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Abstract: Even today, in the 21st century, 
people with motor disabilities still face 
various obstacles, of different natures, that 
limit their integration. To achieve equity, it 
is necessary to think about strategies ranging 
from physical and architectural barriers in 
pedestrian spaces, to cultural barriers, in 
order to facilitate universal access. By talking 
and listening to people with disabilities, it 
is possible to understand their difficulties 
and how accessibility is still an obstacle to 
ensuring inclusion, highlighting the lack of 
investment in sidewalk covering materials, 
repairs of structural defects that generate 
common obstacles, in addition to absence 
of access ramps in urban pedestrian spaces. 
Therefore, the objective of this study was to 
diagnose accessibility conditions for people 
with disabilities in the commercial center of 
the city of Taquaritinga-SP. The methodology 
used was the mapping of pedestrian spaces 
regarding the types of coverings and common 
defects in sidewalks and the presence or 
absence of access ramps for people with 
physical disabilities or reduced mobility, 
using satellite images. The results showed 
that the majority of intersections do not have 
access ramps for people who use wheelchairs 
or other auxiliary equipment, to fully move 
around pedestrian spaces in the region under 
study. The quality of the sidewalk covering 
materials was considered “good”, with the 
predominance of the “Portuguese mosaic” 
material.
Keywords: Pedestrian accessibility. Physical 
disability. Street furniture.

INTRODUCTION
For the full development of a location, 

considering the principle of “smart cities” 
– committed to urban development from a 
sustainable and inclusive perspective, factors 
such as accessibility must be put on the agenda. 
Urban growth and mobility are intrinsically 
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related, considering that improving traffic and 
taking care of the spatial configuration of cities 
are factors that contribute to the equity of a 
population (GODOY et al. 2023). Therefore, 
accessibility must be thought of broadly so 
that it truly contributes to the population’s 
quality of life and, in addition, is in line with 
human rights (RIBEIRO et al., 2020).

According to Sassaki (2003), for accessibility 
to be fully met, it is necessary to consider 
physical and architectural, communicational, 
methodological, instrumental, programmatic 
and attitudinal accessibility. Therefore, when 
considering equity between people with and 
without disabilities, it is necessary to start 
from the assumption that accessibility must 
be thought of as a benefit that reaches a wide 
range of the population, and when carried out 
from the beginning of a project it costs less 
than the adaptations made later (RIBEIRO et 
al., 2020).

Law 12,587/12, which deals with Urban 
Mobility and aims to serve and integrate the 
city’s diverse users, with their singularities, 
capabilities and limitations, sets out the 
following principles that underpin the 
National Urban Mobility Policy (PNMU):

I — Universal accessibility; II-Sustainable 
development of cities, in the socioeconomic 
and environmental dimensions; III-Equity in 
citizens’ access to collective public transport; 
IV-Efficiency, efficacy and effectiveness in 
the provision of urban transport services; 
V-Democratic management and social 
control of planning and evaluation of the 
National Urban Mobility Policy; VI-Safety 
in people’s movements; VII-Fair distribution 
of benefits and burdens arising from the 
use of different modes and services; VIII-
Equity in the use of public circulation space, 
roads and public spaces; and IX-Efficiency, 
effectiveness and effectiveness in urban 
circulation. (BRAZIL, 2012).

At the beginning of the 21st century, 
Sánchez & Justicia (2005) reported that people 
with motor disabilities continue to struggle 

against different obstacles that impede their 
integral social development. To achieve 
equity, people with physical disabilities have 
to overcome enormous difficulties, ranging 
from facing physical and architectural barriers 
to cultural barriers. These authors mention 
that the best way to verify and demonstrate 
the mobility and accessibility difficulties of 
these people is to observe the surroundings of 
the access roads, especially next to a person 
with a physical disability, in order to highlight 
and note each of the obstacles encountered. In 
this sense, the analysis of the different types of 
architectural barriers allows us to distinguish 
between:

- Urban architectural barriers: these are 
those found on roads and public spaces, 
sidewalks, steps at different levels, obstacles 
on public roads, parks and inaccessible 
gardens:

- Architectural barriers in buildings: these 
are those found inside buildings, stairs, 
steps, corridors, reduced elevators, etc.

- Transport barriers: those found in different 
means of transport, inaccessibility to public 
transport, difficulties in parking private 
transport (SÁNCHEZ & JUSTICIA, 2005).

