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Abstract: Accessible public space for people with disabilities is the space where there are no barriers that prevent them from
normal functioning in a given place. In this paper, there was collected a number of examples of most common barriers and
design guidelines needed to plan or transform space into the accessible one. There was also described type of barriers and
factors that affect on the accessibility of the public space.
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Introduction

An increasing number of people with disabilities is a significant problem. It has been noted that from year to
year number of disabled people in the whole world are rising up. There are many factors that may be respon-
sible for this situation. Among these are civilizational diseases, road and sport accidents, aging society, and
psychological burden related to stress [Ztowodzki 2008]. According to World Health Organization disabilities
is an umbrella term, covering impairments, activity limitations, and participation restrictions. An impairment is a
problem in body function or structure; an activity limitation is a difficulty encountered by an individual in execut-
ing a task or action; while a participation restriction is a problem experienced by an individual in involvement in
life situations. Thus disability is a complex phenomenon, reflecting an interaction between features of a person’s
body and features of the society in which he or she lives [definition: www.who.int/topics/disabilities/en/]. Central
Statistical Office of Poland (GUS) based on National Census of Population and Housing 2011 estimates, that
in Poland about 12,2% people from the entire population have various dysfunctions, that is about 4,7 million
people [Adach-Stankiewicz et al. 2012]. Of course, some of these dysfunctions do not interfere so much with
normal functioning and are not conducive to the spread the phenomenon of social exclusion. Despite this,
people responsible for spatial planning should include disabled people in designing process. Every person have
the same right to use the public space, that is why barrier-free design is so important. However, the individual
elements of space for one disabled can be an obstacle, and for others not. In order to better understand needs
of people with disabilities, the knowledge about the types of their diseases is useful. The biggest problems
with moving around the public space have people with: vision disabilities (blind, visually impaired), physical
disabilities (moving in wheelchairs, chronic diseases of internal organs), hearing disabilities (deaf) and mental
disabilities (cerebral palsy, mentally retarded) [Osman et al. 2015, Rawski 2017].

Material and methods

On the basis of Polish law and literature related to universal design and accessibility standards, there was de-
fined architectural barriers in public space and types of them. There were also collected a number of guidelines
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for design new or transform already existing places in public space into more accessible for the people with
disabilities. These guidelines were divided by their type and they concern parameters related to:

B communication paths,

B height differences,

B space equipment,

B infrastructure associated to transport.

Results and discussion
Designing for disabled

Architectural barriers have very important influence to life quality of the people with disabilities. In many cas-
es, the existence of such barriers hinders or even prevents them from using public services. Need of ensuring
equality to all the people, including those with disabilities is mentions in Polish Constitution (Art. 30, 32, 68
and 69) and also the international normalizations. In 1982 ,World Programme of Action Concerning Disabled
Persons” was formulated and adopted by resolution of United Nations. This programme assumes meeting
three major objectives:

B Prevention,

B Rehabilitation,

B Equalization of opportunities.

It was granted that tasks from these areas should be realized in many levels, involving many fields of knowl-
edge, in particular technical, medical and humanistic and also in cooperation with different professionals like
architects or town planners [United Nations 1982, Barczynski 2011].

One of the ways to meet mentioned aims is to design people’'s environment more ergonomic. As E. Tytyk
[2001] stated, ergonomic design is the realization of such a design process, that creates the greatest chance
of obtaining the project of human-technical object system with the desired level of ergonomic quality. Its pri-
mary purpose is to widen the range of mobility, perceptual, communication, and even intellectual abilities in
the disabled people. Therefore, elementary ergonomic design aims were defined as:

B a technical compensation for inability to normal function in society for disabled people,

B eliminating any external barriers (e.g. architectural) that hinder the daily existence of people with disa-

bilities [Sprawny Fachowiec 2015].

Another trend in design that is strongly connected with ergonomic design is universal design. This term was
first used in 1970’s, but the idea was developing since early 1960's by architect Ronald L. Mace. Initially in North
America and later on in Western Europe and other parts of the world. Generally universal design emerged from
slightly earlier barrier-free concepts. Main assumptions of this idea was expounded by The Center for Universal
Design at North Carolina State University as seven principles:
1. Equitable use (providing the same means of use for all users),
2. Flexibility in use (providing a choice in methods of use),
3. Simple and intuitive (eliminating unnecessary complexity and providing consistency with user expecta-
tions and intuition),
4. Perceptible information (using different modes for additional presentation of essential information and
increasing its legibility),
5. Tolerance for error (arranging elements of design to minimize risk and errors and providing fail safe
features),
6. Low physical effort (allowing user to maintain a neutral body position with minimum fatigue while us-
ing the design),
7. Size and space for approach and use (independently from user’s body size or mobility provide adequate
access, reach and use) [Helvacioglu and Karamanoglu 2012].
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In Poland the problem of adjusting space for people with disabilities was only being taken into account after
1990 as a result of political changes. At that time, publications and regulations on this topic were published
in professional literature and Polish legislation. As a result of these actions, the requirements of appropriate
adjusting of the built environment in building code were introduced’. Whereas in Polish literature [Kurytowicz
1996] the concept of universal design were introduced.

