Cornell University, USA. It was advised that the abovementioned
pieces of equipment were separated by worktops [15]. The pretext to address this issue
was popularization of “work” kitchen model and the necessity to shape a well-formed
workflow.

Joining particular elements of kitchen equipment together enforced their modular
coordination as well as standardization of their types and sizes. First European proto-
types were created at the beginning of 1950s. Modular furniture, in particular worktops,
placed against walls, immediately gained attention of customers. Traditional, free-
standing butler’s pantries and tables placed in the center of the room started to be
regarded as old-fashioned [7]. Despite a great interest, the implementation of standard
solutions was not simple. The delays were caused mainly by the lack of cooperation in
scope of modular coordination between producers. However, they were overcome after
1956, when several big furniture producers from West Germany united and created
Modern Kitchen Association (Ger. Arbeitsgemeinschaft die Moderne Kueche — AMK)
[13]. The beginning of 1960s is also the time of production of first household appliances
adjusted to normalized furniture systems (i.a. sinks, stoves, ovens, dishwashers, refrig-
erators and even washing machines). Another factor which favored the modular coor-
dination was publishing in mid-1950s of DIN norms concerning designing kitchens and
their suitable equipment [5, 6]. Similar norms were introduced later in other countries.
According to them, equipment was based on a 10-centimetre module and the majority
of cabinets had the following measurements: 60 cm (width), 60 cm (depth) and 85 cm
(height). A 10-centimetre module enabled production of kitchen cabinets with various
widths and door layouts. What is more, the regulations introduced at that time are still
valid in many countries.

Another issue is the adjustment of kitchen equipment to body shapes and motoric
abilities of its users, since providing optimal work conditions requires maintaining
correct posture and reduction of both static and dynamic muscle strains during
performing of various activities. The ergonomic quality of technical equipment was
studied on this account until the end of 1980s, among others, thanks to use of flat
mannequins presenting human silhouettes (Fig. 3). The sizes of mannequins were based
on characteristic human centile measurements. The data was published in numerous
countries in, so called, anthropometric handbooks. However, using of flat mannequins
was encumbered with an error, as it did not take into the consideration the spatial layout
of particular parts of the body in various positions (so called “dynamic positions”). Only
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use of three-dimensional, plastic mannequins, or participation of real people enabled to
conclusively determine the correctness of the designed piece of equipment.

Fig. 3. Flat mannequin presenting human silhouettes standing at the kitchen countertop
(illustration by the author).

The design processes became more effective thanks to the introduction of computers
and ability to use virtual space. In 1990s, in Germany a thorough study concerning the
elements of kitchen furnishings was conducted with a use of virtual human forms with
diverse heights derived from centile measurements. The silhouettes were depicted in
dynamic positions (Fig. 4). The obtained results confirmed the need to produce furniture
and household appliances in diverse sizes adjusted to users who work in different posi-
tions. However, the aforementioned data is not commonly known. The majority of
furniture is still produced in accordance with the DIN norms, which brings about nega-
tive consequences. The majority of kitchen chores is performed in a standing position
and the normalized height of worktops, assumed over 60 years ago, amounting to 85 cm
is too low for the majority of European and American population [14].

Fig. 4. Human silhouettes depicted in dynamic positions at the kitchen cabinet (illustration by
the author).

Taller people, therefore, need to assume a forced and uncomfortable slouchy posi-
tion. The producers of kitchen furniture systems still do not offer products adjustable to
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people with different heights, which means that a simple and common solution of
adjusting the steering wheel to the needs of the driver has not been applied in the furniture
industry yet.

5 Factors Influencing Functional Program and Technical Standard
of Kitchens

Technical progress and development of industry provided a high supply of technical
goods. Nevertheless, despite a wide offer, the goods do not undergo the process of
standardization and typification, which is a result of, i.a.: production technology, user
safety and user aesthetical expectations. Kitchen space is a place of concentration of
household chores, whose performance is currently facilitated by suitable furniture
systems and various tools and mechanical appliances. Kitchen has therefore become the
most technologically advanced room in the house. Appling appropriate furnishings and
household appliances enable to functionally adopt any available kitchen space in a given
household. On the other hand, individual placement of work storage spaces may result
in freedom of movement and performing of particular activities in comfortable positions.