The urban planning of Brazilian cities 
was strongly influenced by the model 
and philosophy of European urbanism 
and economic segregation. Sánchez & 
Justicia (2005) evaluated the answers to a 
questionnaire from 23 students enrolled in 
the year 2003/04 at the ``Universidad de 
Granada``, Spain, addressing the topic of 
accessibility and social inclusion. The results 
showed that regarding barriers to accessing 
the library, 47.8% completely agree and 17.4% 
agree that access to the library is appropriate 
for their disability, while 26.1% disagree. In the 
item access to the party room, as with the item 
referring to access to the library, the majority 
of interviewees (47.8% and 34.8%) consider 
the item to be very appropriate. Regarding 
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access to the cafeteria, the entrance is another 
aspect with which university students with 
disabilities express their agreement (60.9% 
strongly agree / 17.4% agree). The authors 
further report that:

- Regarding the adequacy of the classrooms: 
26.1% expressed that the layout of the 
classrooms does not allow them to follow 
classes comfortably; 30.4% (totally agree) 
and 34.8% (agree), on the other hand, state 
that the classrooms are adequate to monitor 
the development of classes.

- Regarding the adequacy of public transport: 
26.1% (totally agree) and 26.1% (agree) of 
students expressed that public transport 
adapts to their needs, 30.4% demand an 
improvement in this type of transport 
(SÁNCHEZ & JUSTICE, 2005).

To facilitate the movement of people 
with physical disabilities, one option is to 
give priority to pedestrians and encourage 
pedestrian circulation in urban centers. 
Therefore, it is essential to design cities in 
which walking is feasible for the majority of 
necessary urban journeys, that is, where short 
distances predominate, as is the case in cities 
such as Venice or Copenhagen (VALENTE, 
2009). This author also reports that it is true 
that each environment has specific points that 
require studies to find the most appropriate 
solutions. It is essential to establish a 
“pedestrian city”, especially in developing 
areas, where the issue of walking distance or 
the layout of suitable pedestrian routes can 
be streamlined. In historic cities, it is more 
difficult to guide pedestrians in consolidated 
areas. To this end, it is necessary to promote 
special intervention programs that encourage 
walking and that can encompass different 
types of actions, from improving pedestrian 
path networks in relation to road networks, to 
the occasional use of mechanical pedestrian 
support systems. About these cases:

The historic centers of several European cities 

face serious problems that threaten their 
survival. These regions, the result of ancient 
urbanization, where the urban infrastructure 
was designed around pedestrian travel, are 
characterized by their fragility in terms 
of the road network, accentuated by the 
intense and exacerbated use of vehicles. 
The problem is common in many European 
cities and the solution basically consists of 
finding the appropriate balance between the 
preservation of the historic center and the 
necessary urban development in the city, as 
well as reconciling the needs of automobile 
and pedestrian traffic (VALENTE, 2009).

The demands of a contemporary society 
include themes focused on the so-called 
“social minorities”, a nomenclature that is not 
directly related to quantity, but in terms of 
vulnerability, that is, people who do not fit into 
an imposed standard, such as the elderly and 
disabled (RAMACCIOTTI & CALGARO, 
2022). To this end, attention must be paid to 
the perception of accessible pedestrian routes, 
which must be continuous, unobstructed or 
free from physical barriers that connect to 
other urban elements in an equitable way, 
without the same type of obstacles and that 
comply with the present standards of each 
country.

Accessibility was, for a long time, seen 
solely as a need for people with disabilities. 
This concept was reductive and in a way 
a manifestation of the exclusion to which 
people with disabilities are subject. It was 
then considered that existing cities, buildings 
and objects of daily use were the origin of 
exclusion, not only for a high percentage of 
people with disabilities, but also for the elderly 
and children (GIL, 2009). Thus, from the 
perspective of social equality, the concept of 
Design for All emerges. Valente (2009) further 
argues that obstacles are all impediments 
that complicate, limit, loosen or impede the 
autonomy of movement of confined people, 
their free movement in public or private 
places, outdoors, indoors or the use of public 
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services. The main obstacles are:
“Urbanistic — are those that exist on public 
roads as well as in spaces for public use; 
Architectural — are those existing at the 
entrances and inside buildings, both public 
and private; Sensory — are all impediments 
that make it impossible or difficult to express 
or receive messages through the media, 
whether mass media or not; Transport — 
those existing in the means of transport.” 
(VALENTE, 2009).