Definition of architectural barriers

In some Polish-language sources® can be found many attempts to define the term ‘architectural barrier’, but
these definitions are often incoherent. Their thematic scope is partially the same, but they are not sufficient
in terms of a universal design. The utilize of this term is often limited to narrowing group of people with dis-
abilities only to wheelchair users. This concept is also often limited only to the concept of an obstacle, so that
some of the elements are excluded from the meaning of architectural barriers.

Broader view of the architectural barriers definition was proposed by A. Zajac [2012] for the purpose of the
project aiming at the creation of the Warszawska Mapa Barier®. Through its wide thematic scope it fits well into
the idea of universal design. According to him, it could be any object in a public space that causes mobility
problems or reduces access for any group of users (disabled, elderly, low and high persons, travelers, people
with wheelchairs, pregnant women, cyclists etc.). However, these objects may also be associated with building
objects, not only to public space.

Types of barriers and ways of removing them

In order to design a barrier-free space, it is important to recognize the features that could form barriers for
some people so that the alternative spatial solutions can be proposed. In case of transforming existing space to
make it accessible for people with disabilities, the ability to recognize barriers is also the key issue to be able to
remove them. Of course thinking inclusively about the whole range of impairments needs to be done. Barriers
existing in public space may be related to communication paths, overcoming height differences, entrances to
the buildings, equipment elements and the infrastructures associated to transport [Zajac et al. 2013]. After rec-
oghnition, using appropriate design guidelines prepared on the basis of anthropometric patterns there could be
designed a barrier-free space or transformed into accessible one by removing currently existing barriers. Below
was placed the list of typical barriers and guidelines for the proper design of individual places in public space.
Most commonly encountered barriers on the communication paths:

B bad technical condition,

B unhardened Surface,

B uneven or too slip surface,

B too narrow sidewalks,

B |ack of tactile paving for blind people.
Guidelines for removing these barriers:

B main pedestrian routes should be rectilinear and changes of its directions should be as close as it pos-

sible to the right angle;
B the longitudinal slope should not exceed 6% (to provide more comfort for people moving in wheelchair
even 5%), and cross slope maximum 2% [Kowlaski 2010];

1 Rozporzqdzenie Ministra Gospodarki Przestrzennej i Budownictwa z dnia 14 grudnia 1994 r. w sprawie warunkéw technicznych, jakim powinny
odpowiadac budynki i ich usytuowanie; currently these regulations are included in Rozporzqdzenie Ministra Infrastruktury z dnia 12 kwietnia
2002 r. w sprawie warunkéw technicznych, jakim powinny odpowiadac budynki i ich usytuowanie.

2 e.g. Encyklopedia PWN, Wikipedia, niepelnosprawni.pl, Encyklopedia WIEM - zapytaj.onet.pl, mapabarier.sisko.waw.pl
3 loosely translated as Warsaw Barrier Map
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the path width should be not less than 150 cm, (its allowing comfort manoeuvring of the wheelchair), it
can be reduced to 120 cm, if the length of this part does not exceed 20 m;

the width of main avenues with bigger traffic on both sides should be at least 200 cm to provide com-
fortable passing by [Kowalski 2011];

the surface must be flat and rough enough to eliminate the possibility of stumbling or slipping [Czarnecki
and Sieminski 2004];

additional elements on surfaces — tactile paving, that have a different factures depending on its func-
tions (attention, directional and warning) should be provided for the blind people in strategic places;
it is recommended to use durable materials to provide good technical condition.

Most commonly encountered barriers related to overcoming height differences:

lack of ramps or elevators at the stairs,

too steep wheelchair ramps,

unmarked lower and upper edges of stairs,

no handrail at the stairs,

construction of steps in areas with a slight difference in terrain,
bad technical condition.