The necessity of undertaking gainful employment outside the place of dwelling
changed the structure and social approach to household chores. The need to regenerate
after work oftentimes requires minimization of effort and time “wasted” on household
chores. In technologically advanced kitchens there are numerous tools aiming at simpli-
fying the organization and performance of chores and, sometimes even a total elimina-
tion of human effort. Their use aims at a reduction of both physical and psychical effort
required in performance of household chores.

The ergonomic requirements in the kitchen space concern mainly the determination
of the size and proportions of the room, organization of workflow, lighting of the entire
room and particular kitchen centers, maintaining constant and comfortable microclimate
conditions and eliminating accident-causing threats. The selection of particular elements
of equipment should also take into account the possibility of maintaining a neutral
(straight) standing or sitting position, as well as protection against threats (accidents,
stress and other undesirable occurrences). In regard to using household appliances, the
requirements refer to the replacement of hand labor with safe mechanical labor in the
widest possible scope, while providing an ease to operate devices both during and after
their use (assembling, cleaning).

6 Kitchen Functional Programing and Actual Workload

Use of tools aims at aiding people in performing various tasks. Such tools are often
associated with reducing the effort needed for everyday chores and with the feeling of
comfort. What is more, certain tools are oftentimes perceived as symbols of social status
and wealth.

Producers of household appliances, furniture, and “smart home” systems frequently
praise the benefits of using technology and programming in the course of performing
activities athome. They try to convince users that using various appliances and following
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certain patters will result in reduction of effort and time needed for household chores,
by providing detailed calculations of the number of covered steps, carried kilograms or
times one has to bend down during performing a given activity [7]. However, the indus-
trial organization of work and cautiously selected equipment cannot be “programmed”
and applied in every household, which is influenced by various nontypical situations, as
well as diverse patterns of behavior and the quality of living. Many human behaviors
stem from individual habits, or even concerns, especially when undertaking new ration-
alizing activities. The course and timing of activities also cannot be clearly determined,
due to different conditions and psychophysical states of members of households [17].
When compared to the former types of kitchen, the modern, scientifically and techno-
logically advanced models of household environment still do not provide projected
considerable relieve from household chores.

7 Summary

Selection of the functional program of the kitchen and the equipment, as well as organ-
ization of everyday chores determine the ergonomic quality of a house. Thanks to the
above, the users of the kitchen gain the sense of comfort and the following additional
benefits as: reduction of both physical and psychical effort, feeling of content and
pleasure drawn from using technical goods, as well as increase in satisfaction from work,
motivation, work efficiency, creativity and improving safety. Average kitchen users
often attempt to implement some of the abovementioned ergonomic criteria intuitively.
However, self-reliant verification of certain technical solutions is not possible, since
users lack proper measuring tools. That is why it is worth considering to draw up such
aids as: tabular comparisons of sizes of furniture and big household appliances with the
dimensions of sizes of human body, various schemes of workflow and their equipment,
check lists and safety warnings. The demand for creating such tools should serve as a
stimulus for further scientific research concerning “household environment”.
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Abstract. The objective of these deliberations is to broaden the discourse
relating to the effect of revitalisation measures undertaken in post-industrial areas
and their references to issues connected with preserving the identity and heritage
of a place. Upon the example of the Upper Silesian conurbation, the Authors shall
present research reflecting how post-industrial areas can become creative urban
spaces. The first to be presented will be the case of the city of Gliwice, where the
territory of a former coal mine assembles the most innovative IT and R&D
companies. The second case will focus on the city of Katowice, where the territory
of the former coal mine have been included in structures of a zone assembling
cultural facilities. In both cases, a phenomenon that seems to be extremely
valuable is the attempt to change the negative image of post-industrial areas into
an attractive urban space, preserving the industrial heritage.

Keywords: Human factors - Genius Loci - Identity of the place - Post-industrial
areas - Revitalisation

1 Introduction

In Poland, industrial cities and agglomerations which came into being along with the
intense industrialisation process in the 19th and 20th century, are still affected by the
crisis connected with the need to restructure traditional industry. Cities search for devel-
opment potential in abandoned and degraded areas and in historic post-industrial build-
ings, and while waiting for new investors, they open up new paths for innovative meas-
ures (economic and social ones) which will help them become more competitive. Never-
theless, there is also a different side of the ongoing changes — municipal authorities and
investors, aware of the value of their history, wish to create a new image basing on
heritage preservation, simultaneously building the sense of identity and commitment of
local communities.

