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FIG. 1 ENTERING THE GRAZ MUSEUM SCHLOSSBERG
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Museums represent an architecturally multifaceted typology. Regard-
less of their variant focus, their current task is to provide an opportu-
nity for cultural, educational, and exploratory experience for all. The
accessibility of the physical environment is important, but so is the
accessibility of the perception of the exhibition. This paper deals pri-
marily with spatial and design qualities, which determine the degree
of inclusion in museums. The principles of Universal Design (UD) are
considered in this regard; therefore, the article reviews means of apply-
ing these principles in museums theoretically, and also practically,

through on-site evaluation using checklists. Specifically, solutions
beneficial for inclusion are examined in an outstanding example, the
Graz Museum Schlossberg, which demonstrates many inclusive prin-
ciples. The aim of the article is to support suitable ways to implement
UD in museum architecture with a historical background, one which
would meet the needs of the largest possible range of visitors and
preserve the historical value of architecture. Beneficial ideas from
theory and practice should also be applicable in the future and are
commented on in the article.
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INTRODUCTION

-|:e origins of the museum are linked to one
of the basic human activities — collecting. The
collection of objects appeared in all ancient
cultures, the origins of the precursors of the
museum date back to the period of ancient
Greece, where they appeared in two forms.
The first is the “thesauroi” type of building
used for storing rarities, with its main func-
tion being to collect and store objects safely,
as in a bank (Hoffmann, 2016: 12). However,
collector’s items were not displayed here, so
the building fulfilled only a fraction of the
purpose of today’s museum. The second type
of the museum predecessor was the “musei-
on”, which was used to name the part of Alex-
andria around the famous library (Hoffmann,
2016: 12). This Greek term?, which originally
referred to ancient schools of poetry and phi-
losophy, by the 18" century covered mainly
academies and schools and only secondarily
places for collections. The Capitoline Muse-
ums, opened in 1734 in Rome, can be de-
scribed as the first museums of modern Eu-
rope open to the general public (Lehmbruck,
1974: 126). However, it was not until the 19™
century that a name was provided for the mu-
seum as it is understood today — “a building
that preserves and presents collections and
conducts related research” (Naredi-Rainer,
2004: 13) — which spread over a larger area in
several countries. Traditional museums were
based on rich and high-quality collections
and were situated in lofty, landmark build-
ings resembling (or originally) palaces. Rare
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collections were assembled by different mon-
archs and were not open to ordinary visitors
for a long time or they did so later with only
limited access.

In the 20" century, the museum opened up to
an increasingly wider public, taking on other
roles besides collecting and exhibiting — for
example, offering various educational pro-
grammes, becoming more interactive. Along
with these changes, the issue of accessibility
for all also came to the fore. Today’s muse-
ums have the opportunity to play an impor-
tant role in reducing inequalities and increas-
ing the inclusion of people with different
needs. In order to create a quality environ-
ment for all museum visitors, it is necessary
to take into account the requirements of di-
verse users, i.e. people of different ages and
people with different abilities or disadvan-
tages. This article explains the principles of
universal design in the context of museum
architecture. These principles help to achieve
the goal of forming an inclusive museum en-
vironment for all people.

Museums are quite exceptional among types
of buildings, because in order to create inclu-
sive museums welcoming as many diverse
visitors as possible?, many aspects need to
be considered in the process of two activi-
ties: 1. planning of the architecture and de-
sign of the buildings, 2. creating exhibitions.
A museum building must be designed ac-
cording to principles of UD, so that it provides
access to culture for all, and also exhibitions
and exhibits must be designed in this way.
This paper deals primarily with accessible
museum architecture; however, the topics of

1 pouoeiov: place of the muses; the place and dance
floor of the muses and their mother Mnemosyne, the
Greek goddess of memory; Gok¢igdem (2016: viii) claims
that “Muses stood for the values of reflection and inspira-
tion”, and that museums should strive to “illuminate posi-
tive human qualities”, among others empathy, and surely
also inclusion.

2 The question of social inclusion is connected to inclu-
sion of people with various needs; it is also a crucial topic,
which should be mentioned. Inclusive museums for vari-
ous social and economic groups are highlighted, for ex-
ample, by Sandell (2003) in the publication “Museums,
Society, Inequality”. A feeling of belonging and being wel-
comed can contribute largely, and museum architecture
can help create a friendly, welcoming atmosphere and
support inclusion in that way. The resulting success is
largely influenced by attitudes of people who inhabit this
architecture, thus, it is a larger, multidisciplinary issue,
and a topic for possible further research.

3 Today, they are applied on buildings of various types.
However, UD is often a solution above standards, and
many buildings respond only to barrier-free principles,
which are suitable for visitors with physical disabilities.

4  For example, also research by Bohacova and Sch-
leicher (2022: 25) deals with UD in cultural buildings
(namely theatres), and they emphasize it: “Together with
to these days also ignored, or misunderstood sustainabil-
ity, universal accessibility has the potential to create a
better-quality architecture, public space, or everything in
between.”
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exhibition and exhibits are linked to muse-
ums so tightly that they are mentioned mul-
tiple times as well. The multisensory forms
enhance the experience of the exhibition for
all visitors.