Guidelines for removing these barriers:

instead of designing stairs, a long smooth slopes should be planned when is impossible, when it is not,
in addition to the stairs should be also included the ramps;

usable width of the wheelchair ramp must be at least of 120 cm;

if it is necessary to use longer ramps, they should be divided into shorter sections (single section can-
not exceed 9 m) utilizing landings, that cannot be shorter than 1.4 m, (in case of change direction, there
should be ensured movement area with minimum dimensions of 1.5x1.5 m);

at the end and the beginning of the ramp, it has to be placed flat manoeuvring area;

on both sides of the ramp should be designed a handrail at heights of 75 cm and 90 cm, parallel to the
surface [Budny 2009];

allowable slope of the ramp depends of the height differences and its location (outdoor or indoor);
single steps should be avoided;

in case of more than 10 steps in flight of stairs, there must be applied landings;

the most comfortable steps are between 12 to 15 cm high and depth about 35 cm;

there is no need to design railings, when the height difference is less than 0,5 m;

flight of stairs should be at least of 1,2 m, and the railings should be attached at of 90 cm, (pair of rail-
ings at 75 and 90 cm is not obligatory) [Kowlaski 2010].

the first and last step should be marked with a contrasting stripe;

it is recommended to design 0,5 m of tactile pavement (warning field) 0,6+0,8 m before and after flight
of stairs [Polski Zwigzek Niewidomych 2009].

Most commonly encountered barriers related to space equipment:

placement of elements within the sidewalks gauge,

insufficient maneuvering space nearby the devices or lack of that,
badly designed height of usable elements (too low or too high),
wrong placed or to weak lighting.

Guidelines for removing these barriers:

equipment should be grouped together and form rows, that are parallel to the main axis of the path
[NDA 2002];

designed elements should not reduce the usable width of the path;

information boards should be placed outside the paths and follow the rules of safe arrangement;
parking meters should be placed to available for people with disabilities and its nearest space should
be enough for manoeuvring;
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B functional parts of devices cannot be higher than arm of person in wheelchair can reach what is estimat-
ed as 130 cm maximally [Nowak and Budny 2008];

B important informations at the equipment in public space should be also written in braille language and
the space before it should be marked by tactile pavement (field of attention);

B fountains must be separated from the pedestrian parts with utilizing belt of greenery or through the
use of warning components.

Most commonly encountered barriers related to infrastructures associated to transport:
B narrow bus stops;

bus stops with unpaved platforms;

badly designed bus bays (access to the edge of the platform is impossible);

lack low curbs;

unspecified passage through the road;

no warning tactile fields at the pedestrian crossings;

pedestrian crossings without refuge islands on two-way multi-lane roads;

lack of parking places dedicated to the disabled.

Guidelines for removing these barriers:

B car parks should contain wider (3,6 m) parking places for disabled (their amount depends on the amount
of all places);

B curb higher than 2 cm, should contain ramp with a maximally 5% slope [Kowalski 2010];

B blind and visually impaired people needs tactile warning fields before pedestrian crossings in contrast-
ing colour and located along the street with at least 0,5 m width;

| traffic light should make audible signal and include buttons that activate green light located on height
from 0,9 to 1,1 m [Wysocki 2010];

B bus stop shed (with depth about 150-180 c¢m) should be distant from the warning tactile paving min.
80 cm to allow passage of wheelchair;

B tactile warning lane over the entire length of the platform should be 30 or 40 cm wide at a distance of
80 cm from the edge of the platform;

B it is recommended to raise the platform to a height of 20cm to make easier get in the bus for wheel-
chair users;

B the edge of the platform should be marked by contrast strip (yellow recommended) with a width of 7
or 10 cm on the entire platform length [Wysocki 2012];

The existence of barriers in public space also depends on the proper management of given space. Well planned
accessibility may be lost over time due to lack of maintenance of key components. Seasons can also have influ-
ence of the space accessibility. Bad weather conditions can contribute to creation of new barriers, especially in
the winter. To name a few, bad snow shoveling, snowdrifts and icy surfaces can be the big obstacles for disa-
bled. Description of problematic aspects of this phenomenon can also be found in the literature of the subject,
particularly in relation to wheelchair users [Joshi 2014, Ripat and Colatruglio 2006].

From one year to another in Poland is a noticeable increasing in awareness of sharing space with disabled
people. This has a direct impact on the reduction of barriers in public space. As a result, there are government
actions for people with disabilities. On the website of the Public Information Bulletin® can be found information
about the financing of actions to remove barriers from the funds of PFRON (State Fund for the Rehabilitation
of the Disabled). There is a list of works aimed at removing specific barriers that may be funded. There are
also described tips for submitting such projects and the forms uploaded together with instructions for their
completion. Furthermore there a some other initiatives such as the Warszawska Mapa Barier created by the
SISKOM Association (Association of the Integration of the Capital's Communication) or making accessibility
standards for individual cities.