According to Araújo (2013), the 1988 
Brazilian constitutional text addresses the 
issue of disability by centering the issue on the 
principle of equality. This equality is translated 
into several provisions, in addition to the 
generic rule of equality, present in art. 5th of 
the Constitution. The rule would be enough 
to guarantee formal equality, that is, equality 
before the law. However, the constituent 
preferred to make it clear and highlight the rule 
of equality for people with disabilities. In this 
step, in item XXXI of art. 7th, guarantee the 
“prohibition of any discrimination regarding 
salary and admission criteria for workers with 
disabilities”.

Other provisions of the Federal 
Constitution were intended to protect 
this group. The art. 208, item III, granted 
special treatment to people with disabilities, 
guaranteeing specialized educational 
assistance, preferably in the regular education 
network. The same happened with social 
assistance, as provided in art. 203, in its section 
IV, which aims to qualify and rehabilitate these 
people and promote their integration into 
community life, as well as in section V, which 
guarantees a minimum wage monthly benefit 
to people with disabilities who prove that 
they do not have means of providing for one’s 
own maintenance or having it provided for by 
one’s family, in accordance with the law. This 
material equality is also protected in art. 37, 
item VIII, which guarantees the reservation 
of vacancies for people with disabilities in 

public jobs and positions. Accessibility – a 
fundamental instrumental right (exists so that 
other rights can be exercised) is guaranteed in 
articles 227, § 2 and 244, which provide for 
construction standards for public spaces and 
buildings for public use and the manufacture 
of public transport vehicles are provided for 
by law, in order to guarantee adequate access 
for people with disabilities.

Aiming to guarantee and promote 
conditions of equality, exercise of fundamental 
rights and freedoms of this group of people, 
Law 13,146/2015 established the Brazilian Law 
for the Inclusion of Persons with Disabilities 
(Statute of Persons with Disabilities), in which 
a person with a disability or people with 
reduced mobility have the right to transport 
and mobility, ensuring equal opportunities 
through the identification and elimination of 
all obstacles and barriers to their access. In 
its Article 3, for the purposes of applying this 
Law, the following are considered:

I — Accessibility: possibility and condition 
of reach for use, safely and autonomously, 
of spaces, furniture, urban equipment, 
buildings, transport, information and 
communication, including their systems 
and technologies, as well as other services 
and facilities open to the public, for public or 
private use, for collective use, both in urban 
and rural areas, by people with disabilities or 
reduced mobility;

II — Universal design: design of products, 
environments, programs and services to 
be used by all people, without the need for 
adaptation or specific design, including 
assistive technology resources;

III — Assistive technology or technical aid: 
products, equipment, devices, resources, 
methodologies, strategies, practices and 
services that aim to promote functionality, 
related to the activity and participation of 
people with disabilities or reduced mobility, 
aiming at their autonomy, independence, 
quality of life and social inclusion;
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IV — Barriers: any obstacle, obstacle, 
attitude or behavior that limits or prevents 
a person’s social participation, as well as 
the enjoyment, enjoyment and exercise 
of their rights to accessibility, freedom of 
movement and expression, communication, 
access to information, understanding, safe 
circulation, among others, classified into:

a) urban barriers: those existing on roads 
and in public and private spaces open to the 
public or for collective use;

b) architectural barriers: those existing in 
public and private buildings;

c) transport barriers: those existing in 
transport systems and means;

d) barriers in communications and 
information: any obstacle, obstacle, attitude 
or behavior that makes it difficult or 
impossible to express or receive messages 
and information through communication 
and information technology systems;

e) attitudinal barriers: attitudes or behaviors 
that prevent or harm the social participation 
of people with disabilities on equal terms 
and opportunities with other people;

f) technological barriers: those that hinder 
or prevent people with disabilities from 
accessing technologies (BRASIL, 2015).

Vasconcelos & Pagliuca (2006) studied the 
reality of accessibility for people with physical 
disabilities to health services. The research 
had an exploratory-descriptive nature with a 
quantitative approach to understand reality 
and provide support for possible intervention. 
As for the universe of this study, it is made 
up of Basic Health Services. The intentional 
geographic sample was made up of a medium-
sized city in Ceará, which has a population, 
estimated by IBGE, in 1998, of 143,762 
inhabitants. These authors found that of the 
12 locations evaluated, none had sidewalks 
free of holes and unevenness. Differences in 
the ground of streets and avenues adjacent 

to health establishments, in most locations 
(10), also hampered the traffic of people with 
physical limitations, in addition to other 
impediments to passage, such as bar chairs, 
furniture in general, and inadequate passage 
width.

