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Insightful Design of Tactile Pavings

for “Social Fabric” Preservation
Preservare il tessuto sociale attraverso
unattenta implementazione dei sistemi
informativi tattili

11 “tessuto sociale” che costituisce le nostre comunita é composto da persone che percepiscono
e vivono gli spazi urbani in modo differente. E quindi necessario progettare spazi che si
adattino alle abitudini e alle esigenze di tucti gli utenti; questo diventa particolarmente
importante per consentire la ﬂuibilird alle persone con disabilita. Ncgli ultimi ventanni
Sono state progettate ¢ applicate diverse soluzioni per consentire alle persone con disabilita
una fruizione autonoma della citta, ma molte sono postume e hanno modificato laspetto
dei luoghi creando nuove barriere architettoniche involontarie. Un esempio ¢ quello delle
pavimentazioni tattili che, progettate per aiutare i disabili visivi, possono modificare il modo
in cui altri utenti, come quelli con difficolta motorie, si muovono. Si apre quindi un dibattito
su come creare luoghi piﬁ inclusivi, capaci di adattarsi positivamente alle diverse esigenze.
Questo contributo vuole esaminare come gli spazi possano essere (ri)progcrmti attraverso
un uso piﬂt attento di questi ausili. In un primo momento, si analizzano le pavimentazioni
tattili per comprenderne le caratreristiche e lapplicazione. Successivamente, viene indagato il
rapporto di questi sistemi con contesto e diversi utenti, per capire come si modificano i luoghi
e quando si creano barriere architettoniche involontarie. Si studiano poi possibili soluzioni
per garantire linclusivita e coordinare la progettazione, analizzando possi bili buone pmtiche.

Chiara Scanagatta Universita luav di Venezia, Dipartimento di Culture del Progetto. PhD in Tecnologia dell'architettura
presso I'Universita luav di Venezia, dove lavora come assegnista. La sua ricerca si concentra sulla progettazione soste-
nibile, sistemi costruttivi innovativi e tecnologie digitali per la manutenzione degli edifici.
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Introduction

Urban spaces are defined both by the buildings that delineate the space and, mostly, by
the people who live in and use them; this idea is supported by both the concept of genius loci
and of “social fabric”.

The first concept was coined by Norberg-Schulz (1979) who studied how a building, or any
other dcsigned objcct, should always be connected to, c.g., the place where it is built, what
materials are available, what is the purpose; moreover, he stated that a placc is “a space with
a distinctive character [and is made of] a set of concrete things with their material substance,
form, texture and colour. All togcthcr, these things define an ‘environmental character’ that is
the essence of the place” (Norberg-Schulz, 1979, pp. 6, 8).

At the same time the “social fabric” concept was first coined by artist Tim Laurel, as he
suggcstcd that pcoplc’s bonds can contribute to the formation of a culturally rich and socially
cohesive community; thus, the “social fabric” consists ofpcoplc who perceive and experience
urban spaces diffcrcntly. Therefore, since placcs have distinctive characteristics and communi-
ties are made from a variety ofpcoplc, there is a need to dcsign urban spaces that kccp their
character and suics all different users” habits and needs; this becomes particularly important
to allow accessibility for people with disabilities.

However, it is no easy task to design spaces accessible for all since different impairments
have different needs; one cxatnplc is that of the sometimes-opposing needs Visually impaircd
pcoplc have comparccl to mobility impairccl. Hereafter, the focus of this contribution is to make
a review of how the unobservant use of aids as Tactile Pavings can changc spaces’ characteristics
and — unintcntionally - produce architectural barriers, while a more insightﬁil design could help
preserving the genius loci of a place without compromising the “social fabric”; in fact, the issue
with Tactile Pavings raises from their design which presents contrast tones — not coherent with
most spaces — and burnpy surfaces — which make movements more difficult for some users.

The first aids serving the Visually irnpaircd (i.e., blind and partially sightcd) were dcsigncd
and dcvclopcd in 1965 loy engineer Seiichi Miyal{c; these were studied to enable such users
to orient themselves independently in space. In the beginning he designed two elements, so
called “cactile bricks”, chat featured raised elements: dots and lines. The first one suggested
pedestrian to pay attention to possible obstacles or dangers. The second signalled the possibil-
ity to continuc moving in the direction suggcstcd by the orientation of the lines themselves.
The elements, with slight adjustmcnts, are intcrnationally in use since 1985 and are the basis
of Tactile Indicators and Pavings. Later, the ISO 23599:2012, entitled Assistive Productsfor Blind
and Vision-Impaired Persons - Tactile walking surface indicators (TWSI), was published as outcome
of the 2007 United Nations Convention on the Rights of Persons with Disabilities. Updated in 2019,
the standard establishes guidelincs on the use and installation of Tactile Indicators, and it
also defines the two functions performed by these systems: signal possible dangcrs and obsta-
cles (c.g., pcdcstrian crossing) and indicate routes to points of interest (c.g., post office, train
tracks). The same 1SO also refers to the need to apply certain differences in use at local level,
to consider cultural or other differences.