4 http://www.bip.mopr.gda.pl/index.php?idg=1&id=174&x=25&y=2 (access: 8.11.2017)
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Conclusion

In order to free the space from barriers, everything should be reviewed — from the whole structure to the small-
est detail. Important thing is also seeking feedback from users and learning from mistakes, because the space
sometimes is only seemingly available, it can be adapted but in a bad way. Many disadvantages of planning
the accessibility in public spaces are the results of lack consistent requirements. From year to another it should
change as it is in some Polish cities. Unification of law will certainly help to obligate the design offices to plan
better accessibility in public procurements [Kowalski 2013]. The need for financial outlays to remove barriers
can slow down the improvement of public space but every investment can be spread over the time. A pro-
gressive modernization may compensate high disposable costs and as a result, public space would gradually
become more accessible [Rawski 2017].

Pl Loy  Lear Wiata - nspupulassinsn s

e sl M M et e bt W

yd Tkt Trbbewsi Ly dome sapdence wles

L T | P Winaors | bafsa ot
i ruaitéw

Dwes Brams skl - 3
et it rare 'wr-ml wrr Uity
Pravdemirici, bpdyen) wptiwic) morite

Uswerios go v latach BIEHER prost b
itk b § pominin ek
Liminigey bty Tamks Rrthrwckings, [t ks
[y e —
1 Kbt Prandimecis

Mrw"icﬂrrr-—-hmm-dm-r

Harimmutat) prowacy qrics Ramsessyh rochorms
chedy, piarmnin w Miriti + wyilimsw kasmaniy

e faareina).

N pacres puee bomas kil Togmmts My

by Knssiacies plscin perin Pca 1i-

kwegs st pecryik. nighet 2 stwamerslck

b Foe

[ELTEREE
BEREE

1. Lambawy d
oel, 1 353 51 M

wew ramekskralenki com pl

Py T

Frasbobomt Lanks 52 wrpanily rzpbence ragasy
Irdl’_-r-mlmibw'pmlwlllh Iyt

wul..-wan. IS ¢ bl sy ke
i il e oty T
.-J.hlup,;mp-li!hn:u‘i& ]
b vy e o pnpelit (L. Pickangs
Bk bt Wiy w 1130 ¢ Lt sl s
oy | cplcrws gl 1w 1P £ pllce L e

oy Sl e [C
L v o 1] A
Do sviniratin 1 . ok demniis, ale Symues,
Ty
kg, Poboge m-w |Mer Jann mnM
lparamenry Welti (dbrary Loy,

. Basivlegs, vy L. um Dy 5 3 vy
ey kmarrty,
lb-mqm-wymu o by s
Pod Blacky, miepiri

Frieacs mn k. ks i

o s plarry vk ot w P (144 1)
3 12 metrowes it sod o Eppomsec 11 Wary,
shandrany e sy, Wadpitrva M1 Ll woysa
¥ bw dhai by, @ g Jeraey bk
2 whlaivie pata. Pedndie kshmaey cousae sadubins
w B . syteami g projets H. Massosings. Porag
praviraal I g wiacmen, iyt o daray.

rmakane iragmesry (LU beke P 1
sk ey Lumda ki, o sy Ty WL

ouo‘:ru\.,r.i.

Pierwze bty st vwane wonieiona w A1 i

W cusiel wajnp o] il prva sk ssircomy.
0 918 1 el skademick, W kol s byl
o el drihibselc s

o, pod rkadan, i harokn
mt. Mati un.‘ (mpmansy vanzwii porsit,
Iiie)

wl Trabewikic Provdmivitie

Pt wrsisiony w WL rcrmiy i perey,
= b L Gedebikinge, v sbzmpch
7% clie ey dl ke
mn—mgq-l!wl e 1 ponaikee Fckrwicta
e et » ki 1960 ¢, iguireasi)
.ymg-&«mlmwvmna
Narvdowrm, eiparomanych prst £ Brimia

ﬁiﬁ

W it 2 pommiiem il barskewy briced ima-
P pei e w.w-m.. L™

Bl Eoabweskie frredmivicie 41758
e precpdent gl

In-nwwm

thik, Lsbormrkich, Rt W 11K 3 e
#ouy jrin whadar biinomy Lngregengs 1 ki
sz, e | et
Welchrsios vkl
W cxssie U wagep o] i poitad saacsony
P wojpe wrploale 1 Prarpdum Lady Madurie,
5 1994 1.l ot idridg e 12

Uk W -

hl bty 82 bemana It
.wlu}lﬂiwmmqr

R,
vy, Doz, B Thorvaen, whadcosay w HiZe.

