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é a realidade da pesquisa em nossos dias. 

A realidade é que não se consegue mais compartimentar áreas do conhecimento 
dentro de fronteiras rígidas, com a mesma facilidade do passado recente. Se isto é um 
desafio para trabalhos de natureza mais burocrática como métricas de produtividade e 
indexação de pesquisa, para os profissionais modernos está mescla é bem-vinda, porque 
os desafios da multidisciplinariedade estão presentes na indústria e começam a ecoar no 
ambiente mais ortodoxo da academia.

Aos pesquisadores, editores e aos leitores para quem, em última análise todo o 
trabalho é realizado, agradecemos imensamente pela oportunidade de organizar tal obra.

Boa leitura!

João Dallamuta 
Henrique Ajuz Holzmann 

Rennan Otavio Kanashiro



SUMÁRIO

SUMÁRIO

CAPÍTULO 1 .................................................................................................................1
ANALYSIS OF ELEVATOR HINGE MOMENT IN AN UNMANNED AERIAL VEHICLE 
DESIGNED FOR SAE AERODESIGN COMPETITION USING CFD SIMULATION

Bruno Santos Junqueira 
Daniel Coelho de Oliveira
Turan Dias Oliveira
Vinícius Carneiro Rios Machado
DOI 10.22533/at.ed.7182112051

CAPÍTULO 2 ...............................................................................................................10
ANÁLISE DE ESTABILIDADE DE UM AEROMODELO ATRAVÉS DO SOFTWARE 
XFLR5

Marcos Paulo Azevedo
Igor Felice Souza Mosena 
Renato de Sousa Maximiano 
Erika Peterson Gonçalves
DOI 10.22533/at.ed.7182112052

CAPÍTULO 3 ...............................................................................................................18
IDENTIFICAÇÃO DOS PRINCIPAIS ATRIBUTOS PARA O PROJETO DE UMA REDE 
CICLOVIÁRIA

Taiany Richard Pitilin
Luciana Mação Bernal
Otavio Henrique da Silva
Suely da Penha Sanches
DOI 10.22533/at.ed.7182112053

CAPÍTULO 4 ...............................................................................................................32
ANÁLISE DE INFRAESTRUTURA FERROVIÁRIA UTILIZANDO AS FERRAMENTAS DE 
ECOEFICIÊNCIA

Filipe Batista Ribeiro
Bruno Guida Gouveia
Filipe Almeida Corrêa do Nascimento 
Marcelino Aurélio Vieira da Silva 
Antônio Carlos Rodrigues Guimarães 
Priscila Celebrini de Oliveira Campos 
DOI 10.22533/at.ed.7182112054

CAPÍTULO 5 ...............................................................................................................49
DETERMINAÇÃO DO TEMPO DE PASSAGEM EM JORNADA de SERVIÇO DE 
MAQUINISTAS

Marina Donato
Caio Almeida Arêas Reis
Paulo Roberto Borges
Mayara Souza Gomes
Débora Dávila Cruz Santos



SUMÁRIO

Ana Flávia Moraes de Souza 
DOI 10.22533/at.ed.7182112055

CAPÍTULO 6 ...............................................................................................................63
PROJETO DE UM SISTEMA AUTÔNOMO PURO CC DE BAIXO CUSTO UTILIZANDO 
ENERGIA SOLAR FOTOVOLTAICA

Eliamare Alves da Silva 
Danilo Medeiros de Almeida Cardins 
Lizandra Vitória Gonçalves dos Santos 
Kelvenn Henrique Matos de Oliveira Xavier 
Jalberth Fernandes de Araújo
DOI 10.22533/at.ed.7182112056

CAPÍTULO 7 ...............................................................................................................75
APLICABILIDADE DE GEOSSINTÉTICOS EM OBRAS DE ENGENHARIA

Marcus Gabriel Souza Delfino 
Juliângelo Kayo Sangi de Oliveira 
Gabriela Callegario Santolin
DOI 10.22533/at.ed.7182112057

CAPÍTULO 8 ...............................................................................................................87
ESTABILIZAÇÃO DE UM SOLO PLÁSTICO COM O USO DO RESÍDUO DE GESSO 
ACARTONADO DA INDÚSTRIA DE DRYWALL PARA APLICAÇÃO EM PAVIMENTAÇÃO