Mobility is one of the most important 
themes regarding the management of a 
city, being a set of living relationships that 
represents one of the fundamental factors 
for economic development, social inclusion 
and social equity (TEIXEIRA, TAVARES 
& MACHADO, 2022). In this aspect, these 
authors aimed to change the city’s perspective 
on pedestrians and how the city’s urban 
development is arranged, to reorganize 
the city’s road design. The results obtained 
indicate that the studied region is not properly 
suited for the people who use it. Furthermore, 
they found that the physical space (widths 
and obstructions) and intersections (modal 
division and safety) are the factors that most 
contribute to the poor quality of the space.

Based on the above, supervisory action in 
public space is of fundamental importance 
when it comes to maintaining the quality of 
floors, some interference with the circulation 
and stopping of vehicles, expanding the 
sidewalk area and increasing the safety of 
pedestrian spaces. The objective of this study 
was to diagnose accessibility conditions for 
people with physical disabilities and reduced 
mobility in the commercial center of the city 
of Taquaritinga-SP.

MATERIAL AND METHODS

STUDY AREA
This work was carried out in the central 

area of the municipality of Taquaritinga, SP, 
under coordinates Latitude 21° 21′ 55.42″’S 
and Longitude 48° 33′ 48.26″’0 (Figure 1). 
The region’s climate is classified as hot-
summer humid mesothermal (Cwa). The 
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main soil unit is classified according to the 
soil study map of the State of São Paulo, 
according to Oliveira et al. (1999) as Argisols 
and the original vegetation is composed of the 
Tropical Latifoliate Forest.

Figure 1. Mute map of the city of Taquaritinga-
SP

Source: www.ibge.cidades.gov.br(2010); 
Municipality limits in green outline.

Taquaritinga has a population of 
53,988 inhabitants (IBGE, 2010), with a 
demographic density of 90.95 inhabitants/
km² (Figure 2) and an average monthly salary 
of formal workers of 2.1 minimum wages 
(2020), employed personnel (2020) of 12,585 
people, the percentage of the population with 
nominal monthly per capita income of up to 
1/2 minimum wage (2010) is 30.1%, and the 
schooling rate for 6 to 14 years (2010) is 98.2%.

The average infant mortality rate in the city 
is 12.52 per 1,000 live births. Hospitalizations 
due to diarrhea are 1.8 per 1,000 inhabitants. 
Compared to all municipalities in the state, it 
is ranked 190 out of 645 and 74 out of 645, 
respectively. When compared to cities across 
Brazil, these positions are 2187 out of 5570 
and 1659 out of 5570, respectively. It presents 
94.5% of homes with adequate sewage, 96.1% 
of urban homes on public roads with trees 
and 21.9% of urban homes on public roads 
with adequate urbanization (presence of 
drains, sidewalks, paving and curbs). When 

compared to other municipalities in the state, 
it is ranked 173 out of 645, 278 out of 645 and 
338 out of 645, respectively. When compared 
to other cities in Brazil, its position is 225 out 
of 5570, 726 out of 5570 and 1706 out of 5570, 
respectively (IBGE, 2010). Taquaritinga has a 
territorial area of 594,335 km², belongs to the 
Mesoregion of Ribeirão Preto, Intermediate 
Region of Araraquara and the Microregion of 
Jaboticabal, the unit’s region.

Figure 2. Statistical map of the city of 
Taquaritinga-SP

Source: www.ibge.cidades.gov.br (2010)

METHODOLOGY
The methodology of this study was adapted 

following the technique used by Rodrigues, 
Ferrarezi and Bovério (2020), who in the 
urban space used geotechnological resources 
from the free access software Google Earth 
Pro, and satellite image comparison technique 
according to Ongaratto and Rocha (2013). 
The object of study of the city of Taquaritinga-
SP refers to the central area of the city, limited 
by parallel public roads, as shown in Figure 2: 
in blue “A” identifies the corridor relating to 
Rua Campos Sales; in blue “B” identifies the 
corridor relating to the central street Prudente 
de Morais; in blue “C” identifies the corridor 
relating to Rua Treze de Maio; in blue “D” 
shows the profile cut and elevation of the 
ground and, in white “TS”: upper third of the 
corridor; “TM”: middle third of the corridor 

http://www.ibge.cidades.gov.br(2010)
http://www.ibge.cidades.gov.br(2010)
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and “TI”: lower third of the corridor.
To begin demarcating the urban area, it 

was necessary to divide it into 4 quadrants 
(Q1, Q2, Q3 and Q4) with north-south and 
east-west lines, forming a right angle (Figure 
3). To carry out this practice, we used the tool 
on the top tab called “path”. Next, the “marker” 
tool was used to identify the quadrants of the 
district in an urbanized area. To demarcate 
the accessibility mapping area, the “polygon” 
tool was used, which allows you to accurately 
measure the perimeter and area, and for the 
construction of straight or winding lines, the 
“path” tool was used, and with this issue, the 
map is manually constructed.