Despite its benefits and extensive norm, Tactile Pavings can, indirectly and unwictingly,
become architectural barriers for other users with mobility impairments, which affect a much
larger group of pcoplc including Cldcrly, or fully fic pcoplc whose movement is limited, c.g.,
pushing a pram, carrying hcavy luggagc (Gil—Mastalcrczyk et al., 2023); thus, it is important to
understand how to improve Tactile Indicators dcsign and their application.

In the next sections the relationship of these systems with the context and different users
will be investigated; possible solutions to guarantee an Inclusive Design are studied, and pro-
poscd good design practices are analysccl.
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Tactile Walking Surface Indicators review

Different researchers studied Tactile Pavings in relation to the surrounding context, their
installation, and the rclationship with users without visual impairments. Starting from the
relacionships of TWSI with the surrounding context, Lauria (2017) studied how it is possible
to work with different materials to preserve the environment’s appearance when it comes to
design accessibility in cultural heritnge. This is achievable by using a different type of Tactile
Paving, called Contrasting Walking Surface Materials (CWSM), which is based on the ap-
propriate combination of common paving materials; it is designcd after the Universal Design
principles, and its detcctability is possiblc through “scnsor_y contrast between adjacent walk-
ing surfaces implemented through common paving materials. [CWSM] :1spire to integrate into
the surrounding context without revealing their communicative purposes and the reference
user group” (Lauria, 2017, p. 6).

Another consideration is that, even if TWSI have some common features and need to com-
ply with international standards, thcy must be dcsigned in accordance with each national
users’ pcrceptual characteristic, to fit the “anthropomctric dimensions of the nation while
considering both genders” (Demirkan, 2013, p. 50).

Furthermore, if we consider how TWSI are used within urban contexts, Pinto et al. (2020)
research gives a deep zmnlysis on the importance of the correct installation of Tactile Indica-
tors, since the inaccurate implementntion can increase the risk of tripping not only ofelderly
or users with mobility impairments, but also for pcoplc with visual impairments who might
not notice unevenness in pavings. This maintenance issue can be traced back to the lack of
knowledge of dwellers who are not always aware of the correct meaning of Tactile Indicators
or the possible problems these may cause for other users which are exacerbated in the event
of, eg., surface disruption,

Moreover, studies on how others interact with Tactile Pavings showed that users with dif-
ferent needs have a set of diversified experiences and answer diffcrcntly to their implcmenta—
tion; while Tactile Pavings are of extreme importance to hclp visually impaircd in navigating
through open spaces with no or poor references, for other users they can become obstacles
to overcome. In fact, Luk and Siu (2023) analysed how TWSI are studied to support visually
impaired and, considering a rapidly ageing population and a growing number of wheelchair
users, how these can create potential sufety hazards when combined with low maintenance.

To better understand how users interact with Tactile Pavings, Bentzen et al. (zo20) did spe-
cific tests on the effects ofcrossing TWSI based on parameters as effort, stability, slipping and
trapping; their research showed how raised-bar Tactile Pavings with the bars aligned perpen-
dicular to the direction of the crosswalk — which implies that cthese are parallel to the direction
of travel on the sidewalk — help pedestrinns who are Visually impaired in locating crosswalks
and align to cross, but the crossing surface has some adverse effect on people with mobility
impairments. Ormerod et al. (2015), on the other hand, Cxtcnsivcly studied the effects of the
presence of Tactile Pavings on wheelchair users, and they also differentiated the perception of
self-propelled wheelchair users and that of users being pushed by another person.

Considering elderly users, Pires Rosa et al. (2021) analysed how their needs are divergent
from the ones with visual disabilities, since older people in the outdoor environment have
a fear of falling or feeling unstable on tactile surfaces, especinlly on kerbs, and are therefore
against the presence of tactile aids.