Lourena Ferreira Uchôa
Lilian Medeiros Gondim
DOI 10.22533/at.ed.7182112058

CAPÍTULO 9 .............................................................................................................102
POTENCIAL DA APLICAÇÃO DE RESÍDUOS PLÁSTICOS NA CONSTRUÇÃO CIVIL: 
ALTERNATIVAS E SUSTENTABILIDADE

Aline Viancelli
Antônio Cristiano Lara Sampaio 
Christian Antônio dos Santos 
Daniel Celestino Fornari Bocchese 
Denilson Lorenzatto
Helton Araujo Couto Carneiro 
Luiz Fernando Broetto 
Patrícia Aparecida Zini
Paula Roberta Silveira Málaga 
Robison Raniere Martins
Thiago Demczuk
William Michelon
DOI 10.22533/at.ed.7182112059

CAPÍTULO 10 ...........................................................................................................109
THE PILOTIS AS SOCIOSPATIAL INTEGRATOR: THE URBAN CAMPUS OF THE 
CATHOLIC UNIVERSITY OF PERNAMBUCO

Andreyna Raphaella Sena Cordeiro de Lima



SUMÁRIO

Maria de Lourdes da Cunha Nóbrega 
Robson Canuto da Silva
DOI 10.22533/at.ed.71821120510

CAPÍTULO 11 ...........................................................................................................124
DESAFIOS DO MUNICÍPIO DE SÃO DESIDÉRIO PARA PROMOÇÃO DO DIREITO AO 
SANEAMENTO BÁSICO SOB A ÓTICA DA POLÍTICA PÚBLICA MUNICIPAL

Amanda dos Santos Carteado Silva 
Luiz Roberto Santos Moraes
DOI 10.22533/at.ed.71821120511

CAPÍTULO 12 ...........................................................................................................132
DEGRADAÇÃO DE FACHADAS COM REVESTIMENTO CERÂMICO EM BRASÍLIA: 
ESTUDO DE CASO

Lukas Augusto Moreira
Nathaly Sarasty Narváez 
Vanessa Nupán Narváez
DOI 10.22533/at.ed.71821120512

CAPÍTULO 13 ...........................................................................................................151
EFEITO DE VARIÁVEIS-CHAVE DA MISTURA SOLO-CIMENTO NA DOSAGEM FÍSICO-
QUÍMICA E COMPORTAMENTO MECÂNICO PARA BASE DE PAVIMENTOS

José Wilson dos Santos Ferreira 
Diego Manchini Milani
Michéle Dal Toé Casagrande 
Raquel Souza Teixeira
DOI 10.22533/at.ed.71821120513

CAPÍTULO 14 ...........................................................................................................165
SERENS: DISCUTINDO O PRESENTE PARA TRAÇAR O FUTURO

Rosangela de Araújo Santos
Teresinha de Quadros Guilherme dos Santos 
Jarbas Cordeiro Sampaio
Ernando Ferreira
Elisa Cristina de Barros Casaes
Aline Rita Pereira Hohenfeld
Eleilson Santos Silva
DOI 10.22533/at.ed.71821120514

CAPÍTULO 15 ...........................................................................................................175
DIRT AND ABSORPTION TESTS IN PROTECTIVES FILMES APPLIED TO 
PHOTOVOLTAIC PANELS: A SYSTEMATIC REVIEW

Luciano Teixeira dos Santos 
Alex Álisson Bandeira Santos 
Joyce Batista Azevedo
Paulo Roberto Freitas Neves
DOI 10.22533/at.ed.71821120515



SUMÁRIO

CAPÍTULO 16 ...........................................................................................................183
DISPOSITIVOS PARA DETERMINAÇÃO DA CONCENTRAÇÃO DE CRISTAIS DE 
GELO EM SOLUÇÃO DE GELO LÍQUIDO

Ricardo Santos Nascimento 
Rennan Yie Yassu Nishimori 
Vivaldo Silveira Junior
DOI 10.22533/at.ed.71821120516

CAPÍTULO 17 ...........................................................................................................196
VISÃO GERAL DOS INIBIDORES BIFUNCIONAIS A BASE DE TERRAS RARAS E SUAS 
APLICAÇÕES

Célia Aparecida Lino dos Santos 
Fabiana Yamasaki Vieira Martins 
Rafael Augusto Camargo 
Zehbour Panossian
DOI 10.22533/at.ed.71821120517