Nowadays in Poland abandoned and neglected post-industrial areas, following in the
footsteps of Western European states, more and more often become a subject matter of
activities aiming to include them in the urban structure of cities, transforming them into
innovative commercial or cultural investment grounds. This tendency reflects the urban
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policy consistent with guidelines of the European Union in this respect. It leads to the
creation of new places, valuable in aesthetic terms, which combine the old with the new.
Nevertheless, when analysing this topic, the Authors posed a question whether the very
fact of respect for the history of a place, protection of its identity and heritage, is the
guarantee of certainty that its Genius Loci will be preserved. And the other way round,
does the preservation of tradition of a place guarantee the success of the project? How
much depends on allocating new functions to a place, and how much on the implemented
architectural and urban project? Analyses relating to this subject matter, conducted on
the basis of literature research, in situ research, and observations carried out over the
span of several years, do not provide a clear answer. They do, however, allow to continue
the discourse devoted to the directions of sustainable development of cities with respect
for their heritage.

2 Genius Loci — A Good Spirit of the Place

Identity of any place is one of the most crucial notions that link the human factor with
the built environment. Christian Norberg-Schulz believes that even the identity of man
has its source in the identity of the place [1]. Krzysztof Lenartowicz defines identity of
the place as a deep relationship between elements which exist despite the external lack
of any similarity [2]. With reference to the subject of identity comprehended this way,
Zbigniew Myczkowski characterises the notion of identity of the place as “the deepest
relationship between landscape perceived by man along with its historically accumu-
lated elements: its contents (culture, tradition of the place) and its form (canon of the
place)” [3]. Therefore, it is justified to state that identity is an established representation
that identifies a person with a specific place — a representation based on the recorded
cultural patterns, traditions, and history, as well as the physical form of this place. It
consists of the spatial form (the natural land relief as well as elements of architecture)
on one hand and the cultural, social, and historical dimension of a specific area on the
other. An inseparable attribute of strong identity is genius loci — according to the defi-
nition of Norberg-Schulz an imperishable quality which makes a place or landscape
assume its unique character [1]. Thanks to it, if we discard the initial meaning of Genius
Loci, which derives from the ancient Rome and stands for a protective spirit of a place
(a good or bad one) and for the sake of our discussion we accept the 18th-century concept
of this notion meaning uniqueness, we will notice that industrial heritage can be a
valuable element of urban landscape, which needs to be protected. Naturally, on the
other pole of these deliberations there is still a question concerning the future of the
region which so far has been developing on the basis of heavy industry, and which as a
result of transformation of the local economy, as well as of global economic phenomena,
must find a new path for its development.

Genius Loci — ‘the spirit of the place’, is identified with everything we perceive as its
intangible value. It may come into being as an effect of intentional actions, or it may
emerge gradually as a result of appropriate treatment of the place and — in consequence —
concentration of emotions it is filled with. Genius Loci can appear in a building, in
between buildings, in urban districts, in the entire city, and even in the whole region or
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country. The richer the history of a place, the richer its complex nature. Not only does the
past connected with the place address our reason, but it also stirs our emotions. Land-
scape, a result of combination of e.g. specific natural forms with diversified development
systems and forms, can appear as distinct, native, evoking positive associations, building
identity. Physical properties of form and substance of such landscape evoke the ‘spirit of
the place’ also when they are perceived as unique, intriguing, or exceptionally beautiful.
Genius Loci resides in pleasant places, where it is nice to be and where we return
frequently. Although it is a very valuable phenomenon, regrettably, it is perishable, and
thus it sometimes disappears. It needs to be recognised and understood in order to be
preserved [4].

Places endowed with ‘the spirit’ function as landmarks according to which people
claim the space around them. The condition for the occurrence of such places is their
uniqueness, distinctness, easy identification, ability to evoke multitude of experiences,
permeation with contents reaching to the essence of human needs and feelings. History
and contemporary times provide us with a lot of evidence confirming the fact that
appropriate decoding of the essence of Genius Loci and being inspired by it results in
solutions which are not only pretty, but captivating [4].