BACKGROUND

Universal Design (UD) was coined in 1985 by
architect Ronald L. Mace, coordinator of a re-
search centre at the North Carolina State Uni-
versity. His research group consisted of ar-
chitects, designers, engineers and research-
ers in the field of environmental design. The
principles of UD, first formulated by Mace et
al. (1997) have been studied as a starting
point and considered for the purposes of mu-
seum architecture, so in the theoretical part
of this research, 7 principles of UD are ap-
plied to museums’ environment. Key factors
that help to evaluate selected museums con-
sidering UD are found in ‘The Universal De-
sign File: Designing for People of All Ages and
Abilities’ by Story, Mueller & Mace (1998),
where the authors of The Universal Design
File explained the seven principles of Uni-
versal Design.? These principles are known
and promoted worldwide, including the re-
gion of Central Europe, as can already be
seen partially in practice and publications.*
This research considers the UD principles as
an important part of participation and inclu-
sion of various museum visitors and, there-
fore, explores and promotes these principles.
In addition to the UD principles, various fac-
tors that have an impact on the quality and
sustainability of the building were taken into
account.

5 UD principles are intersecting, and some properties can
be occasionally interpreted under multiple principles (e.g.,
an element is flexible and perceptible at the same time).

6 Insome cases, alternative solutions, which are equal-
ly important and interesting, can be proposed, e.g. two
equally important and informative exhibition paths.

7  Ceresiiova (2009: 10) mentions two aspects of the
philosophy of Design for All: the first one is “to make the
physical environment accessible — to enable access and
movement without physical barriers [...]”, the second one
is “to accept different perception and communication pos-
sibilities of people — to enable conceptual understanding
and accessible information and services[...]".

8 This can be beneficial, especially for visitors with
small children or older people, and in the case of a muse-
um with a great volume of exhibits. People can revisit
parts of an exhibition, which is important according to
Black (2005), but also skip parts that do not currently in-
terest them, etc.

9  Multifunctional solutions are also preferable to
Caulton (1998: 28): “exhibits [...] employ a range of inter-
pretative techniques, appealing to visitors with a wide
range of interests and learning styles.”

10 The topic of learning in museums is a very important
one and tied to UD, as well. Information related to it pro-
vide Falk and Dierking (2018), Hein (1998), Jiva (2004),
Andre, Durksen, and Volman (2017), Song et al. (2017) and
others. The authors of this paper examine this topic in
their research, too, e.g. in Filova & Rollova (2019) and
Filova & Ceresiiova (2020).
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Designing with UD principles considers the
diversity of users so that people with disabili-
ties can enjoy all spaces and services on an
equal basis with others and thus be included
in society. “Universal design” means the de-
sign of products, environments, programmes
and services to be usable for all people, to
the greatest extent possible, without the
need for adaptation or specialized design.
“Universal design” shall not exclude assis-
tive devices for particular groups of persons
with disabilities where this is needed.” (Arti-
cle 2 United Nations, 2006: p. 4). The Con-
vention has been ratified by a number of
countries, as well as the EU as a whole, so UD
principles should be put into practice. Acces-
sibility and non-discrimination are mandato-
ry in EU-funded investment projects, and
non-compliance is an exclusionary criterion
in the evaluation.

For the selected research task, it is important
to apply the principles of UD to the context of
museums, so the basic requirements of UD
were taken into account when analysing and
researching the museum architecture.> Addi-
tional relevant literature on inclusive muse-
ums and exhibitions and long-time research
contribute to this section.

1. Equitable Use — Design responds to the
needs of all people. No user is excluded or
segregated because of architectural barriers.
The same means of design are applied to all
when possible, or equivalent when not, so
there is preferably one common entry and
main vertical communication. Exhibition
routes are suitable for all, for example, using
a ramp.® “Design for All”, or precisely “Cul-
ture for All”, aims to provide access to culture
for all different visitors.”

2. Flexibility in Use — The design can adapt
to numerous choices or methods, visitors can
choose among several route options, order,
and timing of spaces. Visitors may or may not
respect the recommended route; they can for
instance see only one part during one visit.?
Vertical communication is provided by sever-
al means, sometimes even in an innovative
way of vertical circulation such as a model of
a train or cable car, mainly in children’s mu-
seums. Flexibility is also important with re-
spect to exhibits and exhibition spaces.
Schleicher (2017: 91) says: “Primary and fun-
damental is the adaptability of the spaces to
absorb the different nature of the changing
exhibitions. But equally important is the phil-
osophical adaptability of direction in the
ever-changing environment of art, new me-
dia, etc.” Flexibility encourages everyone’s
choices, interests and techniques in learning
or discovery of exhibitions.*

3. Simple and Intuitive Use — Intuitive mov-
ing and wayfinding is very important for every
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TABLE | EVALUATION CRITERIA OF MUSEUMS ACCORDING TO UD PRINCIPLES

The UD principle

Main characteristics

Implementation in museum architecture

1. Equitable Use

—the needs of all various people with no
exclusions

—museum’s public premises are accessible to all visitors
equally

— the same or equivalent means of design
applied

—accessible entrance and routes (horizontal and
vertical), not creation of separate accessible solutions
(e.g. side entrance, staircase lift)