CAPÍTULO 18 ........................................................................................................... 211
VARIABILIDADE GENÉTICA EM PROGÊNIES DE Parkia platycephala Benth

Dandara Yasmim Bonfim de Oliveira Silva 
Séfora Gil Gomes de Farias
Lucas Ferraz dos Santos
Romário Bezerra e Silva
Moema Barbosa de Sousa
Graziele Nunes Lopes dos Santos
DOI 10.22533/at.ed.71821120518

CAPÍTULO 19 ...........................................................................................................224
LAPSUS TRÓPICUS E A DIALÉTICA DO ANTROPOCENO

Karen Aune
DOI 10.22533/at.ed.71821120519

CAPÍTULO 20 ...........................................................................................................240
TESTES DE CISALHAMENTO SIMPLES PARA ANÁLISE DA INTERFACE ADESIVA 
CONCRETO/ PRF ATRAVÉS DE ESTUDOS NUMÉRICOS 

Maicon de Freitas Arcine
Nara Villanova Menon
DOI 10.22533/at.ed.71821120520

SOBRE OS ORGANIZADORES .............................................................................259

ÍNDICE REMISSIVO .................................................................................................260



Engenharias: Da Genialidade à Profissão e seu Desenvolvimento Capítulo 10 109

Data de aceite: 03/05/2021

CAPÍTULO 10
DOI 10.22533/at.ed.00000000000
THE PILOTIS AS SOCIOSPATIAL INTEGRATOR: THE 

URBAN CAMPUS OF THE CATHOLIC UNIVERSITY 
OF PERNAMBUCO

Data de submissão: 04/02/2021

Andreyna Raphaella Sena Cordeiro de Lima
Universidade Católica de Pernambuco

Recife – PE
http://lattes.cnpq.br/3531321025278622

Maria de Lourdes da Cunha Nóbrega
Universidade Católica de Perbambuco

Recife - PE
http://lattes.cnpq.br/7085859535655335

Robson Canuto da Silva
Recife – PE

http://lattes.cnpq.br/8028035792350677

ABSTRACT: This study aims to investigate 
space configuration factors that promote patterns 
of pedestrian movement and social interactions 
on the campus of the Catholic University of 
Pernambuco, located in Recife, in the Brazilian 
State of Pernambuco. The campus consists of 
four large urban blocks and a number of modern 
buildings with pilotis, whose configuration 
facilitates not only pedestrian movement through 
the urban blocks, but also various other types 
of activity. The methodology is based on the 
Social Logic of Space Theory, better known as 
Space Syntax. The study is structured in three 
parts: (1) The Urban Campus, which presents 
an overview of the evolution of universities and 
relations between campus and city; (2) Paths 
of an Urban Campus, which presents a spatial 

analysis on two scales (global and local); and 
(3) The Role of pilotis as a Social Integrator, 
which discusses the socio-spatial role of pilotis. 
Space Syntax techniques (axial maps of global 
and local integration) was used to shed light on 
the nature of pedestrian movement and its social 
performance. The pilotis were found to play a 
fundamental role in integrating the city and the 
campus and are responsible for attracting urban 
rather than educational activities.  
KEYWORDS: Public space, urban campus, 
space syntax, urban morphology.

O PILOTIS COMO INTEGRAÇÃO 
SOCIOESPACIAL: O CAMPUS URBANO 

DA UNIVERSIDADE CATÓLICA DE 
PERNAMBUCO

RESUMO: Este estudo tem como objetivo 
investigar fatores da configuração espacial 
que promovem padrões de movimentação de 
pedestres e interações sociais no campus da 
Universidade Católica de Pernambuco, localizado 
na cidade de Recife, Estado de Pernambuco. 
O campus é constituído por quatro grandes 
blocos urbanos e diversos edifícios modernos 
com pilotis, cuja configuração facilita não só 
a circulação dos pedestres na malha urbana, 
mas também vários outros tipos de atividades. 
A metodologia é baseada na Teoria da Lógica 
Social do Espaço, mais conhecida como Sintaxe 
Espacial. O estudo está estruturado em três 
partes: (1) O Campus Urbano, que apresenta 
uma visão geral da evolução das universidades 
e das relações entre o campus e a cidade; (2) 
Percursos de um Campus Urbano, que apresenta 
uma análise espacial em duas escalas (global e 
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local); e (3) O papel dos pilotis como integradores sociais, que discute o papel socioespacial 
dos pilotis. Técnicas de sintaxe espacial (mapas axiais de integração global e local) foram 
usadas para lançar luz sobre a natureza do movimento de pedestres e seu desempenho 
social. Constatou-se que os pilotis desempenham um papel fundamental na integração da 
cidade e do campus e são responsáveis   por atrair atividades urbanas e não educacionais.
PALAVRAS-CHAVE: Espaços públicos, campus urbano, sintaxe espacial, morfologia urbana. 