Figure 3. Map of the urban area of the city of 
Taquaritinga detailing the city’s quadrants.

Source: Prepared by the authors (2023); 
in yellow the North-South and East-West 
transects; in green the identification of the 
quadrants of the urban area; in orange the 
accessibility polygon in the central region of 

the city of Taquaritinga-SP

The perimeter of the central aisle polygon 
is 7.1 km, while the respective area is 3.82 
hectares. The three corridors make up 36 
intersections between public roads in this 
study region, that is, 144 corners. The highest 
point of the corridors is 576 m above sea level 
(Figure 4), while the lowest area is 533 m above 
sea level. The slope of the roads mentioned 
varies from 1.6% to 8.0%, and an average slope 
of the three corridors is 4.6%, with an average 
length of each corridor of 1.13 km.

Figure 4. Longitudinal corridors of the urban 
area of the city of Taquaritinga-SP

Source: Prepared by the authors (2023); in 
orange the central longitudinal corridors of the 
city of Taquaritinga-SP; in blue “A” identifies 
the corridor relating to Rua Campos Sales; in 
blue “B” identifies the corridor relating to the 
central street Prudente de Morais; in blue “C” 
identifies the corridor relating to Rua Treze de 
Maio in the city of Taquaritinga-SP; in blue “D” 
shows the profile cut and ground elevation; TS: 
upper third of the corridor; TM: middle third 
of the corridor; IT: lower third of the corridor

To identify each intersection of public 
roads, the “street view” tool was used, which 
allows the visualization of urban space 3 
meters from the ground, at which point 
the corners of the respective intersection 
are photographed, resulting in at least at 
least 2 image captures, paying attention 
to the presence of accessibility ramps for 
disabled people, type of sidewalk covering 
and walkability conditions, that is, the main 
sidewalk defects from the perspective of 
people with physical disabilities (incarcerated 
people). Once the images are captured, an 
image database is formed, which will be 
inserted into each marker corresponding 
to that road intersection. A minimum of 
280 images in “JPG” format are assumed, 
which will be inserted into the markers by 
accessing “insert images of location”. Once the 
accessibility polygon has been determined, 
the marked intersections have been identified, 
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photos have been inserted at each marker, a 
spreadsheet will be generated with commercial 
software, which will identify in ascending 
order, for each marker, the geographic latitude 
and longitude, latitude and longitude in 
Universal Tranversor of Marcatur (UTM), the 
azimuths, the distances between each marker 
and, finally, the perimeter and area of the 
accessibility polygon.

Numerical data were generated in relation 
to the quality of access ramps to sidewalks, 
following the Likert scale (1935), represented 
as follows: 1-absence of ramp or poor quality; 
2-regular, 3-good, 4-excellent and 5-excellent. 
The scale was generated from a visual aspect, 
following research with people with physical 
disabilities, carried out by Rodrigues and 
Chiconato (2023). The same evaluation logic 
will be in relation to sidewalk coverings and the 
most common defects experienced by people 
included in these corridors, respectively.

RESULTS AND DISCUSSION
The first point on accessibility measured 

was in the region of the upper third of the 
corridor, as shown in Figure 5. It is clearly 
noted that there is an access ramp, but favoring 
a commercial company, and not positioned 
on the corner to allow access in the direction 
longitudinal of the sidewalk. It is also noted 
that the ground signage needs to be adapted. 
The results showed that the studied region 
does not have adequate conditions for the 
imprisoned people who use it. Furthermore, 
analyzing the data individually, it is 
concluded that their physical space (widths 
and obstructions) and intersections (modal 
division and safety) are the factors that most 
contribute to this poor quality of space.

At the third assessment point, the upper 
part of the central aisle, it is noted that there 
is only a modest access ramp just facilitating 
access to the commercial house, with no such 
adjustments being made on other corners 

(Figure 5)

Figure 5. View of one of the corners of Av. Paulo 
Roberto Scander, upper part of the accessibility 

corridor in the city of Taquaritinga-SP

Source: organized by the authors (2023); 
Yellow arrow indicating a modest access ramp 

for detained people.

It can be seen, in Figure 6, that there is no 
access ramp for wheelchair users and very 
reduced ground signage and sidewalks with 
modest width.