Proed palacen k. ooty Pomiatvr

Wotr b Real Hards v

el Crakew Prredmiedens 41000
ol 01 550 108

www lemeridien- i col. com

odveany v lauch |199: 193, wgproj, W Marcomiegs,
o respaasegs woezan knskena. Mool jrut seavoy
sampey e g dekoracie wagtrz. Proes pren
o byt mnptbwteicy L, Paderpenkings, sakipons
# fruamsjyeps bufirws bemartjes, tsjet jrdem ¢
rabarde sty ot  Pobay

Syl 1 b, rassie | eyt Frowd wpy minchal
imabwd taW Dovask |y rapem shencasm ), dpweval
|- Gy s iy warawishe ). priy-
freimrgdned | Phusdi

IEEE

Pdashuskawy Kl 1 it 1126141 Kkmi s

Wypeuavni warirra pachod 1 INILI w
Loiaitl calalw caane B wopry frizswey, Wty koice.

Prond kacislas . wieyiek s posk Prymcaa By
e, eyt oo Wyitpkings, Shen A Rastia
sdabmigyw T e,

L7 1P
ot b |

al. Reatawsiie Proedmirizie 1
del. kawcelarin parafii: 023 558 88 20
www pwirayr waw gl

b proveyise iy

Kokl ooy w ik WPRINE g projese
| Bebotiegn. nazciomy podcn hrentasa Warsiaw-
hingy, odbodowsns w biach TH4-115] v parwonym
ek Barrkowym £ IVl winzrey Liady, mpropieres
i e proet || Fontanb, 1 boguses wppmsainis
axbomals 1y ®m, sbwerva eta s £ 1M ¢
|L‘xlnjtml iy,

Ly psszssengs churty
pnmpmm \ymbsiem s ekl il -
8 1 frotomie bl ligera Chrpama dlwigaiaceps
ey, i o s st i el [+ 24
o)

Wreayer: keicicls cugdsy 5 epaf B e
oo | Chigas w miaricadh, plie Todoma i swves,
a ponaky it | | Rrasaewshiege | 8. P, iy
i | Ui | gu. . S,
aake oty |

Hrakamebio Frevde,
200
v ripwie gl

Pulic il wels wislcel, webskrosse Ehfirrh
[ epm wihevine, po.
T Ty —rp——
prapeencins e gl 2 V0] o cbaenad ementy

iy it nin wpirah salinces
I IM"F"PMHNM!'H’-‘.J

[T N e —
- e

adn £ b

e o (B ppirebes we-

plashserribams | brbani

). b by ek 4 5t Mabachowndi,
i Sy e

Fig. 1. Fragment of the guide for disabled tourists, (source: Stoteczne Biuro Turystyki)
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As the result of removing barriers, especially in highly developed countries, people with disabilities are increas-
ingly able to moving around the public space. Among the representatives of this social group are also people
with greater than earlier financial capacity. It leads to opportunities to travel around the modern world. Even a
new strategies in tourism are developing. Nowadays, there are carried out attempts to put barrier-free tourism
for people with disabilities through selected areas in tourist regions which are suited to their mobility needs
[Wang 2011]. There are also created a guides for such places (Fig. 1.), for those who want to travel on their
own. This indicates that situation of people with disabilities is getting better. However, the integration process
cannot be considered as finished until it completely ceases to exist as a phenomenon of social exclusion. This
is a multidimensional process where spatial planning is only one of elements.

Note. The article was prepared in frames of the statutory work S/WBilS/2/2016 realized by KKBiA, WBIlS, PB
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Przestrzen publiczna bez barier architektonicznych,
jako przyjazna dostepna dla osob niepetnosprawnych

Streszczenie: Dostepna przestrzen publiczna z punktu widzenia oséb niepetnosprawnych to taka, w ktérej nie wystepuja
bariery uniemozliwiajgce im normalnego funkcjonowania w danym miejscu. W niniejszej pracy zebrano szereg wytycznych
projektowych potrzebnych do zaplanowania dostepnej przestrzeni oraz typowe dla przestrzeni publicznej bariery. Omodwio-
no takze typy barier architektonicznych oraz czynniki wptywajace na dostepnosc przestrzeni.

Stowa klucze: projektowanie uniwersalne, projektowanie dla niepetnosprawnych, dostepnos$¢, przestrzen publiczna, bariery
architektoniczne