1 |  INTRODUÇÃO
Founded in the 1950s, the campus of the Catholic University of Pernambuco 

(UNICAP) is located in the city center of Recife, a city in the Brazilian State of Pernambuco 
(Figure 1). The campus acts as an attractor of people, especially during working days. The 
intense flow includes students, members of the staff and, particularly, vendors, who provide 
support services such as photocopying, restaurants and stationery in the surrounding area. 
The campus thus serves to promote commerce and services. The area in which the urban 
campus is located is well served by public transportation (especially buses) as well as 
historic buildings dating back to the first centuries of the settlement of the city. However, its 
drawbacks include issues related to urban walkability, mainly because it is difficult to take 
enjoyable, safe, comfortable and interesting walks, which according to Speck (2016) are 
essential factors in a walkable city. In view of this, it has been argued that the presence 
of the campus certainly contributes to the promotion of good patterns of walkability, in 
particular because of its functional and morphological attributes. It is an open and permeable 
campus, providing pedestrian short cuts in this part of the city. In fact, the campus helps to 
provide a more walkable urban fabric by integrating the local street network through an open 
ground floor, thereby helping to foster urban life and various types of social and commercial 
interaction.

Fig. 1. Aerial view of the campus of the Catholic University of Pernambuco integrated to the 
urban fabric of Boa Vista district in the city center of Recife. The campus is composed of four 

urban blocks. Photography: Olavo Rosa, 2018.
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As a way of helping to establish a more walkable urban fabric, the present article 
thus investigates space configuration factors that restrict or promote patterns of pedestrian 
movement through the local urban fabric. Methods for observing pedestrian movement and 
techniques for describing space were applied to understand the relationship between spatial 
configuration and patterns of movement. The methodology is based on the Social Logic of 
Space Theory (HILLIER et al, 1984), so-called Space Syntax. This theory presupposes that 
“a primary property of the form of the urban grid is to privilege certain spaces over others 
for through movement”, which Hillier et al (1993, p.9) call “natural movement”. According 
to Hillier et al (1993, p.29), “retail land uses are then located to take advantage of the 
opportunities offered by the passing trade and may well act as multipliers on the basic pattern 
of ‘natural movement’ generated by the grid configuration.” Urban grids are thus structured 
to create a kind of probabilistic field of interpersonal encounters - a “virtual community” that 
potentially exists, even though it has not actually been realized (HILLIER, 1989, p.16).

Space Syntax thus enables us to understand the spatial configuration of the campus, 
as well as patterns of natural movement through its space. The article is structured in three 
parts: (1) The Urban Campus, which presents an overview of the evolution of universities 
and the emergence of the urban campus; (2) Paths of an Urban Campus, which presents 
spatial analyses of the campus of the Catholic University of Pernambuco; and (3) The Role 
of Pilotis as an Integrator of Space, which discusses pilotis as integrators of social and 
commercial practices.

2 |  THE URBAN CAMPUS

2.1 From college to urban campus and the types of university spaces in Brazil
Etymologically, the word university comes from the Latin universitas, which refers 

to the association of students. Over the centuries, this expression came to refer to both 
students and teachers. According to Kohlsdorf:

the earliest document in which the word appears with the same meaning is 
the Studium Generale signed by Pope Innocent III, in 1208, in Paris. Later, 
the word university became commonly used to refer to educational institutions 
for higher education in the highest sphere.(KOHLDORF, 2005, p.04 apud 
RODRIGUEZ, 2007, p.8).