2. Flexibility — the building can adapt to user’s — connect or divide exhibition space with movable
in Use preferences partitions
— different route options and timing
— flexible routes also support creativity of the exhibition
—several means of vertical communication | — use of elevator, ramp, stairs, escalator, etc., possibility
of innovative ways of vertical circulation, as well
3. Simple and —a clear position of lifts, toilets, etc. is — open plan, orthogonal, circular routing
Intuitive Use highlighted — signage of the rooms above door openings
—means of helping in navigation are —using contrast in colour or material
applied — interior and exterior vistas
— self-explanatory solutions — the exhibition is clearly structured, exhibits facilitate
understanding and learning, museum employees explain
4. Perceptible — multisensory information — haptic models and relief floor plans, acoustic
Information information, sign language and the relief Latin
and Braille
—a building model presented in the entrance space
—various forms —in multiple languages, easy-to-read, logos and
pictograms
— clear visibility — exhibits can be observed from multiple visual
— glass walls marked with contrasting perceptions from different distances and angles
graphics — contrasting background behind exhibits
5. Tolerance —no dangerous barriers — the low ceiling spaces can be interspersed with
for Error — spaces with low ceilings, under the arms aesthetic interior elements or visual exhibits
of a staircase, ramp or beam marked in — exhibits hanging from the ceiling or cantilevered
multiple ways elements are marked on the floor below them by
colour contrast and also haptically
— safe evacuation — the safest evacuation from the 2™ floor in large
museums is down the ramp
—in smaller museums, an evacuation lift is recommended
- no sensory overload (sharp lights, — diffuse effect and matte surfaces create a less visually
reflections on glossy surfaces, unsuitable | tiring environment
contrasts, colours, noises) — noise-absorbing materials help the space become less
hectic and more restful
6. Low Physical — comfortable movement — ramps with suitable slope, anti-slip surface and
Effort — ergonomic solutions handrails and elevators reduce physical effort

— minimal physical effort in manipulating
the interior elements

—automatic doors
— easy-to-manipulate exhibits

— opportunity for rest

— seating

. Size and Space
for Approach
and Use

~

— many spatial dimensions based on the
wheelchair parameters
—also for people with baby strollers

—the entrance and circulation areas allow for the free
movement.

— suitable widths of the doors, corridors, lifts, as well as
the furniture arrangements (e.g. aisle widths between
exhibits)

— exhibits placed at an appropriate height

user. The layout should be clear, important
points of interest highlighted. Wayfinding
and routes are usually intuitive in an open
floor plan. In case of layout with multiple
rooms for exhibition, orthogonal or also cir-
cular routing should be clear. Signage of the
theme of the rooms facilitates navigation.™
The use of spaces and elements should not
require special abilities or skills. The space
legibility enables people to see or predict ac-
tivities in the space. As Black (2005: 140)
suggests: “Visitors will require an under-
standing of the ‘whole’ as well as parts, and
parts must be understood in the context of
the whole”. Visual and other sensory contact
with the environment (the view of daylight,
the colour solution®, or feeling fresh air from
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the exterior) can satisfy human senses and
contribute to well-being.” Views help visitors
navigate, thus people more accurately deter-
mine their position and direction of move-
ment with respect to their surroundings.*

4. Perceptible Information — The communi-
cation is effective when different modes are
incorporated. Various information is provid-
ed in a multisensory way, e.g., the main en-
trance uses contrast, it could be marked au-
rally by acoustic beacon®, and haptically by
tactile paving which is a more universal solu-
tion. Exhibition should be interactive, sup-
porting hands-on, and multisensory ap-
proach.® Visual, acoustic and haptic types of
information are very important in museum
architecture and exhibition. Models, some-
times even originals, can be accessible by
touch under certain conditions. Modern tech-
nologies are applied, as well.” Occasionally,
even olfactory information and taste are in-
corporated in specialised exhibitions. The
distinctive vertical or horizontal elements can
be seen from several levels, positions and
angles.

5. Tolerance for Error — The environment is
risk-free, hazards and errors are minimised.
People using the white stick technique need
to recognize the presence of protruding ele-
ments. Stairs should preferably not have nos-
ing because of the risk of tripping. In the
environment, suitable colour contrasts and
acoustic methods are used to prevent the
risks of injury. Crucial for planning in accor-
dance with this principle are (1) experiencing
the museum environment through different
senses, e.g., soundwalking and sound map-
ping technique in museums®, and (2) partici-
patory planning. Users with different needs
or impairments can then name the risks they

11 And also offers choice to visitors about which exhibi-
tion theme they want to visit.

12 Interesting lighting solutions in architecture can be
seen in Lumitecture by Yudina (2016), and the power of
colour effects is researched by Urlandovéa (2016).

13 Comfort in physical environment is another crucial is-
sue and is examined for example by Kotradyova (2015).
Elements contributing to a feeling from space is also inter-
estingly reviewed in Atmospheres by Zumthor (2006).

14 This aspect is associated with proprioception, which
is related to the perception of natural or artificial space,
influences activities, interactions, and movement in it.
‘Ecological proprioception’ examined by Pacher (2015) is a
factor of being aware of the relationship between one’s
position and the surrounding space.

