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Abstract: Much attention is paid to adapting public buildings or transport for the disabled. Not much, however, to spaces
where the journey to a given destination begins. The path that has to be walked from the apartment until reaching public
transport can significantly hinder the lives of people with reduced mobility. A housing estate is also a place where people
spend a large part of their free time. Therefore, in order not to exclude disabled people from social life, designing such plac-
es in an accessible way is extremely important. And exactly this issue was raised in this article.
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Introduction

Mutual contacts of people are shaping the community, so the accessibility of place of residence is an important
factor of social integration. The lack of proper adaptation of a commonplace of residence can exclude many
people from social life [Pawtowska 2001]. It is estimated that in Poland alone, about 12.2% of the population
is struggling with various dysfunctions [Adach-Stankiewicz et al. 2012],which means that the issue of adapt-
ing the environment for such people should not be ignored. An additional problem turns out to be the global
growth trend of people with disabilities [Ztowodzki 2008].

Designing a space accessible to disabled people, apart from being guided by the law, requires knowledge
of ergonomics related to the physical properties of disabled people [Jasiak and Swereda 2009]. Thanks to this,
it is possible to adjust the elements of a given area so that they are most adapted to the needs of such people.
They are related to, among others with effortless movement and overcoming both technical and architectural
barriers [eBIFRON 2012]. The main matter should be the needs of people in wheelchairs and people with visual
impairments (including the blind) because they have the greatest difficulties with effortless movement in a
given space. The elderly are another group with reduced physically agility that cannot be ignored. Given the
aging tendency of society as a result of the demographic decline and the high rate of emigration, many peo-
ple may be left unsupervised in the future. In the case of poor accessibility of space, this will mean significant
difficulties for them in moving or even limiting their living space to the limits of the apartment.

Therefore, regardless of the initial concept, the project should include the need to comply with regulations
and standards as well as matters related to ergonomics or OSH. Among the basic provisions that set out the
minimum requirements are:

B Act - Building Law of 7 July 1994 (OJ 1994 No. 89 item 414 with later amendments),

B Regulation of the Minister of Infrastructure of 12 April 2002 on the technical conditions that should be

met by buildings and their location (OJ 2002 No. 75 item 690, with later amendments),

B Standards related to specific solutions depending on the function [Ujma-Wasowicz 2005].

It should be emphasized, however, that ergonomic issues are not always included there. By examining the in-
terrelationships between a man and his environment, it is possible to determine more accurately his mobility
space, and as a consequence also the needs and functional capabilities of a disabled person [Btagdek 2003].
Therefore, the above issues should be supplemented with other specialist literature, such as the Neufert
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architectural design manual [Neufert 2011] or various publications related to universal design. It can be found
there many dimensions obtained based on anthropometric data.

The accessibility of the multi-family residential buildings, as J. Pallado [2007] rightly points out in his book,
is also largely associated with their location, and hence, the topography of the place, green areas and build-
ings existing there, ways of arrival, conservation and environmental conditions, as well as urban guidelines or
spatial context.

Material and methods

The text concern the issue of housing estate design in an accessible way to people with special needs, such
as people with disabilities and the elderly. Based on the literature on the subject, legal acts and accessibility
standards, parameters that should be considered when designing such spaces have been characterized. A set
of guidelines was also developed to help designers plan the availability of housing estates. In the studies, such
spaces had been treated as attending the communication functions with the rest of the city and as a space
with recreational and social function.

Results and discussion
Neighborhood space

When moving on the housing estate, the situation when it is necessary to overcome height differences is al-
most unavoidable. The consequence of this state of affairs is the need to use stairs. This is the reason for limit-
ing access to many places. Studies show that this is a barrier for nearly 30% of the population [Ujma-Wasowicz
2005], so not just for people classified as disabled.

However, before the detailed parameters related to the design of stairs and ramps will be quoted, it is worth
to be familiar with the general principles of conduct when planning availability in a given area. Wherever pos-
sible, the design of stairs (in particular, single steps) and ramps should be avoided in favor of gentler slopes
over longer sections. To allow disabled people to move effortless, the value of such longitudinal drops should
be limited to a maximum of 5%, because larger inclines significantly impede wheelchair travel. However, it
is recommended that the transverse fall never exceeds 2%. To ensure safety, the surface should be even and
rough enough to exclude the possibility of tripping or slipping. Besides, when designing surfaces there should
be taken into account such features as hardness, absorbability, and elasticity [Czarnecki and Sieminski 2004].