Analysed research showed how the improper installation of Tactile Pavings leads to poor
preservation of the surroundings and has also shown evidence of possible adverse effects chat pe-
destrians and people with impairment face, even when no maintenance issues are detected (Fig.
o1 and Fig. 02). Nevertheless, some possible solutions can be implemented to improve TWSI.
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Fig.01 No references when Tactile Pavings end.
Fig.02 Poor references when Tactile Pavings end.

Resules

As abovementioned, Lauria (2017) stated that to have more accessible spaces there is the need of
haVing placcs Capablc of “narrating” their qualities to help users in a signiﬁcant way, and this is true
for visually impaired and other users as well. In fact, throughout the different elements comprising
collective spaces, pavements play an important role since, e.g., by using visual contrast it is possible
to help visually impaired users while both integrating such aids in heritage contexts and avoiding
some of the possible architectural barriers. Therefore, Lauria (2017) suggests that CWSM could find
their application in dcsign strategics aimed at increasing the spatial orientation and mobility of
blind pcoplc in placcs of cultural heritagc. Besides, for Lauria (2017, p- 27) “the field of application
of TWSI should be limited to warning of danger in those environmental situations that are easier
to standardize [...] with the aim of minimizing the used amount of TWSI surface in order to com-
pensate for the discomforts they cause to the elderly and to people with walking difficulties.” The
same suggestion comes from Bentzen et al. (2020) who state that Tactile Pavings should be used in
locations where crossing takes placc and indicators cannot be avoided but should be minimized in
other areas due to the potcntial impact on pcoplc with mobility impairments.

Thence, while Visually irnpaired would like to use Tactile Indicators to freely move and
would be open to use alternative solutions to reduce the impact of such indicators in the ur-
ban context, other users — with or without mobility impairments — have remarks on TWSI;
these are mostly due to their incorrect placement (Fig. 03), and to some of their features which
can create difficulties while moving, This becomes more evident when designers use, for bet-
ter architectural context integration, “lcading clements dcsigncd as wide metal paths with a
groove in the middle along the tactile paving, which seriously affected adhesion to the surface
and proper manocuvring by people on wheelchairs.” (Mikucka et al., 2021). Furthermore, con-
sidering how Tactile Pavings are installed and che different needs that mobility and visually
impaired users have, other issues raise.

57



SPECIE DI SPAZI - SMALL

L:@\ i & ik N 1 :

Fig.03 Incorrect placement of Tactile Indicators due the proximity to an obstacle.

Demirkan (2013) studied how pedestrians tend to keep a certain distance from the car-
riageway, or obstacles, thus pedestrian areas should include a “buffer zone” which represents a
safety space — an extension of the pavement; these should have a different material texture and
colour — as suggested also from Lauria (2017) — to inform users that they are moving outside
the pavement, and to “guide” the ones with perception disorders. The more challenging aspect
is the definicion of the width of such zone since it should ensure the right distance from ob-
stacles while allowing visually impaired to reach with the white cane orientation clements as
building walls. The same research showed how the elements chosen for pedestrian areas should
guarantee a hard and even surface, durable on a long operating period, to secure proper mobil-
ity not only for wheelchair users, but also for, ¢.g., prams or women in heels (Demirkan, 2013).

Luk and Siu (2023) also suggest using a combination of different macerials for pavings, since
by using rough textured surfaces to better indicate paths and boundaries, visually impaired
would still be able to autonomously move and mobility impaired would not encounter problems
in their movements. Another possible solution rcgards the hcight of tactile indicators; Luk and
Siu (2023) indeed suggest rcducing the hcight of tactile indicators blisters to, e.g., 2.5 mm.

Same advise comes from Pinto et al. (2020) as they state that a better use of colour contrasts
could help both partially sighted and older people to casily detect possible obstacles and dan-
gers; furthermore, to them as well, the use of smaller blisters in Tactile Indicators would allow
to reduce fall hazards by minimizing changes in levels.

Pires Rosa et al. (2021) on the other hand, while supporting the opportunity or rcducing
TWSI's hcight, affirm that the least acccptablc hcight detectable by someone feet is of 4 mm,
and lower heights would not be sufficient; moreover, in their opinion such height would not
cause discomforts to wheelchair users and elderly pedestrians. Ocher solutions proposed by
Pires Rosa et al. (2021) are aimed at resolving kerbs’ issues, since they function as guide for visu-
aily impaired, but results in an architectural barrier for mobility impaircd.
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Fig.04 Extra security aid due to Tactile Indicators with no tonal contrast with the surrounding paving.