15  Although they can sometimes have high demands on
technical devices, and there are many people with visual
impairment who do not have these devices

16 Exhibits, sometimes even parts of the building, stim-
ulate multiple senses in various ways described in the
publication The Multisensory Museum (Levent and Pascu-
al-Leone, 2014). The meaning of multisensoriality is also
enhancement of experience, memorability, and accommo-
dating multiple learning styles.

17 Ceresfiova and Rollova (2015: 95-96) mention “trans-
formation of visual formats into audio or tactile form”.
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experience in the built environment and can
review the ideas of architects and also sug-
gest suitable solutions for them. Measures
for evacuation from the premises are also in-
cluded. Design should avoid unpleasant
light, colour and contrast effects. Similarly
for acoustic background, materials and spac-
es should not create echo and unwanted
noises.?® Redundant information and music
should not be imposed on visitors.

6. Low Physical Effort — The design causes
minimum fatigue and repetitive actions. The
layout should not require redundant walking
and vertical transfers which can cause fa-
tigue and discomfort. Communication spaces
offer a refreshing experience, when com-
bined with rest zones. Exhibition spaces ben-
efit from rest zones, benches, and informal
seating. They could be placed in divided
nooks and in the exhibition area next to ex-
hibits. Locating a café near the information
desk and a playroom for children is a refresh-
ing idea, reduces fatigue and helps visitors
stay focused for a longer time. Exhibits and
activities require minimum strength, so that
children, older people, and people with dis-
abilities are able to manipulate and interact
with them. Automatic doors increase comfort
and enable independence for people with
disabilities: (1) to the photocell, (2) on the
button, and (3) fire doors that are open in
normal operation but close automatically
when smoke is detected.

7. Size and Space for Approach and Use —
The elements are visible, approachable and
reachable by a standing or seated person,
and by users of various body sizes, including
children. The spatial solution of buildings
must accommodate a wide range of users,
including persons in a wheelchair, taking into

18 Examined for example by Kannenberg (2020).

19 Research by Vaz, Freitas & Coelho (2020) shows par-
ticipatory approach with participants with visual impair-
ments in a museum environment.

20 Preferably, there are headphones or sound boxes in
the exhibition area that allow visitors to choose to listen
according to their preferences.

21 They provide visitors with the possibility to relax and
consolidate gained knowledge from exhibitions. It is also
an opportunity for people to look after children from a
seated position. It is a design opportunity to create bench-
es that are aesthetically harmonized with surrounding exi-
bits, and are at the same ergonomic.

22 Sometimes, exhibits are made available using small
stages which can help smaller children to reach, but these
are not suitable for people using wheelchairs, so it is not a
UD solution.

23 The authors’ related research can also be seen in pa-
pers and seminar works with students elaborated within
the course Universal Design. Examples of related re-
search: Ceresfiova (2018), Filova & Rollova (2019), Filova
& Ceresfiova (2020) and Filova, Rollova & Ceresiiova
(2022), as well as other publications.

24 Additional 10 museums have been evaluated by ar-
chitecture students with the help of the authors of this
paper within the course Universal Design.
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TABLE || SELECTION OF 12 POSITIVE ANALYSED EXAMPLES OF HISTORIC BUILDINGS ADAPTED INTO MUSEUMS IN THE

REGION OF CENTRAL EUROPE

Name of the museum City Year of adaptation | Author of reconstruction

Graz Museum Schlossberg Graz 2020 Studio WG3

Joanneum Museum: Neue Galerie, Natural | Graz 2009-2011 Nieto Sobejano Arquitectos;

History Museum, and CoSA eep Architekten

Kunsthalle Wien Vienna 2001 Ortner & Ortner Baukunst

Vienna Museum of Science and Technology | Vienna 2010 Querkraft Architekten

Silesian Museum Katowice 2010-2014 Florian Riegler, Roger Riewe

Techmania Science Center Plzen 2012-2014 Atelier Soukup and designer
Stépan Soutner

Olomouc Archdiocesan Museum Olomouc 2000-2006 HSH Architekti

National Museum Praha 2011-2019 Zdenék Zilka, Pavel Jerie

Kulturpark Kosice Kosice 2012-2013 ZEROZERO

Slovak Museum of Nature Protection Liptovsky Mikulds | 2011-2014 B4ARCH & ARCHITEKTI

and Speleology

Esterhazy Palace: Slovak National Gallery Bratislava 2004-2005 Rosica Borscova

0ld Town Hall: Museum of the City History | Bratislava 2008-2011 Peter Bouda

account the size of the manoeuvring space
with a wheelchair. Exhibits are placed at an
appropriate height, lower than it was usual in
the past, orideally installed on an adjustable
panel, allowing movement of the exhibit.??
Exhibition desks should be lower and have
free knee-space, so seated people can easily
tuck in and manipulate with objects on the
desks. Texts can also be repeated in several
heights, so that various visitors can read it in
a comfortable position. Table | systematises
main criteria which have been considered in
the evaluation of museums according to UD
principles.