According to Rodrigues (2007), the first universities emerged in the 12th century and, 
undoubtedly, Bologna (1158) and Oxford (1167) were the pioneers. Between the thirteenth 
and fourteenth centuries, twenty-nine European universities were founded: Paris (1200), 
Valencia (1208), Cambridge (1209), Salamanca (1219), Toulouse (1229), Lisbon (1288), 
Coimbra (1308), Rome (1303) and Cologne (1389). Most of these universities merged into 
the urban fabric of their cities. In this period, one of the most predominant archetypal forms 
of university spaces was the college, a court building composed of a cloister and a church 
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built into the urban fabric. In the 19th century, in the context of the Industrial Revolution 
and the development of science, the college archetype was rejected in favour of isolated 
palatial buildings, which were better able to accommodate the various sciences. This new 
structure is better known as a campus. The University of Virginia, in the United States of 
America, designed by Thomas Jefferson, is considered a pioneer of this new model of 
spatial organization of university institutions (RODRIGUEZ, 2007, p.8). In the twentieth 
century, with the emergence of Modern Architecture, a new type of university space (the 
modern campus) emerged. It is clearly inspired by Garden Cities and basically characterized 
by enclaves of modern buildings (under pilotis) dispersed into large open green areas set 
apart from the city. In fact, the modern campus was strongly influenced by the principles of 
modern urbanism advocated in the Charter of Athens (1933) and gained particular ground in 
South American cities. All three models of university spaces (college, campus and modern 
campus) are frequently identified in the literature. For instance, Canella (1968, p.19 apud 
RODRIGUEZ, 2007, p.8) also recognized three main types of organization according to the 
countries where it emerged:

(1)English universities, built under the quadrangular pattern which expands 
itself and influences the life of academic community; (2) American universities, 
that established the concept of an anti-urban campus with a self-sufficient 
structure, a clear definition of public and private spaces, and a sectorization 
of activities in specialized areas; (3) Latin American universities, which 
constructed the university space within the scope of a socially segregated 
system and a mentality of isolation of the university population, by locating 
their activities in areas of expansion of the city (CANELLA 1968, p.19 apud 
RODRIGUEZ, 2007, p.8).

In Brazil, the first institution dedicated to higher education was the Royal Military 
Academy, founded in 1810 by D. João VI. Thereafter, various higher education institutions 
were established in existing buildings located in central areas, along important roads and 
public spaces of the city. As Segawa (2002, p.174-175) notes, Brazilian universities were 
born “from the aggregation of isolated units, each with functions usually adapted within 
buildings that were not properly designed to host higher educational institutions.” However, 
between 1910 and 1930, Brazilian higher education experienced successive reforms, which 
significantly contributed to the foundation, in the 1920s, of the first university, the University 
of Rio de Janeiro, whose campus was designed on the basis of modernist principles. 
According to Segawa (2002, p. 175), “with the foundation of the University of Rio de Janeiro 
other Brazilian universities emerged, such as the universities of Minas Gerais (1927), São 
Paulo (1934), Pernambuco, Bahia (1940s), Rio Grande do Sul, Paraná, Pará and Paraíba 
(1950s)”. Likewise, “private universities of religious origin also emerged in various Brazilian 
capitals between 1940 and 1950” (SEGAWA, 2002, p.175). In fact, the spatial configuration 
of most Brazilian universities was heavily influenced by the principles of the Garden City, 
especially those designed and built between 1940 and 1960. According to Macêdo (1996, 
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apud Rodriguez, 2007, p.11-12) the modern campus in Brazil is fundamentally based on 
three types of organization:

the nuclear type, inspired by the Garden City scheme, such as Lúcio Costa’s 
proposal for the University of Brasília (UNB); (2) the grid type, in which a 
cartesian network is a fundamental reference for the territorial organization of 
the campus as a whole, as is the case with the University of Amazonas; and (3) 
the linear type based on the linear city model, which provides a central axis for 
circulation and support infrastructure, as proposed for the Federal University 
of Rondônia. (MACÊDO, 1996, apud RODRIGUEZ, 2007, p.11- 12).