The main pedestrian routes should be wide enough to allow free movement of people moving in both
directions. The determinant, in this case, is once again the size of the wheelchair. It is assumed that the width
of 180 cm is sufficient to enable two trolleys to run side by side. However, this number should be taken as the
minimum value. A width of 200 cm or more are also used [Wysocki 2012], to provide greater comfort for pave-
ments where there is increased pedestrian traffic. The optimal value of other pedestrian routes is 150 cm, which
means that people in wheelchairs can easily maneuver. However, narrower walkways (like 120 cm wide) are
also allowed — if we provide there maneuvering spaces of 150x150 cm, at least every 20 m (Fig. 1); and 90 cm
— if the length of such narrowing does not exceed 150 cm [Kowalski 2010]. The last case usually occurs when
there are any items of equipment on the path. It is also worth noting that the aforementioned numbers refer
to the usable width, which means the space after deducting such elements and the legroom of potential users
of benches. However, the roads leading to the entrances of buildings should be at least 150 cm wide [Kowal-
ski 2010]. The good practice is to mark the edge of the road so that it contrasts with the adjacent ground. It
should be also taken into consideration the height of communication routes, which should be at least 220 cm.
However, if for some reason some items of equipment are below this value, they should be marked by a con-
trasting warning threshold [Kowlaski 2011].
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Fig. 1. Dimensions of communication paths (source: Kowalski 2010)

Properly designed stairs significantly improve the safety and comfort of use, especially for people with lim-
ited mobility. The average length of a human step is, in this case, a value that should be guided in the design.
Thanks to this knowledge it is possible to apply a given formula:

2h + s =60-65cm [RMI §68 ust. 4]

This means that the double-height of the single-step added to its width should be as much as the mentioned
average step length. The number of steps in the run should be a maximum of 10, but if the difference in levels
requires more, a proper landing should be used [RMI §68 paragraph 1]. Its length in the case of multi-family
residential buildings should be at least 150 cm, while this size in the case of terrain stairs is not specified in
the regulations. However, if it is possible, due to the improvement of the comfort of use, their minimum val-
ues should be assumed analogous to multi-family residential buildings. It is recommended that the number
of steps will have been odd (and not less than 3). The width of the steps of the terrain stairs and at the main
entrances to buildings should be min. 35 cm. Step height considered comfortable to use is about 15-17 cm,
while a lower value is considered more convenient. M. Wysocki in Accessibility standards for the city of Gdy-
nia recommends their height even at 12 cm for added comfort. The surface of the steps should be protected
against slipping, especially their edges. Stairs at the entrances to the buildings should be designed so that
their (usable) width is at least 120 cm. If possible, they should be protected from the effects of weather con-
ditions. It should also be ensured that the steps have a suitable profile without undercuts or notches and that
balustrades and handrails have a comfortable grip [Nowak 2008]. They should be used on both sides when the
height of the stairs exceeds 50 cm and it is necessary to use intermediate handrails if the width of the flight
of stairs exceeds 4 m, every 4 m maximum [RMI §296 paragraph 3]. Due to visually impaired people, impor-
tant elements of the stairs are changes in the texture and color of the pavement in the 60 cm strip before and
after the stairs. Thanks to this it is known where the change in height level begins. It is also practiced that all
the edges of the steps are marked in a contrasting way. However, it is more important to mark the first and
last step of the stairs. An additional auxiliary element is the contrasting color of the handrail, that should run
along the entire stairs [Kowalski 2008]. In addition, it should protrude by 30 cm in the section before and after
the stairs. The handrails should be finished in a way ensuring safe use [Nowak 2003]. Their thickness should
be 3-5 cm and height 90 cm [Meyer-Bohe 1998] (better if it would be double on heights at 75cm and 90 cm).

Ramps are elements that greatly facilitate, and sometimes even allow at all, to overcome height differences,
especially for people with mobility dysfunctions. However, in this case, the design guidelines should be fol-
lowed. The basic feature of ramps is their slope, and its values are precisely specified in Polish legal acts. The
smaller it is, the more convenient it will be to use, but at the same time, a greater distance will have to be trav-
eled by a person moving e.g. in a wheelchair. Similar to stairs, landings should also be used in this case, and
the maximum permitted length of the run without using it is 9 m. Dimensions should be taken depending on
the location. Landings in front of the door should have a minimum length of 150 cm, and if the location and
size of the door require additional maneuvering space, appropriately more. Whereas, landings between ramps
should have a minimum size of 150x150 cm [RMI §71 ust. 3].