At this stage, it is truly difficult not to touch upon the subject of aesthetics, which
among Europeans is often mistakenly perceived exclusively in the visual category. And
the etymology of the word ‘aesthetics’ - aisthetikos, suggests the meaning ‘aesthetic,
sensitive, sentient, pertaining to the sense of perception’.! Manifestations of glorification
of the visual order in urban planning are divisions allowing for visual accessibility of
space and physical communication in time followed with one’s eyes (moving around),
or the rules of zoning of space functions. Despite the fact that architects can easily deal
with such challenges as maintaining ‘spatial order’, designing ‘in the context of the
surrounding environment’ and in accord with the principles of ‘universal (accessible)
architecture’, or modelling ‘the image of the place’, they still have a problem with
understanding. Both Petr Zumthor and Juhani Pallasma observe at the same time, that
concentration at the stage of conceptualising the idea of a design that dominates the
designing process contributes to pushing aside — and consequently eliminating - the
reflection referring to other than visual sensual ways of perceiving architecture and the
built environment, which leads to dehumanisation of space and architecture, which due
to the disappearance of Genius Loci get deprived of the character of the place [5, 6].
Pallasma categorically claims that “(...) the inhuman character of contemporary archi-
tecture and contemporary cities can be perceived as a consequence of neglecting our
bodies and senses and of lack of balance in our sensory system” [6].2

! Perception (from the Latin perceptio, percipio) is the organization, identification, and inter-
pretation of sensory information in order to represent and understand the environment. All
perception involves signals in the nervous system, which in turn result from physical or chem-
ical stimulation of the sense organs. For example, vision involves light striking the retina of
the eye, smell is mediated by odor molecules, and hearing involves pressure waves. Perception
is not the passive receipt of these signals, but is shaped by learning, memory, expectation, and
attention [Wikipedia.org].

* Pallasma, J.: Oczy skory (oryg. The Eyes of the skin: Architecture and the Senses), p. 26.
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What, therefore, should we do to preserve ‘the spirit of the place’ and/or to create it,
and what should we do to enable its identity to survive? It should be expected that a
person or a team of designers which have the privilege of transforming landscape know
not only the principles of spatial composition, high culture, sensitivity, humility or
knowledge in the field of aesthetics. Most of all, it should be expected that they under-
stand the history and tradition of the place. As Norberg-Schulz observed, “To protect
and conserve the ‘genius loci’ in fact means to concretise its essence in ever new histor-
ical contexts” [1].

In Poland, industrial cities and agglomerations which came into being along with
the intense industrialisation process in the 19th and 20th century, are still affected by
the crisis connected with the need to restructure traditional industry. Cities search for
development potential in abandoned and degraded areas and in historic post-industrial
buildings, and while waiting for new investors, they open up new paths for innovative
measures (economic and social ones) which will help them become more competitive.
Nevertheless, there is also a different side of the ongoing changes — municipal authorities
and investors, aware of the value of their history, wish to create a new image basing on
heritage preservation, simultaneously building the sense of identity and commitment of
local communities.

3 Examples of Urban Realisations in Upper Silesia Region

The Upper Silesian Conurbation is located in the south-western part of Poland. Today,
it is the largest and most densely populated region of Poland, comprising 17 cities and
municipalities. Its surface area is ca. 1300 km? and it is inhabited by ca. 2.5 m people>.
Similarly to other European industrial agglomerations, it came into being as a result of
intensive development of mining and metallurgy in the 19th and 20th century. Industry,
started here by the State of Prussia at the end of the 18th century, was developing here
until the World War II basing on the then most advanced technologies. After the World
War II Upper Silesia found itself within the Polish territory and its further development
was based on centrally controlled socialist economy and overexploitation of natural
resources. The political and economic transformation of the 1990s brought about a fall
of numerous obsolete and underinvested industrial plants and the need to restructure the
traditional Silesian heavy industry.

The rapid industrialisation process, launched here in the early 19th century, within just
100 years transformed an area with a very low urbanisation factor into one of Europe’s
largest industrial agglomerations. The mushrooming mines, steelworks, industrial settle-
ments, and very few historic towns were gradually linked with a network of roads and
railways, giving rise to an urban structure deprived of any hierarchisation. The price that
needs to be paid for such an unplanned urbanisation process, subordinate exclusively to
narrowly comprehended economicalness of industry, is the current amorphous urban
structure of the Upper Silesian Conurbation, the most characteristic feature of which is
intermingling of industrial and residential areas with post-industrial waste [7].