Ormerod et al. (2015) suggested that to allow access for wheelchair users, while providing a
guidc and warning for Visually impaircd, creating a lower hcight kerb with a small upstand could
be a viable solution, but no optimum upsmnd hcight could be identified since the needs of the
two users’ groups are so different. Ormerod et al. (2015) study also showed how level access is
essential for the majority of wheelchair users in order to cross the carriageway, and it is reached
by either lowering kerbs to carriageway level or raising the entire road crossing point; both
solutions can create difficulties for visually impaired people who are no longer able to navigate
C{‘fcctively along the footway because their navigation aid — namcly the kerb — has been removed
where thcy need it the most to safcly move along a path. This led to their suggestion of recon-
sidering wheelchairs’ design — since many have not been designed to move on uneven surfaces as
they do not have shock absorbers — to reach a more inclusive use of public spaces, but this would
put all the efforc on a certain category of users racher than improving the spaces for everyone.
Ormerod et al. (2015) research also showed that some Tactile Pavings present the wrong colour
since sometimes it has little or no tonal contrast with the surrounding paving (Fig. 04), Crcating
orientation issues for pcdcstrian with reduced vision; furthermore, the Visually impaircd peoplc
they interviewed stated that safer pavements in the context of preventing falls on pavements
should be a higher priority than the installation of TWSI themselves (Ormerod et al., 2015).

Morcover, there is a need to bear in mind what a growingly older population perceive as
fall risk — c.g., grates and uneven sidewalks, streets with cobble stones, large puddles, multiple
sources of traffic — as thcy arc an increasing percentage of communities. This is highlightcd
also in Mizuno and Tokuda (2023) research, who studied possiblc hazardous areas when TWSI
arc installed. Their study showed that space between the Tactile Paving and the hazardous
area, ¢.g., gaps between platforms and trains (Fig. 05), can result in trapping for mobility im-
paired and falls for elders and visually impaired, thus the implementation of Tactile Indicators
along the boundary should be redesigned to avoid architectural barriers and tripping risks.
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Fig.05 Wide gap between platforms and trains.
Fig.06 Colour contrast and integration of Tactile Pavings.

However, Thies et al. (2011) showed how most of the studies on TWSI, their application in
cities, and the users’ experience, were theoretical or conducted in controlled environments,
with pavings in perfcct conditions and TWSI laid according to national guidclincs. But when
we consider that the conditions of real environments are not ideal ones, since pavings are
mostly uneven and part of the population has some sort of — at least — balance impairments,
further analysis on the results of theoretical studies is needed.

Conclusions

In conclusion, it is possiblc to say that dc:signing inclusive urban spaces — which Cmbody
the ‘genius loci” idea of having a distinctive character that is the essence of the place while
preserving the “social fabric” which is defined by a variety of people with different needs — is
no easy task for designers; but, despite the difficulties, it is still possible to integrate differ-
ent aids to help people to freely move around without completely changing architectural and
semantic characteristics.

One preferablc option would be of using combinations of different materials with different
textures and contrasting colours (Lauria, 2017; Mikucka et al., 2021; Ormerod et al., 2015) to allow
partially sighted to freely move while reducing possible obstacles for other users (Fig. 06), and
to alert visually impaired of; e.g., the end of the boundary between kerbs and carriageways. An-
other possible implementation would be of using tactile indicators with a reduced blisters height
(Demirkan, 2013; Luk and Siu, 2023; Mizuno and Tokuda, 2023; Ormerod et al., 2015; Pinto et al.,
2020; Pires Rosa et al., 2020) to avoid trapping issues for wheelchair users or fall risks for Cldcrly,
but only where mostly needed since it can be less detectable for visually impaired, and use ramps
instead of single step solutions to overcome small height differences, since different users find ic
difficult to detect them (Demirkan, 2013). Furthermore, as Deichmann (2016) explains, it is pos-
sible to create accessible urban spaces without an extensive use of artificial pavings if traditional
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architectural elements are consciously used, meaning that it is possiblc to, at least, implemcnt
Tactile Pavings solutions able to preserve the ‘genius loci’ of a space.

The real opportunity then arises from the implcmcntation of more thoughtful dcsigns,
which avoids to simply follow the minimum indications given on how to position TWSI in
public spaces as Demirkan (2013), Lauria (2017), Mizuno and Tokuda, (2023), and Ormerod et
al., (2015) suggested; thus, such more attentive process would allow to create better spaces to
preserve both the character of each space and the “social fabric” which is created in it.
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