The ramp must not be narrower than 120 cm and it should be ensured that its edge is limited by the mini-
mum 7 cm high threshold to exclude the possibility of wheel slip. It is also necessary to design handrails parallel
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to the ground at heights of 75 cm and 90 cm on both sides. If any of them are near the wall, a distance of at
least 5 cm should be kept. It is also recommended to roof the ramps and the use of top lighting falling on
the running surface with an intensity of at least 100 lux [Budny 2009]. Similarly to stairs, contrasting markings
should be introduced at the top and bottom of the driveway, and the beginning and end of the level change
should be marked through a different surface texture [Wysocki 2010]. The space for maneuvering (150x 150 cm)
before and after the ramp is often forgotten, but it should be designed there [Kowalski 2013].

Attention should also be paid to the mobility difficulties related to crossing high curbs. To overcome such
barriers, there are designing curb ramps. The law regulates its maximum slope at 15%. However, guided by
the needs of people in wheelchairs, the maximum value should be 5% and the width minimum of 90 cm. Only
height differences that not exceed 2 cm are allowed [Kowalski 2010]. Car parks are an important element of
any housing estate. There should be also designed parking spaces intended for the disabled. They should be
located as close as possible to a suitably adapted entrance to the building or when there is no such nearby —
as close as possible to free exit from the parking lot. The number of spaces reserved for disabled people de-
pends on the size of the car park. Different variants of such parking spaces are provided (Fig. 2). First of all, they
should have larger than standard dimensions. Disabled person should be able to leave the vehicle effortless,
so a width of 3.6 m is required [Neufert 2011]. In addition, entering the sidewalk from such a place should take
place with avoidance of the road traffic lane [Kowalski 2010].
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Space equipment

According to Regulation of the Minister of Infrastructure of 12 April 2002 on the technical conditions that
should be met by buildings and their location §40 ust. 1:

In a complex of multi-family buildings covered by one building permit, depending
on the utility needs, provide playgrounds for the youngest children and recreational
places available for the elderly and disabled, with at least 30% of this area in bio-
logically active area, if not it is determined differently in the decision on building
conditions and land development.

From the perspective of planning accessibility, it looks like that when designing such areas, additional space of
at least 90x120 cm should be considered, preferably near the benches. As a result, people in wheelchairs have
a place to stay without being isolated from other people using the seating. It should also be ensured that the
paths leading from residential buildings to these places are free of curbs and stairs (when possible) [Kowalski
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2011]. When designing pedestrian routes, the principles of accessibility planning described earlier should be
also taken into account.

Besides, in spaces that require overcome longer distances seating spaces should be provided at a maximum
distance of 30 m. They should be located near the sidewalks, but not directly on them. These places should
be planned in such a way that the legs of people using, for example, benches, do not disturb people moving
on designated paths [Kowalski 2010]. Park benches should also have appropriate dimensions strictly resulting
from ergonomics, which directly reflects into comfort of use. In chapter 9. ADA Standards for Accessible De-
sign from 2010 can be found the recommended bench dimensions. Their length should be at least 1065 mm.
The seat should be designed at a height of 430 to 485 mm, while its width (depth) can vary in the range of
510-610 mm. Recommend version is the bench with backrest, which can be shifted back in relative to the end
of the seat by a maximum of 64 mm and start at most 51 mm above its plane, and end at least 455 mm, which
translates into its minimum height — 404 mm. Armrests are not required, but if they do appear, they should
be about 205 mm above the seat, and their width is recommended in the range of 100-130 mm’. In practice,
it looks like the benches are usually about 150-180 cm long and about 90 cm high. An additional advantage
is the appropriate backrest profile and the angle it creates with the seat (it is recommended within 96°-98°)°.