Figure 6. View of two corners of Rua Campos 
Sales, upper part of the accessibility aisle in the 

city of Taquaritinga-SP.

Source: organized by the authors (2023); 
Yellow arrow indicating a modest access ramp 

for detained people
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In Figure 7, in A and B, there is a contrast 
that is quite common on public roads. One 
side has a modest access ramp (Yellow 
Arrow-A) and in the same space there must 
be other ramps to allow adequate movement 
of confined people. It is worth noting that 
ground signs seem to be more intense in the 
central region of the city.

Figure 7. View of two corners of Rua dos 
Domingues, lower part of the accessibility 
corridor aisle in the city of Taquaritinga — SP.

Source: organized by the authors (2023); 
Yellow arrow indicating a modest access ramp 

for detained people

In Figure 8, central region and close to 
the city’s City Hall, something very common 
on public roads in Taquaritinga is observed, 
the presence of obstacles that hinder the 
movement of confined people (yellow arrow 
in B). Note also the absence of access ramps 
(yellow arrow in A) in a region with intense 
pedestrian movement, less than 200 meters 
from the city administration headquarters 
(City Hall) and the City Council.

NBR 9050:2020 very clearly highlights the 
concern with furniture on the accessible route 

for trapped people or pedestrians. Furniture 
with a height between 0.60 m and 2.10 m from 
the floor may pose risks to people with visual 
impairments, if they have projections more 
than 0.10 m deep.

Figure 8. View of two corners of Rua Rui 
Barbosa, lower part of the accessibility corridor 

aisle in the city of Taquaritinga — SP.

Source: organized by the authors (2023); 
Yellow arrow indicating a modest access ramp 

for detained people

In Figure 9, the middle region of the 
Taquaritinga accessibility corridor, there 
is good signage on the ground, however, a 
clear and very common inconsistency: an 
access ramp for restricted people (yellow 
arrow) and on the opposite side of access at 
the intersection, the absence access ramp for 
detained people (red arrows). Situations like 
these observed in the city of Taquaritinga 
were also corroborated by Godoy et al. (2023), 
in a city with a smaller number of inhabitants 
(Dobrada-SP), where both in the central 
region of the city and in the neighborhood 
region, there was no infrastructure for 
accessibility ramps for people with physical 
disabilities or reduced mobility.
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Figure 9. View of two corners of Rua da 
República, middle part of the accessibility 
corridor aisle in the city of Taquaritinga — SP.

Source: organized by the authors (2023)

It can be seen in Figure 10 and Figure 11, 
the middle part of the central accessibility 
corridor of Taquaritinga, the presence of 
an access ramp without proper signage as 
characterized by the standard. This fact is 
repeated at most intersections in the afore 
mentioned corridor under study. 

Figure 10. View of two corners of Rua da 
República, middle part of the accessibility 
corridor aisle in the city of Taquaritinga — SP.

Source: organized by the authors (2023); Red 
arrow indicates accessibility ramp without 

painting indicating accessibility standard.

It can be seen, in Figure 11, that the 
pedestrian space is divided with other urban 
elements, such as lighting posts, traffic signs 
and traffic lights, reducing the space for the 
movement of people with physical disabilities 
or reduced mobility, since the Pedestrian 

space considers the movement of people, 
whether closed or not, in both directions.

Figure 11. View of two corners of Rua São 
José, middle part of the accessibility corridor 

aisle in the city of Taquaritinga — SP.

Source: organized by the authors (2023); red 
arrow indicating accessibility ramp without 

indicative painting.

The survey of the visual quality conditions 
of the access ramps for people confined in the 
city of Taquaritinga-SP was evaluated at 44 
points in the corridors, as shown in Graph 1. 
The evaluations were based visually according 
to data from Rodrigues and Chiconato (2023), 
where in such work the visual conditions of 
people isolated from a large part of Brazil 
were manifested. It is noted that the majority 
of intersections in the accessibility corridor 
proposed for the city of Taquaritinga-SP 
received an evaluation between poor (31) and 
regular (13). It is worth remembering that 
the “terrible” evaluation includes the absence 
of ramps, an insufficient number or poor 
construction quality.
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Graph 1. Conditions of the access ramps at the 
Commercial Center of Taquaritinga-SP

Source: Prepared by the authors (2023)

It would be expected to have two ramps 
on each corner. What was actually observed 
is that in very few cases there was at most 1 
ramp, on corners on the same side of the 
road, as shown in Figure 11, directing the 
movement of the trapped person in a diagonal 
direction and not in a straight direction with 
the ground signage. (Crosswalk).