2.2 The Catholic University of Pernambuco as an urban campus
The Catholic University of Pernambuco is a private university, whose campus 

was established in Recife in the 1950s, as a result of the policy of creating colleges and 
universities introduced by the Catholic Church between 1940 and 1950. Initially, the 
university campus occupied buildings belonging to the Nóbrega Lyceum and, then, urban 
blocks in the surrounding area. In the 1960s, UNICAP received the Lyceum of Arts and 
Crafts and the Archdiocesan College, which guided the direction of its expansion. Over the 
1960s, 1970s and 1980s, the university structure was constantly expanding and a number 
of improvements were introduced, such as the construction of a central library, a parking lot, 
and a sports facilities and the restoration of a colonial building that houses a cultural centre 
known as Casarão Rosado. (CABRAL, 2013, p.83-86). Like the first European campuses, 
UNICAP was thus integrated into the urban fabric of the city centre. For this reason, it 
adopted the slogan “our campus is the city”. (CABRAL, 2013, p.86). The campus currently 
occupies an area which corresponds to precisely 94,498m2 and houses a number of different 
types of buildings, which coexist within it urban structure. These include modern pavilions 
with pilotis, colonial buildings and churches. The campus has in fact grown according to its 
functional demands, by occupying preexisting building or by adding new facilities to support 
academic, administrative and infrastructure needs. This has resulted in a complex structure 
that occupies four large urban blocks, composed of buildings, patios, gardens, parking lots, 
leisure spaces and passages and pathways. These pathways connect different spaces 
of the campus and establish shortcuts through the urban fabric. There is also an interior 
structure of formal and informal routes, which prioritize access to numerous faculties and 
academic centres through internal patios and gardens, rather than streets and other public 
spaces, as can be seen by comparing Nolli maps (Figures 2 and 3).
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Fig. 2 and 3: Nolli maps of the urban university blocks in 1970 and 2017 (from left to right). 

Source: Authors, 2018.

These observations and the three models of the university (linear, mesh and nuclear) 
as defined by Macêdo (1996, apud RODRIGUEZ, 2007, p.11-12) thus suggest that the 
campus of the Catholic University of Pernambuco belongs to a fourth type of campus, a 
mixed type (or an urban campus) much more closely integrated into the urban fabric. The 
mixed type includes some of the qualities of the mesh type (because it takes advantage 
of the urban fabric to locate its spaces) and some attributes of the linear type (because 
it takes advantage of the axes available for location of its buildings). It can also be said 
that the urban campus plays a fundamental role as an articulator of the urban fabric and 
as a facilitator of pedestrian movement through the urban fabric. As a way of shedding 
further light on these patterns of pedestrian movement, the present study sought to develop 
a configurational analysis of the campus pathways divided into two parts: (a) configured 
paths, which presents a syntactic analysis of the spatial configuration based on Nolli maps 
of the campus in 1970 (corresponding to the period of expansion of the university) and 2017 
(its current situation); and (b) created paths, which provides an analysis of predominant 
pedestrians flows, captured by local observations.

3 |  PATHS OF AN URBAN CAMPUS

3.1 Configured paths - spatial analysis of the campus (at global and local 
levels) 

At the global level, the UNICAP campus is located in Recife city centre, on which public 
transportation in the city converges. This area is characterized by a large number of bus 
routes and itineraries for the Metropolitan Region of Recife Public Transport Service users. 
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According to the Pelopidas Silveira City Institute, in 2011, nearly 75% of the total number of 
bus routes in Recife directly accessed the city centre. This produces a predominantly radial-
concentric system, with a low density of bus routes on the periphery and a high density in 
the city centre. (RECIFE, 2011) 

In view of this, a large flow of people also converges on the city centre. The area is 
constantly packed with people and is notorious for this, particularly on working days (Monday 
to Saturday). The people come from different parts of the city (districts and metropolitan 
region) for numerous purposes: working, studying, shopping or, simply, entertainment. The 
flow of pedestrians is intense, especially along public transportation corridors, such as 
Conde da Boa Vista, Norte and Cruz Cabugá Avenues.

Figures 4 and 5. Global integration of the city center of Recife - axial map and all lines axial map 
(from left to right).

 Source: Authors, 2018.