METHODOLOGY

The purpose of broader research is to assess
selected museums from several perspectives
related to Universal Design and to promote
inclusive solutions. Areas of interest in mu-
seum buildings have been listed in check-
lists, elaborated in CEDA (Centre of Design
for All) at the Faculty of Architecture and De-
sign at Slovak University of Technology in
Bratislava, in which the authors of this paper
have participated.> Consequently, this
checklist tool is introduced in the article. Sec-
ondly, the assessments of 52 museums re-
garding principles of Universal Design, and
also suitability for children visitors, have
been conducted by the authors of this paper
during the last four years.?

The museums selected for the comparative
analysis are located in Central Europe, and
were chosen according to following criteria:
(1) it was needed to cover various regions
forming the whole territory of Slovakia to
gain comprehensive knowledge of the situa-
tion in this area; (2) the chosen museums are
of national significance to study relevant fa-
cilities; (3) 12 Slovak museums required the
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ANALYSING APPLICATION OF UD FRINCIPLES

CASE

STUDIES COMPARING REALISED SOLUTIONS

INCLUSIVE ON-SITE RESEARCH BY CHECKLISTS

62 MUSEUMS EXAMINED

SUMMARY OF FINDINGS

[ PROMOTICN QF BEST PRACTICE ] [IMPLEMENTATION OF UD PRINC\PLES] [

RECOMMENDATIONS FOR PRACTICE ]

FIG. 2 DIAGRAM ILLUSTRATING METHODOLOGY
OF THE RESEARCH

FIG. 3 SCHEME OF EXAMINED MUSEUM AREAS

analysis and advice by themselves because
they have taken steps to become more inclu-
sive; (4) the museums from countries outside
Slovakia were selected based on desk re-
search as good examples for future practise;
(5) the selected museums were established
in various periods to see the progress in the
UD application in time.

These museums from Central Europe were
submitted for a comparative analysis. Most
of the museums in the region are located in
historical buildings. 36 buildings are historic
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TABLE |l EXAMPLE OF A SEGMENT OF ACCESS AUDIT CHECKLIST BY CEDA”

F. Exhibition spaces

F.1 | Are there accessible routes Ovyes | Othe flooris at the same level comments:
in the exhibition space? 0 no O using a suitable ramp
Oy/n | Ousing an inclined stair platform (on a handrail / on the wall)
dOo O using a vertical lifting platform
F.2 | Is there sufficient viewing Oyes | Omorethan1,5 m comments:
area in front of the exhibits O no O more than 3 m
for manoeuvring a personin | Oy/n | O hall open spaces
a wheelchair? do
F.3 | Isthere atactile wayfinding | Oyes | O relief orientation plans comments:
system in the exhibition 0 no O tactile paving guidelines on the floor (tour route)
space? Oy/n | Oroom descriptions in relief/Braille
0o

yes — meets the requirements; no — does not meet the requirements; y/n — partially meets the requirements; o — space / ele-

ment does not exist
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and 14 are new buildings. That led the re-
search to focus more on discussing ways to
make historic cultural buildings more inclu-
sive for all people with various needs. From
these museums, Table Il presents selection
of 12 analysed examples of historic buildings
adapted into museums, which reflect UD
principles in many positive aspects.

Accessibility modification of historic architec-
ture is a specific problem and the principles
of monument restoration must be respected
inits solution. The accessibility of the historic
environment must therefore be carried out by
means of sensitive interventions that do not
undermine the historic value. The selected
case study represents a good example of
how to approach the accessibility of historic
architecture in accordance with monument
restoration and protection, in order to pre-
serve the heritage value of the buildings.

Evaluation Methods — Principles to achieve
inclusiveness are examined; the main goal is
the visitability and understandability of all
parts of the museum by people with various
needs. The accessibility of the museum’s ar-
chitecture, exhibitions and exhibits are the
target examined features. Among methods of
this part are on-site observations, interviews
with museum employees, and as a source of
information, serve museum and architectural
websites, as well. Photo documentation of
the buildings underline the studied phenom-
ena. The methodology and main goals are vi-
sually presented on the diagram in Fig. 2.

EVALUATION CHECKLISTS

Several evaluation factors have been consid-
ered. Evaluation checklists serve as an instru-
ment for examining environments in terms of
accessibility. This Access audit system is
based on the results of several years of re-
search in collaboration with various groups of
users (Samova et al., 2010). “CEDA FAD STU
has compiled the structure of the evaluation
checklists into tables according to the particu-
lar types of spaces [..]" (Ceresfiova et al.,
2018: 91). They evaluate buildings from the
point of view of UD, but are sequenced ac-
cording to the buildings’ premises (not each
principle of UD separately), because it ap-
pears easier to evaluate separate segments
of spaces from various points of view than to
assess the whole building according to 7 prin-
ciples of UD. These checklists are a basis for
creating evaluation reports which contain rec-
ommendations to make the evaluated prem-
ises more accessible and inclusive. They form
together access audits of built environments.
Many building owners of public buildings, es-
pecially the state or cities, ask professionals
to evaluate their buildings to help create a
more inclusive environment for all.
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There are several types of checklists accord-
ing to building types. Among them is also the
checklist for cultural facilities (i.e. museums),
which is the most relevant for this research.