The results of this study are in accordance 
with Godoy et al. (2023), which uses the same 
techniques as satellite images to assess the 
accessibility of urban spaces. They found that 
the critical point on the external side of urban 
spaces lies in the lack of accessibility ramps to 
allow the free movement of confined people. 
Another important point verified by these 
authors is the narrow width of the sidewalks, 
which are occupied by urban furniture, such 
as trees, electrical poles, signposts, trash 
cans, etc., and the defects in the covering of 
the sidewalks well addressed by Rodrigues 
and Chiconato (2023), which imposes an 
additional difficulty for pedestrians and 
stranded people.

Figure 12. View of two corners of Rua São 
José, middle part of the accessibility corridor 

aisle in the city of Taquaritinga — SP.

Source: Prepared by the authors (2023); yellow 
arrow indicates the presence of an accessibility 
ramp without indicative painting; Green arrow 
indicates the type of coating called “Portuguese 

mosaic”.

Graph 2. Conditions of the sidewalks for 
accessibility to the Commercial Center of 

Taquaritinga-SP

Source: Prepared by the authors (2023)

When evaluating the most common defects 
in sidewalks, according to Rodrigues and 
Chiconato (2023), they found that the central 
sidewalks in the city of Taquaritinga-SP had 
a classification considered good (Graph 
3). And what can still be seen is that there 
is a predominance of the type of sidewalk 
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coating called “Portuguese mosaic” in the 
region under study, followed by coating with 
straightened mortar (green arrows, Figure 
12). The Portuguese mosaic, originating from 
7 cm cubes of rocks in black (basalt, granite), 
white, yellow and pink. This sidewalk covering 
provides good traction for people who use 
wheelchairs. However, there are small bumps 
when walking on the covering, causing 
some discomfort for those trapped. Such 
observations were corroborated in the reports 
verified by Godoy et al. (2023).

Graph 3. Most common defects on the 
sidewalks of accessibility to the Commercial 

Center of Taquaritinga-SP

Source: Prepared by the authors (2023)

In this work, it was also possible to verify 
the relationship between quality of ramps and 
defects in hunting, according to Rodrigues & 
Chiconato (2023). The points represented by 
the red arrows in Graph 4 seem to demonstrate 
that even though the quality of the access 
ramps for confined people was improved, 
the scale that represents the most common 
sidewalk defects was maintained, denoting 
an importance for confined people in relation 
to the most common defects. that interfere 
with the walkability of those with physical 

disabilities or reduced mobility. 

Graph 4. Relationship between ramp quality 
and hunting defects

Source: Prepared by the authors (2023); Red 
arrows indicate points that show independence 
of the variations that occurred in relation to 

the perception of the quality of the ramps.

Graph 5 allows us to infer an intimate 
relationship between the most common 
defects in hunting and types of materials 
considered more suitable, as observing the 
points represented by the yellow arrows, 
the scale was considered “good” for the two 
parameters already mentioned, similar to the 
results verified by Godoy et al. (2023).
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Graph 5. Relationship between the most 
common defects in hunting and types of 

materials considered more appropriate

Source: Prepared by the authors (2023); 
Yellow arrows indicate the convergence 
between common sidewalk defects and types 

of sidewalk surfacing materials.

This study reflects a common situation 
in different Brazilian cities and even abroad. 
The findings of this study agree with Sanches 
& Justicia (2005) and Gil (2009) regarding 
the most common urban barriers in cities 
for the free movement of people enclosed in 
pedestrian spaces, which is also corroborated 
by Law 13,146 with regard to barriers urban 
planning. In the corridor under study in 
the city of Taquaritinga, it is very clear 
the difficulty that stranded people have to 
compete for space with lamp posts, trash cans, 
traffic signposts, traffic lights and, what is 
more severe, is the rarefied number of ramps. 
access at intersections, in different directions. 
Ground signage for vehicle and pedestrian 
traffic is well structured in the region of the 
accessibility corridor under study, based on 
visual observations at the 43 points evaluated.

Al-Taesh & Ujma-Wasowicz (2021), through 
questionnaires with professional marathon 
runners who had some type of physical 
disability, found that in the interviewees’ 
perception of important pavement surfaces 
(Likert scale, from 1 to 5), and that must be 
avoided in a running environment, more than 
85% of runners with disabilities agreed that 

the type of street pavement is important for 
runners’ performance. Irregular and potholed 
floors were identified as negative by 32.72% of 
runners. They also addressed the importance 
of lighting and flat surfaces, curb pavements, 
ground signage, among others. These elements 
or part of them may have a negative impact 
on the organization of a race for runners with 
physical disabilities. Therefore, there is a need 
for public managers to think about the most 
different types of users of pedestrian spaces, 
which must be part of all projects involving 
urban architecture.