} According to the Central Statistical Office for the year 2013.
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Consequently, in the period of economic transformation and restructuring of industry
there appeared vast and completely ecologically degraded post-industrial areas, which are
often adjacent to city centres and constitute barriers for further development of cities. At
the same time, the most valuable examples of industrial architecture were disappearing,
although they had constituted important landmarks that identified the cultural landscape
of the region — the landscape which due to the origins of Silesian towns and cities is often
deprived of such elements that we traditionally consider to be indicators for the identity
of the place. Their loss is even more painful when we realise that they were/are very few
elements in the landscape of towns and cities of exclusively industrial origins that created
very strong identity, allowing for identification of local communities with the tradition and
culture of the place.

In western European countries, the economic transformation leading to recession
and the downfall of traditional branches of the industry started about 30 years earlier.
Cities and whole regions were faced with the problem of utilising areas and historic
industrial buildings degraded by industrial activities. Many architecturally and culturally
precious buildings were destroyed before they acquired a historic value. Often it turned
out that such radical decisions were incorrect and the continuous modernisation and
financial support of the collapsing industry was not bringing the desired effects. In the
1980s, together with the change of the way of thinking and perception of historic indus-
trial architecture, the idea about the restoration methods of degraded areas underwent a
change. Beauty and cultural values started to be perceived in historic industrial sites and
they were included in the field of the broadly understood cultural heritage. Today such
an attitude is not surprising at all; nevertheless, years of experience were necessary to
recognise the industrial culture as part of the European cultural heritage and to acknowl-
edge that it needs similar protection. Experiences of rich countries of Western Europe
demonstrate that the potential residing in the industrial heritage offers an opportunity to
create anew, positive image of degraded spaces and brings measurable economic profits.
We can find examples of such measures in historic industrial regions of Europe: the
territory of a former hard coal mine in Lens, Nord-Pas-de-Calais, France transformed
into a branch of the Paris-based Louvre Museum, or the IBA Emscher-Park Programme
in the Ruhr District, Germany, within the scheme of which numerous valuable industrial
facilities have been preserved and transformed into new functions, including the indus-
trial complex Zeche Zolverein in Essen. A facility that deserves our attention, as well,
is a plant located ca. 50 km away from the Upper Silesian Conurbation — the Steelworks
in Ostrava Vitkovice, where a part of historic post-industrial installations was trans-
formed into a museum and a magnificent concert hall.

This attitude is consistent with the concept of the creative class of Richard Florida.
In his opinion “the creative class is composed of people who increase the economic
value (of a company) thanks to their creativity” [8]. Representatives of the creative class,
however, aware of their own value, get involved with places which on one hand can
provide them with the appropriate workplace quality and which can benefit from their
full potential, and on the other which offer them appropriate residential opportunities,
with an interesting recreational and cultural offer, which will secure their further devel-
opment. They expect something more from a place than an air-conditioned office, which
actually may look the same in any other location in the world. In the era of dissemination
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of patterns, what becomes a superior value is uniqueness and authenticity, the source of
which is local history and tradition, rich cultural heritage, and Genius Loci, which
endows a place with a unique character.

3.1 ‘Silicon Valley’ in Gliwice City

A model of city development based on the creation of innovative workplaces has been
adopted in Gliwice — one of 3 cities of the conurbation with historical background. Inno-
vativeness has a long tradition in this city — it was here that in 1796 Europe’s first coke-
fired blast furnace was launched, and specialists necessary to build and operate it had been
brought here from Scotland and Western Europe [9]. Thanks to this development stim-
ulus, Gliwice was always one of the best developed cities of the emerging conurbation. In
the period of economic transformations, in Gliwice, similarly to other towns and cities in
the region, there appeared vast degraded post-industrial areas. In search of a concept of a
path of development in the new economic reality, the municipal authorities got interested
in the degraded territories of the hard coal mine and the coking plant.