These areas are evaluated in the checklist:
(A) Transport accessibility and parking, (B)
Entrance to the building, (C) Entrance hall
and communication spaces, (D) Vertical
means of communication (lift, stairs), (E) Ac-
cessible toilets, (F) Exhibition spaces, (G) As-
sembly halls, (H) Services and information
and communication accessibility, (I) Evacua-
tion. See visualisation of the assessed areas
in Fig. 3 and an example of evaluating ques-
tions in Table Il

GRAZ MUSEUM SCHLOSSBERG CASE STUDY

For the purpose of this paper and after con-
tinuous analyses of the museums, a highly
elaborated museum in terms of UD, the Graz
Museum Schlossberg, has been selected as
an exemplary case study.?® The museum is
presented in historical buildings, and its sup-
porting functions are placed in new subtle
structures. In the museum and its area, the
UD principles are incorporated very well, pos-
sibly also because it was recently adapted
and opened, thus the architects who design
adaptations have used contemporary knowl-
edge about inclusive design. Interestingly, it
deals with its demanding historical context,
originally with many barriers, of course, con-
sidering and protecting its important histori-
cal value at the same time.

25 The entire checklist is 10 pages long.

26 The study does not attempt to be an access audit;
rather a promotion of beneficial UD solutions in historical
cultural context.

The Graz Museum Schlossberg is a recently
opened museum (September, 2020) that
strives to support inclusion of everyone. It is
designed by the architecture studio WG3,
which won the architectural competition with
this solution. They formulate their concept as
an open, inviting museum with no barriers
(wg3.at). The emphasis on inclusiveness is
even more remarkable and inspiring in this
project due to its historic foundations and el-
evated position in the city, on a hill. It com-
municates largely in alternative forms, espe-
cially in haptics, and in hands-on/interactive
approach in the exterior part of the exhibi-
tion. These additional methods and functions
are an added value and create an innovative
form of museums. Schleicher (2019: 186)
mentions: “in the context of museum build-
ings, especially those that go beyond the
classical understanding of the museum are
particularly interesting.”

The museum area consists of new and his-
toric buildings. The new buildings have rath-
er supportive functions (entrance with shop/
café, toilets, lockers, multifunctional hall),
whereas the historic structure serves the
main museum purposes (Fig. 4). It has a
ground floor and an underground historic
floor accessible via a lift as the main route, as
well as stairs as an alternative route and a
fire exit.

The sidewalk leading to the museum con-
tains natural guiding lines in the form of pav-
ing stones in contact with the lawn connected
to the relief marking in front of the entrance,
an artificial guiding line, tactile tiles for peo-
ple with visual impairment. It also connects
to the paving in the shape of a circle, which is
a design trait of the urban-architectural solu-
tion. The guiding tactile tiles lead to the en-

FIG. 4 SCHEME OF THE MUSEUM SCHLOSSBERG AREA
GROUND FLOOR

FIG. 5 COLLAGE FROM PHOTOGRAPHS: SIDEWALK TO THE
MUSEUM SCHLOSSBERG; FRONT OF THE MUSEUM;
HAPTIC MODEL
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FIG. 6 COLLAGE FROM PHOTOGRAPHS: ENTRANCE AREA
WITH THE COUNTER DESK ILLUSTRATED WITH PERSONS OF
VARIOUS HEIGHTS

trance and also to a tactile model of the mu-
seum and its surrounding area. The model
represents the spatial form and proportions
of the architectural elements; the model is
interesting and informative for all visitors, in-
cluding children and people with visual im-
pairment. All these elements are a reflection
of the 4™ principle — Perceptible Information
in practice. The area in front of the entrance is
illustrated in Fig. 5.

There is one common entry for all as a reflec-
tion of the 1% principle — Equitable Use. After
entering a suitable automatic sliding glass
door with a pictogram which is in line with the
principles 6 — Low Physical Effort, and 4 —
Perceptible Information, visitors find the in-
formation and ticket area. The tactile paving
continues from the exterior through the inte-
rior and guides people to the ticket and shop
counter, which has a lowered height with an
empty space at the ground. This space can be
used to insert footrests of a person sitting in
a wheelchair. The height of the counter is
suitable for people using wheelchairs, but
children and persons with lower height also
benefit from this solution (Fig. 6).2” This re-
flects the 7™ principle — Size and Space for
Approach and Use.

FIG. 7 COLLAGE FROM PHOTOGRAPHS: EXTERIOR AREA
WITH GREENERY AND MOVABLE CHAIRS; INTERACTIVE
EXTERIOR EXHIBITS
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The exterior spaces of the museum, the “Gar-
den of Wonders” (wg3.at), are full of interac-
tive and creative exhibits with no strict order
accompanied by resting elements. Some-
times, a café also functions there. Children
can explore and discover various stories ac-
cording to their wishes and educate them-
selves in a playful way (Fig. 7). This is applica-
tion of the 2™ principle — Flexibility in Use and
6" principle — Low Physical Effort. Used ma-
terials in these exterior pieces are soft, good
contrast is used also, so the principle 5 — Tol-
erance for Error is presented.