From a syntactic point of view, these corridors are the major integration routes and 
comprise the integration nucleus that contains 10% of the most integrated axial lines of 
the system (including the districts of Recife, Santo Antônio and São José). This nucleus is 
located roughly between Conde da Boa Vista Avenue (whose integration value is 1.90934) 
and Miguel Arraes de Alencar North Avenue (1.77901), where the mesh demonstrates a 
high degree of axiality. These routes are also the main axes of articulation between the 
continental and insular portions of the city. The core also contains Cruz Cabugá Avenue 
(1.74655); Rua Gervásio Pires (1,78789); Rua da Aurora (1.88085); Rua Dr. José Mariano 
(1,75862); Rua da Imperatriz (1,69333); Rua Princesa Isabel (1,62804); Rua da Fundição 
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(1, 66476); Rua João Lira (1,72567); Rua do Hospício (1,75161); and Mário Melo Avenue 
(1,71983). The Catholic University of Pernambuco is part of the integrated core of the city 
centre and plays an important role in articulating the city’s urban fabric. This articulation can 
be seen from the global integration map. (Figures 4 and 5). The integration level of the city 
centre varies from a maximum of 1.9093 to a minimum of 0.6158, with a mean of 1.26025. 
At local level, the Catholic University of Pernambuco plays an important role in facilitating 
pedestrian movement through the urban fabric. Patios, squares and a wide range of empty 
spaces between buildings, as well as spaces generated by the pilotis of many modernist 
buildings in the urban blocks, promote internal pedestrian movement by students, university 
employees and passers-by.

Fig. 6, 7 and 8. All-lines axial maps of the Campus in 1950, 1970 and 2017 (from left to right). 

Source: Authors, 2018.

In order to identify patterns of pedestrian movement defined by the spatial 
configuration of the campus, three all-lines axial maps were created using DepthmapX 
(Figures 7, 8 and 9). The maps correspond to the morphological features of the campus 
in 1950, 1970 and 2017. The first map (1950) presents a configuration heavily dependent 
on the streets as agents for facilitating the accessibility of various university faculties and 
departments. In this configuration, the streets are protagonists, especially those with a 
high level of integration: Rua do Príncipe, Rua Afonso Pena and Rua do Lazer (the streets 
marked red in the map). The second map (1970) shows a significant change. Open gates 
located at various points in the urban block allow pedestrians to cross it. Consequently, 
the role of streets declines in favour of internal paths (which become more integrated and 
red on the map). In this scheme, spaces defined by the pilotis of various buildings facilitate 
access to a larger number of internal spaces, which become much more integrated (or red 
in the map), while the levels of integration of the street diminishes significantly (blue spaces 
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in the map). The third map (2017) illustrates the current configuration, which consolidates a 
system highly dependent on the internal structure as the main agent for promoting access 
to the various spaces of the campus. In this scheme, the integration axis (red spaces) 
traverses two blocks and interconnects them. It is therefore clear that pilotis have promoted 
accessibility through the internal structure of the campus rather than direct access from 
the street. To confirm this hypothesis, observations were made in loco by capturing and 
registering the movement and flow of people. The purpose of this was to identify the paths 
created—informal paths spontaneously created by pedestrians on the campus—and, then, 
to evaluate the extent of the spatial analyses.

3.2 Created Paths - observation of socio-spatial patterns

3.2.1 Observation and registration of pedestrian movement and routes

Eighteen strategic points were selected for observation and registration of routes. 
These points correspond to places that people use to walk through the campus. Most of 
them correspond to building entrances or gates located at the edges of the existing urban 
blocks. An observation area corresponding to the immediate surroundings of the UNICAP 
was then drawn up. Eighteen students then positioned themselves at the specific points 
on working days and followed four people. People were randomly chosen to be followed, 
regardless of whether they were entering or leaving the campus. Their trajectories were 
registered on the map as a way of visualizing the chosen routes. (Figures 9 and 10). The 
data was recorded at 3:00 p.m. (a period of moderate movement time) and at 6:00 p.m. (a 
period of intense movement) precisely. 

These observations revealed that, on the UNICAP campus, during periods of both 
moderate and intense movement, a significant number of people opt for internal routes to 
the detriment of the peripheral ones, with the exception of a few passers-by who appeared 
unaware of the existence of internal routes. These internal routes suggest a connection 
between Conde da Boa Vista and Visconde de Suassuna Avenues, crossing the campus.
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Fig. 9 and 10. Maps of pedestrian movement at 3 p.m. and at 6 p.m. The maps capture flows 
of pedestrian movement throughout the urban blocks of the Catholic University of Pernambuco 

campus. 

Source: Authors, 2018.