In a given place there may be some elements of small architecture, such as lighting poles, litter bins, picnic
tables, information boards, road signs, bollards, etc. The arrangement of these elements can be problematic,
especially for people with sight impairments. Therefore, it is necessary to use the so-called rule of one line.
Placing such elements in a straight line parallel to the pavement axis will result in ordering and strengthening
its outline. Elements attached to the columns should be directed along the axis of the path so that they do
not interfere with the space designated for movement [Centre for Excellence... 2012]. It is recommended that
the distance between individual free-standing objects should be at least 120 cm, preferably 150 cm. Moreo-
ver, they should contrast with the background [Czarnecki and Sieminski 2004]. Information boards and display
cases should be located outside the usable area of the pavement. If any of the elements protrude beyond
the facade of building for a minimum of 10 cm and is placed at a height of between 30-220 cm, a warning
element that can be felt with a white cane should be used, along its entire contour [Kowalski 2011] (Fig. 3). If,
however, there are drain grates in pedestrian routes, they should be located perpendicular to the direction
of moving to prevent stuck of wheelchair wheel. Besides, the maximum opening width can be a maximum of
2 cm [Czarnecki and Sieminski 2004].
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Fig. 3. Rules of safe arrangement of infor-
mation signs (source: Kowalski 2011)
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1 http://www.ehow.com/info_8707000_dimensions-outdoor-benches.html (dostep: 05.02.2017)
2 http://ladnydom.pl/Ogrody/1,113380,16780740,Lawka_w_ogrodzie.html (dostep: 05.02.2017)
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In most cases, disability does not disqualify people from being physically active. Of course, this is a kind of
obstacle and causes some restrictions, but properly adapted space and devices give them a chance to be active.
The most important rule is to follow the same guidelines as for other elements of space. Therefore, appropriate
surface should be taken into consideration (sandy surfaces should definitely be avoided), the width of the ac-
cess to devices, maneuvering spaces in front of them and their dimensions (Fig. 4). It is best if the instructions
for using the machine are also written in Braille language. Surfaces on playgrounds should additionally meet
the fall prevention standards. It can be e.g. plastic material meeting the HIC criterion (head injury criterion)
specified in the PN-EN 1177 standard.

Designing at least some devices suitable for use by people with disabilities in places intended for sports
and recreation will have a positive impact on their integration with other residents. The more, some of those
devices can also be used by non-disabled people. This is especially important for children who would like to
play with their peers.

S

Fig. 4. Examples of devices that can be used by people in wheelchairs (sources: inter-fun.ploferta_szczegoly.html,22,3829
and trainer.net.pl/pl/niepelnosprawni/257-ed-01-a-wyciag-pylon.html)

Conclusion

In light of the rapidly passing human life, it is easy to attribute architecture to longevity that does not require
change. However, it should be remembered that it should be mainly useful for people, especially in the case
of housing estates. This translates directly into maintaining appropriate standards that change with social
evolution. Therefore, living spaces should be constantly modernized to keep up with development or go even
ahead of it to some extent. However, this requires appropriate financial outlays, which may prove to be a bar-
rier that cannot be overcome [Wyzkowski et al. 2004]. By increasing the accessibility of housing estate, it can
significantly contribute to reducing the fear of disabled people about social exclusion and improving their
quality of life [Borowiecki 2016]. The cooperation of aspects such as interpersonal integration, properly shaped
surroundings and elements supporting the movement, reflect directly into the improvement of their quality
of life on many levels. Thanks to this, they have a better chance to shape their lives freely and independently
[Kuldshun and Rossmann 1980].

Note. The article was prepared in frames of the statutory work S/WBIilS/2/2016 realized by WA, PB
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Ludzie niepetnosprawni w przestrzeniach osiedlowych

Streszczenie: Wiele uwagi poswieca sie przystopowaniu budynkéw uzytecznosci publicznej, czy tez transportu dla oséb
niepetnosprawnych. Niewiele natomiast przestrzeniom, od ktérych podréz w dane miejsce docelowe sie rozpoczyna. Dro-
ga, jaka nalezy pokonaé momentu opuszczenia wiasnego mieszkania, az do dojscia do komunikacji miejskiej moze znacza-
co utrudni¢ zycie osobom o ograniczonej mobilnosci. Osiedle mieszkaniowe jest réwniez miejscem, gdzie ludzie spedzaja
duza czes$¢ swojego czas wolnego. Dlatego, aby nie wykluczac z zycia spotecznego osdb niepetnosprawnych, projektowanie
takich miejsc w sposdb dostepny jest niezmierne istotne. Wtasnie to zagadnienie zostato poruszone w niniejszym artykule.

Stowa klucze: dostepnos¢, projektowanie uniwersalne, ludzie niepetnosprawni, osiedla mieszkaniowe
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