To overcome exterior differences in terrain
height, ramps are used, but there are also
stairs, so people can choose, thus it is the 2™
principle — Flexibility in Use. Several points in
the area offer extraordinary views of the city
projected also onto a relief model of the view
with signs in Braille. Information about one’s
position in the area and individual museum
buildings and exhibits is provided by infor-
mation and orientation boards. The princi-
ples 3 — Simple and Intuitive Use, and 4 —
Perceptible Information are applied here.
Boards with a uniform recognizable circular
shape and good contrast, and are, therefore,
clearly presented. To become even more ac-
cessible, there could also be some parts in
easy-to-read format and Braille on these
boards. The mentioned exterior features can
be seen in Fig. 8.

The interior ground floor contains showcases
lower in height and elevated, allowing space
for footrests for people on wheelchairs. The
exhibition space also contains multisensory
and acoustic exhibits. They are presented in
different formats, multifaceted and diverse
methods of communication, so they are ac-
cessible for many people with sensory dis-
abilities. These are principles 7 — Size and
Space for Approach and Use, and 4 — Percep-
tible Information. One semi-circular exhibit is
installed hanging from the ceiling. It should
be ideally marked at floor level (e.g., with a
stop or interior furnishings) so that it would
not pose a risk of collision for people with vi-
sual impairment. In the future, the museum
plans to add even more interactive, playfully
mechanical elements and audio-visual media
installations (wg3.at).

The underground area, the casemate, is also
accessible to all thanks to the installation of a
lift. The Graz Museum (wg3.at) claims that its
aim was a “comprehensive inclusion and the
greatest possible removal of barriers”.?®
Thus, the lift makes the underground space

27 Moreover, it is also comfortable for the employees,
who can sit and still have a view, so it does not require
unnecessary physical effort.

28 Policies in the city of Graz are aimed to build its new
facilities that are fully accessible for people with disabilities.
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FIG. 8 COLLAGE FROM PHOTOGRAPHS: RAMP TO VIEW POINT;
VIEW WITH RELIEF MODEL; INFORMATION AND ORIENTATION
BOARDS

FIG. 9 COLLAGE FROM PHOTOGRAPHS: GROUND FLOOR
(INTERIOR EXHIBITION WITH SHOWCASES); UNDERGROUND
FLOOR - THE CASEMATE (RAMP ROUTE, AUDIO-VISUAL
SCHLOSSBERG MODEL, LIFT)

FIG. 10 COLLAGE FROM PHOTOGRAPHS: HYGIENIC SPACES
AND LOCKERS; ACCESSIBLE TOILET




102

PROSTOR 1[63] 30[2022] 92-105 N. FILOVA, L. ROLLOVA, Z. CERESNOVA UNIVERSAL DESIGN PRINCIPLES APPLIED...

TABLE IV RESULTS OF EVALUATION TAKING INTO ACCOUNT PREVIOUSLY STUDIED PRINCIPLES OF UD AND THEIR
APPLICATION IN THE 52 MUSEUMS

Principle of UD

Unsuitable solutions

Comoliant impl
p p
—recommendation

ion in practice

il

Equitable Use

— Missing accessible entrance.

— Separate accessible side or rear entrance

(not visible from the main entrance).

— Staircase lift — not suitable solution for
all visitors.

— Steep ramp or missing handrails.

— Accessible toilets only for people in
wheelchairs.

— One common entrance — suitable for all visitors.

— If necessary to use the side entrance — clearly visible
and easy to find.

—All accessible adaptations usable for all visitors
(not only for specific groups).

— Exterior spaces and ramps are comfortable for all
visitors.

— Accessible toilets for all visitors, including people
with small children.

2. Flexibility — Only one solution for the vertical — Vertical communication to all floors by lift
in Use movement. and stairs, ideally also by ramp for evacuation
— Only one exhibition route — strictly and easy routing.
defined and difficult to pass. — Free exhibition route of museum buildings
— No interactions with the exhibition. and exhibition pieces.
— Few activities for various groups of — Many ways of perceiving and interacting with the
visitors (including children). exhibition.
— Meeting room/hall only with fixed seats. | — Possibilities for interior and exterior activities.
— Flexible multifunctional hall for various activities
and different users.
3. Simple and — Complicated solutions of the floor — Clear orientation (tactile paving as guidelines, interior
Intuitive Use layouts. ramp as a programmed route in otherwise possibly
— Lack of visual and tactile identification of less clear floor layouts).
the main exhibition and circulation — Easy routes for wayfinding, providing many views.
routes. — Colour and tactile contrast or colour coding of specific
— Lack of colour or tactile contrast of the zones in the building.
walls, doors, stairs, etc. — Visual and other sensory contact with the environment.
— Dark spaces — no visual overview/
preview inside and outside spaces.
4. Perceptible — Lack of various (multisensory) forms of — Multisensory (haptic — by relief, acoustic — using
Information perception of information and exhibition. headphones, visual — good lighting and contrasts)
— No clear and legible signs and and hands-on exhibits.
information. — Aesthetic and understandable signs and pictograms.
— Dark exhibition spaces — not legible infor- | — Multimedia information in alternative formats
mation. (with good lighting).
5. Tolerance — Protruding objects/exhibits at the — Glass doors marked with colour-contrasting signs.
for Error circulation routes. — Exhibits and used materials are durable, resistant,
— Glass walls and doors without easy to operate.
contrasting marking. — The environment is risk-free (stairs are straight shaped
— Improper shape and dimensions of stairs with no nosings, ramp is generally preferred).
and ramps (and no handrails). — Slip-resistant floor materials without glare.
— Slippery and glossy flooring.
6. Low Physical — Steep or long ramp as a part of the — Comfortable movement (including slight ramp slope
Effort exhibition route. and landings).
— No places to rest or only uncomfortable | — Many resting points. Comfortable solutions
benches. for furnishing.
— Movable chairs with back support for resting.
7. Size and Space | — Insufficient space for manoeuvring of a — The elements are visible, approachable and reachable

for Approach
and Use

person in a wheelchair and inconvenient
access to interior elements.