As shown in the Accessible Sidewalk 
Manual (2019), the ideal sidewalk is one 
that guarantees the movement of anyone, 
regardless of their physical conditions or 
limitations, to any place with autonomy and 
safety. To achieve this, the sidewalk must 
have qualities such as adequate width, safety, 
continuity, adequate inclination, lighting, 
adequate paving, drainage, urban furniture, 
ramps and the spatial organization of the 
sidewalk.

Ideal sidewalks must meet the requirements 
set out in the accessibility standards available 
in Brazil, that is, NBR 9050 (ABNT, 2015; 
ABNT, 2020) and NBR 16537 (ABNT, 2016), 
which laid the foundations for construction of 
the ideal sidewalk in the recent past, questions 
that could be applied to new developments in 
urban centers in conditions of expansion or 
revitalization. However, in the present study, 
some disagreements with the aforementioned 
standards were observed, lack of ramps in 
the pedestrian flow and discontinuity of the 
pedestrian crossing, and non-uniformity in 
the paving. Other studies demonstrated a 
lack of compliance with NBR 9050. Buriti 
et al. (2019), analyzing the accessibility of 
public buildings and sidewalks in the center 
of Campina Grande (PB), found the same 
irregularities as those mentioned in this study, 
in addition to ramps with an inclination of up 
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to 15.6% above the maximum allowed by NBR 
9050, that is, 8.33%. Study on accessibility 
in three municipal and state schools in the 
municipality of Araruna (PR), analyzing 
NBR 9050, indicated 62%, 55% and 49% of 
non-compliance with the aforementioned 
standards (SOUZA, 2022).

The reports of this study are in line 
with recent results by Godoy et al. (2023), 
which in a pioneering study in a city of 
approximately 9000 inhabitants, both in the 
central region of the city (Dobrada-SP), and 
in the neighborhood region, is devoid of 
infrastructure of accessibility ramps for people 
with physical disabilities or reduced mobility. 
Obstacles on sidewalks, such as lampposts, 
trash cans, traffic signs, street vendors, etc., 
represent an additional aggravating factor for 
any citizen’s movement.

The sidewalks in the corridor aisle of the 
city of Taquaritinga-SP are far from ideal, but 
were considered good in this study. However, 
they disagree with the reports of Castro, 
Camargos & Farias (2020), in which “Urban 
Barriers” represent indifference to the need 
to adapt pedestrian spaces for people with 
disabilities, with regard to urban planning 
devices and public transport. These authors 
also reinforce that accessibility barriers not 
only make mobility difficult, but in a certain 
way negatively influence inclusion and 
increase the insecurity of family members of 
people with disabilities.

CONCLUSION
There is an urgent need to adapt pedestrian 

spaces in the commercial center region of 
Taquaritinga-SP. Initially, the adaptation 
must mainly involve accessibility ramps for 
confined people, at intersections in the region 
of the accessibility corridor aisle under study. 
The majority of intersections do not have 

access ramps for people who use wheelchairs 
or other auxiliary equipment, so that they 
can move around in pedestrian spaces. The 
quality of the sidewalk covering materials in 
this study was considered “good”, with the 
predominance of the “Portuguese mosaic” 
material. This study also indicates that public 
authorities were much more concerned with 
the adequacy of sidewalks than with the 
presence of accessibility ramps and, at the 
same time, there was a convergence towards 
a more harmonious relationship between the 
type of sidewalk materials and the presence 
of defects. most common on sidewalks in the 
commercial center of Taquaritinga-SP.

At the same time that these difficulties 
were identified, this study does not exhaust 
the possibilities of intervention to improve 
urban space, especially when it comes to 
allowing accessibility for citizens with some 
type of physical disability. Thus, other studies 
could also analyze the relationships between 
the conditions of the asphalt pavement and 
accessibility ramps, water drainage ditches, 
speed bumps and other obstacles present on 
the streets, in addition to ground signage and 
high-relief coverings on sidewalks for the 
visually impaired.

Social inclusion occurs when there are 
favorable conditions for the coexistence of all 
citizens and accessibility devices contribute 
to this task. It is everyone’s duty to monitor 
and demand public entities to use resources 
correctly to create a more harmonious urban 
environment for the benefit of all.
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