The history of the Gliwice Mine (as this is the mine referred to above) reaches back
to 1901, when a decision concerning its establishment was made. Over subsequent years
buildings of the elevator shaft were erected, and in the period 1912-1914 the most char-
acteristic buildings were added (the pithead building and the engine room) according to
a design by Emil and Georg Zillmann from Berlin. In the interwar period, due to the
perfect quality of coal extracted here, the mine was extended and a coking plant was
added, which operated until the 1990s. Eventually, in 2000 it was decided to close the
mine, and this decision resulted in over 15 ha of incredibly degraded land, covered with
waste heaps, trackways, shafts, and coke oven batteries. On one hand, this territory posed
an ecological threat, but on the other hand, owing to its location, it was a perfect spot
for new investments. Therefore, it was decided to undertake revitalisation measures, and
already 5 years after the shutdown of the mine and taking over of the land by the city,
they were successfully launched. The concept of revitalisation of this area consisted in
the creation of a new, dynamic educational centre and business incubator, and in
providing innovative R&D and IT companies with development opportunities. The
concept developed by MEXEM, Gliwice, consisted in preserving the majestic buildings
of the pithead and the engine room and in adapting them to the purposes connected with
new functions, as well as in recultivation of the degraded area around them and in
creating recreational premises and plots of land for new facilities of the future industry
and science park (Fig. 1).*

The unique buildings of the pithead and the engine room, which with their form
resemble palaces rather than industrial plants, preserved their original facades. Wherever
possible, during the works investors tried to preserve the original structure of the massive
roof, the historic floors, the internal linings made of glazed brick, and the cast iron
balustrades (Fig. 2).

* The works lasted 3 years and were completed in 2008. The cost of this project reached over
EUR13m, and the financial support from the Phare fund amounted to EUR9.5m.
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Fig. 1. Aerial view of a former Gliwice Coal-Mine, transformed into a Centre of Busines and
Education (source: google maps).

NN

Fig. 2. The pithead building and the engine-room building converted into an education center
and an office building (photo: A. Sulimowska-Ociepka)

The building of the pithead, with an integrated water tower, was transformed into a
higher education facility. On both sides of the centrally located hall independent struc-
tures of lecture halls and workshops were arranged, with the total floor area of over
9000 m?. The main lecture hall was located in the space of the tall roof, revealing the
original wooden roof framework and the vault. The neighbouring building of the engine
room was transformed into an office buildings. The initially huge one-space interior was
filled with an independent structure offering 9000 m? of office space for rent, and a
bracing structure of the external walls. The top floor is occupied by lecture halls and the
Artistic Casting Museum, the history of which is also bound with industry in Gliwice —
the Royal Iron Foundry from 1796. The Museum presents a fully interactive collection
of the 19th- and 20th-century art of casting.
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The area around the historic buildings was organised and divided into plots, where
today there are headquarters of innovative companies combining science and technology
with industry, and new ones are being erected. 15 ha of recultivated post-industrial land
has been transformed into the local ‘Silicon Valley’. A place of dirty and hard work of
thousands of miners has changed into a creative work space consistent with top ergo-
nomics standards (physical, cognitive and organizational ones) and it constitutes an
architectural test site.

3.2 Culture Zone in Katowice City

The city of Katowice received its municipal rights in the second half of the 19th century.
Its dynamic development was inseparably connected with the extraction of hard coal
deposits. 50 mines used to operate in Katowice. Today there are only three [10]. When
in the 1990s the mining industry collapsed as a result of the economic transformation,
there appeared post-industrial wasteland, neglected and degraded areas in the very centre
of Katowice. One of such areas was the territory of the former Katowice Hard Coal
Mine, which operated in the period 1823-1999. Thanks to considerable support from
the European Union funds, an urban project was implemented, entitled the Katowice
Culture Zone. Next to the Spodek Arena, which was built in 1971 (authors: M. Gintowt,
M. Krasinski, J. Hryniewiecki, and constructor A. Zoérawski, Poland) — new facilities of
a supraregional character were erected, stimulating the entire region, and along with
their surroundings give this place a new quality in functional and aesthetic, as well as
in social and cultural terms.
Over the last three years the next three buildings were erected:

e The main seat of the Polish National Radio Symphony Orchestra, 2014 (author:
Konior Studio, Poland) - the strength and the spirit of this place is not only the refer-
ence made by the form and the elevation of the building to historic construction
materials or the beautifully clear surroundings; most of all it is the interiors of the