— Narrow corridors, insufficient door
widths, small dimensions of lifts, etc.

— Missing accessible toilets with
baby-changing facilities.

for all.

— Counter and showcases with lower height.

— Appropriate dimensions for manoeuvring of the person
in a wheelchair or people with baby strollers.

— Appropriate width of the corridors, doors, ramps, lifts
and stairs.

accessible to all, including wheelchair users,
the elderly, people with prams, and people
with reduced mobility. Furthermore, the un-
derground exhibition route is formed with a
suitable subtle ramp, which does not visually
compete with important spatial traits and
structure of the historical setting. It comfort-
ably guides all visitors through the under-
ground space and forms a clear route com-
mon for all. This way prevents accidents that
could occur due to bumpy floor surfaces and
protects the historical structure from dam-
age. This is regarded as application of the
principles 1 — Equitable Use, and 5 — Toler-
ance for Error. Visitors find there an audio-vi-
sual “Schlossberg Story” around a spectacu-
lar new transparent Schlossberg model,

SCIENTIFIC PAPER

which illustrates the history of the hill. Visi-
tors perceive the information about the
Schlossberg Story visually and auditory, so
possibly the museum could consider also
adding a haptic model, a relief board, or an
interactive tactile exhibit somewhere in the
museum premises in the future, so it would
saturate the 4™ principle — Perceptible Infor-
mation even more. The interior exhibition ar-
eas are presented in Fig. 9.

Finally, one can also mention universally de-
signed hygienic spaces and lockers at vari-
ous heights (Fig. 10). Both toilets serve all
people, both are accessible, and one of them
even contains a changing table for babies
(Fig. 10). Principles 1 — Equitable Use, and 2
— Flexibility in Use are applied. The design is
very appealing; possibly, a colour contrast
between doors and walls could be used to fa-
cilitate navigation to people with partial vi-
sual impairment and would therefore be
more according to the 4™ principle — Percep-
tible Information.

RESULTS

The selected exemplary museum in this arti-
cle was chosen because it reflects the UD
principles very well and shows possible ways
to welcome all diverse visitors in the environ-
ment of a museum with a historic core. The
inclusive approach is also shown in its exhibi-
tions, interactive for different age groups and
people with various needs. Even in a great
solution, it is possible to find some elements
that could be even better, so we briefly pro-
posed a few suggestions in the article, most
of them with regard to people with reduced
vision or visual impairment relating to the 4™
principle — Perceptible Information. Howev-
er, this case study was not selected for a de-
tailed access audit, it was chosen as an ex-
emplary realisation that presents an overall
positive implementation of UD.

The result of broader research is the evalua-
tions of several museums; some of the muse-
ums’ founders are even inclined to imple-
ment recommendations into practice, so this
has the impact on strengthening a more in-
clusive practice of creating a museum envi-
ronment. Based on the findings and eva-
luations of 52 visited museums, the imple-
mentation of UD principles in Table IV is
summarised.

CONCLUSION

The paper explained the methods used in the
research, the original background from 7
principles of Universal Design, and character-
ised also the tool of Access Audit Checklist
which has the structure different from origi-
nal UD principles because it considers func-
tional areas from all points of view from UD
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(not each principle separately in the whole
building at once) to facilitate the examination
process. Multiple museums with regard to
Universal Design were evaluated. In many
cases, museums are situated in historic
buildings, so the topic of UD is an important
issue in the process of their restoration and
renovation.

The issue of applying UD principles to histor-
ic buildings is very important for architects
and people in general. This research indi-
cates that a significant number of museums
are situated in historic buildings and often
tied to historical times, people and events.
Applying UD principles in the process of reno-
vation and adaptation of these objects pro-
vides access to education, experiences and
participation in social life to all people with
different needs. The presented example illus-
trates that combining methods of UD with
sensitive monument restoration is possible
and even complementary (e.g. the ramp pro-

viding accessible route and protecting the
historic constructions at the same time).

In current and future practice, there is a
strengthening trend and a great desire to
make public buildings, including museums,
more accessible and welcoming. This article
demonstrates theoretically, and practically,
through the case study, that it is possible to
apply UD principles even in a difficult terrain
and historic environment, and combine it
with the effort to preserve the historical value
of the place in a very aesthetic way. Multiple
ways are shown to give various visitors a
quality experience of the museum tour and
global impression from the visit. The sum-
marisation of findings proposes suitable ways
of implementing UD principles in museums’
historic buildings.

[Translated by: Natalia Filova
(originally written in English).
Proofread by: Zuzana Ceresnova]
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