Fig. 3. View of NOSPR (the Polish National Radio Symphony Orchestra) building (source:
Wikipedia)
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philharmonic, where the main concert hall, endowed with fabulous acoustic param-
eters, can bring associations with a pearl locked in a shell, or with rose petals in a
rough palm. The designer’s sensitivity gave rise to a multifaceted, sensual space,
expressed in its structure, materials, textures, light, and sound, which steadily builds
up emotions, creating a unique atmosphere for meetings of musicians and music
lovers. The implementation of this investment consumed an amount higher than
USD66m (Fig. 3).

e The main seat of the Silesian Museum 2015 (author: Riegler Riewe Architekten,
Austria) — the designers’ intention was to respect the existing characteristic although
strongly damaged architecture of buildings of a former mine, standing for the tradi-
tion and identity of this place. The concept of this bold urban and architectural solu-
tion consisted in making maximum use of the space located under the ground surface
for the purposes of the museum and the accompanying functions, and therefore it
assumed only slight intervention in the post-industrial landscape. There are — as if to
say — three types of development on the surface: glass cubicles, which allow to enjoy
the exhibitions in daylight, although they are located at the depth of over 14 m below
the ground surface, a headframe of the mining shaft, which was extended with a
panoramic lift, and other revitalised facilities of the former mine (the former building
of the engine room turned into a coffee shop — restaurant, and a warehouse of clothes,
which today is the seat of the Centre for Polish Scenography). The cost of the invest-
ment implementation reached over USD 65m (Fig. 4).

Fig. 4. The main seat of New Silesian Museum (photo: A. Sulimowska-Ociepka)

e The third investment is the International Congress Centre (MCK), completed in 2015
(author: JEMS Architects, Poland). It is a multifunctional building, the largest section
of which is addressed to guests of events held here (congresses, conferences, exhi-
bitions, fairs, or shows). It does, however, have a zone that is fully accessible to the
public: a green diagonal passage intersecting the roof, in this place assuming the form
of a pass, as well as the main foyer, linking the entrance from the side of Honorowy
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square in front of the aforementioned Spodek Arena with the entrance from the side
of the newly designed Olimpijska street. Designating these spaces as public ones
constituted an important citygenic element for this post-industrial area developed
anew. Moreover, the building designed this way satisfied the expectations relating
to its intended use and prestige as well as to the need to inscribe it in the landscape
of the surroundings of the Spodek Arena, which will always be a significant and
dominating element in the space of this part of the city. The construction of this
facility cost nearly USD 95m.

Currently, the fourth, commercial building is in the progress of construction; it is
called ‘the KTW Towers’. Consequently, culture is completed with a business centre,
which could be a signal that combining two so different spheres of human activities
should be, and perhaps will be in the future, a natural method of supporting such places
in economic terms on one hand, and on the other of preserving their Genius Loci.

4 Summary

The examples presented above, in the past were a stimulus for development of cities the
economy of which was based on heavy industry. In the period of political and economic
transformation in the 1990s, in both cases discussed after the fall of mines there were
vast degraded post-industrial areas left behind. These territories, located in city centres,
constituted serious barriers for harmonious development of Gliwice and Katowice. In
both cases decision makers noticed development potential in them, although the objects
set by both cities were different. Gliwice, which had always been a strong centre of
science and technology, decided to develop innovative workplaces and to connect
science with industry. The capital of the region — Katowice focused on the quality of
urban space and on permeating it with cultural contents of the regional and supraregional
character. The common denominator of these measures was the wish to change the
appearance of the degraded grounds, preserving valuable industrial heritage sites. In
both cases the objective set by the cities was reached, although with different effects.
The Gliwice ‘Silicon Valley’ is still in the process of transformations. However, even
now it is clear that it will function differently than the Katowice Culture Zone, because
its goal is different. Private investors do not make any references to the past in their new
headquarters. Instead, they look into the future in search of innovative architectural
solutions, which will reflect their innovative technological solutions. The Katowice
Culture Zone, on the other hand, thanks to its rich offer and accessibility, attracts many
users every day, and is permanently inscribed in the landscape of the city. Its relationship
with history and tradition of the place has been perpetuated in new glamorous buildings,
which make subtle references to the tradition of the region, and is clearly legible for a
skilled observer. In this case Genius Loci resides rather in the continuation of functions
of the place, and its history is reminded only by monumental edifices of the historic
mine. Nevertheless, as Norberg-Schulz clams, “To respect the ‘Genius Loci’ does not
mean to copy old models. It means to determine the identity of the place and to interpret
it in ever new ways” [1].
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Abstract. Issues of safety and comfort of use are among the main objectives of
ergonomic design hygienic and sanitary spaces, rooms and facilities. Their
proper ergonomic quality plays a key role in shaping the conditions affecting the
health and safety of users. These are people of different age and psychophysical
condition, including children in different age groups, also small and preschool
children, which require special, extra care. Every day they are exposed to the
risk of fall, slip, bump, wound, fracture, shock, drowning and poisoning, while
using the bathroom at home and in other places such as kindergarten. The
probability of an accident is very high due to the specifics and amount of
different tasks for which they used the bathroom and because of the type of the
bathroom equipment. The increased vulnerability of children to accidents is a
result of their large mobility and spontaneity. Children manifest a special interest
in the environment and the desire to learn about it, but often their attention is
distracted, due to their temperaments. In addition, still undeveloped full physical
fitness and lack of sense of distance and ignorance of risks and hazards, enhance
their vulnerability to accidents. Preventive actions aimed at adapting the
hygienic-sanitary places to meet the needs of children with particular reference
to their health, safety and well-being can improve the quality of bathrooms for
all users. Therefore, consideration of this issue at the stage of their planning and
design is extremely important. The work will be discussed the types of incon-
veniences and risks to which children are exposed using the bathroom. The
paper will be presented ways to prevent them by introducing precautions and
additional improvements in the bathroom. The bathrooms, which are used by
children should not only be functional and safe, but also attractive and inter-
esting, therefore, work will also consider the aesthetic criteria of shaping these
rooms.
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1 Introduction

Safety and comfort of use of hygienic and sanitary spaces and rooms is a very
important issue, especially if a small children are among users of these places. The
amount of time spent in the bathroom, the specifics and diversity of the tasks for which
they used the bathroom and the type of the bathroom equipment - all these factors make
the probability of inconvenience and accident in this place is very high. Every day
children while using the bathroom, both at home as well as at kindergarten, are exposed
to the risk of fall, slip, bump, wound, fracture, shock, drowning and poisoning. The
bathroom space is a very specific place, where small children should stay only under
the full supervision, whereas preschoolers (children aged 3 to 6 years), are a group of
users, which requires a special, extra care. Ensuring the safety of the youngest users of
the bathroom is the most important, because the bathroom space contains many dangers
threatening careless children, such as hot water, slippery and wet floor, sharp edges of
sinks and cabinets, a risky device as razors, scissors and also chemicals, toxic agents
and detergents. The increased vulnerability of small children to accidents is a result of
their large mobility, spontaneity and carelessness. Preschool children manifest a special
interest in the surrounding environment and the desire to explore and learn about it, but
often their attention is distracted, due to their temperaments and outstanding activity. In
addition, still undeveloped and incomplete childlike physical fitness and lack of sense
of distance and ignorance of risks and hazards, enhance their vulnerability to troubles
and accidents.

Ergonomic actions taken during design hygienic and sanitary spaces and rooms
used by toddlers and preschool children should include the possibility of creating
favorable conditions for the health, safety and well-being of small users. Providing
friendly, ergonomic bathroom space for kids can guarantee not only their comfort and
safety, but also willingness to use, which may contribute to their interest in taking care
of hygiene from an early age and may encourage toilet training.

Creating a friendly hygienic and sanitary space refers not only to area that is
associated with a bathroom at home. Also the toilets in kindergartens are one of the
most important rooms in these facilities. They have a significant impact on the
well-being of children, as well as their health and safety. As it turns out, the
preschoolers often avoid using the bathrooms in kindergarten due to both unfavorable
sanitary infrastructure and discomfort associated with various psychosocial factors,
including the lack of a sense of privacy. Such reactions can cause serious health effects.
Therefore, the planning and design of bathrooms and selection of sanitary equipment
for the children at the kindergarten should be done with great care and attention to the
needs and requirements of this age group.

2 Criteria for Safety and Health Conditions in the Bathroom

The problem of safety is an essential issue related to the technology and methods of use
of hygienic and sanitary spaces and rooms. The bathroom is a place where children are
exposed to various dangers, therefore reduction in the possibility of their occurrence is
so important. Due to the amount of time spent in the bathroom and the number of tasks
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for which it is used, the probability of an accident in this room is very high. It is also
associated with a variety of functions, processes and activities realized in this place.
The risk of potential 