3.2.2 Observation of pedestrian flows

The observation of pedestrian flow was based on people counts. At the same times, 
precisely 3:00 p.m. and 6:00 p.m., for five working days, students and volunteers were 
positioned at 18 strategic points (gates) to spend five minutes counting the number of 
passers-by who crossed these gates. These data were then converted into tables, charts 
and maps, which revealed a huge flow of people at Rua do Lazer (Figure 11), approximately 
40 per minute at 3:00 p.m. and roughly 75 per minute at 6:00 p.m. In fact, these figures reflect 
the intersection between peripheral and internal flows on Rua do Lazer. It is noteworthy that, 
at 6:00 p.m., the gates with the largest flow of people corroborates the internal logic of 
pedestrian movement identified. This is evidenced by the heavy flow circuit (more than 100 
people per minute) running from Rua da Soledade (171 and 137), crossing Rua do Príncipe 
(152) and Rua do Lazer (377), and Rua Almeida Cunha (110). (Fig. 12 and 13).
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Fig. 11. Temporary flea market at the Rua do Lazer within the campus of the UNICAP. Photos: 
Robson Canuto

The heavy cross-flow found on Rua do Lazer and Rua Almeida Cunha attests to 
the high level of integration of internal routes. This could, however, be improved further by 
strengthening the axiality of these routes by way of interventions such as the removal of 
barriers. The existing barriers (such as fences, walls, gates, parking lots and other types 
of obstacle) not only restrict natural movement but also slow it down, since people have to 
walk greater distances to reach their destination. Removal of these obstacles could thus 
increase walkability and improve the city.

Fig. 12 and 13. Maps of number of people crossing “virtual” gates at 3:00 p.m. and at 6 p.m. The red 
gates illustrate high numbers of people crossing spaces while blue gates register lower numbers. 

Source: Authors, 2018.
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4 |  THE ROLE OF PILOTIS AS AN INTEGRATOR OF SPACE
On the UNICAP campus, the pilotis provide a space that not only facilitates 

pedestrian movement through the blocks, but also integrates spaces for social, academic 
and commercial activities. Students, teachers and members of the staff are protagonists of 
the pilotis. People are often found talking, studying, shopping, eating or attending events 
such as exhibitions, concerts, conferences and bazaars. In fact, commercial activities have 
gradually been incorporated into the UNICAP campus, many of which are established near 
the pilotis. In recent years, they have made the university slogan “Our campus is the city” 
a reality. The presence of commercial activities shows that the functions of the city and 
the campus merge completely in this space, making the campus much more economically 
dynamic and integrated. The pilotis make social and commercial practices (meeting and 
exchanging) possible. According to Vargas (2001, p.11), “for the establishment of commercial 
exchanges, meeting is necessary. And commercial exchange will not only be of goods, but 
also ideas, words, experiences and sensations. And this exchange… cannot be established 
without a physical space”. Vargas also states that:

the need of meeting for the materialization of exchange will lead commercial 
activity to look for places that are more conducive to this encounter, which 
coincide with the crossing of flows of people or with places where other social 
activities occur for various purposes: religion, politics, entertainment and 
culture (VARGAS, 2001, p.20).

Things are no different at UNICAP. Commercial exchange commonly occurs along 
routes promoted by the pilotis or near them, as can be seen from the emergence of various 
retail outlets in these spaces, including bookstores, boutiques and a stationer’s, as well as 
various types of services (restaurants, kiosks and photocopying services). (Figures 15 and 
16). The syntactic attributes of space thus help to establish commercial exchange and value 
is assigned according to the logic of the flow of people and goods. Hence, the appropriateness 
of space is also relevant to this process. In fact, it is a necessary precondition for it.
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Fig. 15. Several types of social and commercial activities on campus’ pilotis. Photos: Marcos 
Vinícius.

Fig. 16. Social and commercial activities on campus’ pilotis. Photos: Bárbara Campos.

5 |  CONCLUSIONS
Spatial analysis and observation of the social use of space identified different 

patterns of pedestrian movement within the campus and its relations with commercial uses. 
These patterns demonstrate that various kinds of access through existing gates promote the 
use of internal pathways, which is a positive factor for the fluidity of pedestrian movement 
and the articulation of the street network. This integrates the campus and city and could be 
improved further.
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These findings may contribute to the future development of urban design guidelines 
for the university space and its surroundings. One possible guideline is the consolidation 
of more pedestrian pathways within the urban blocks and one probable alternative is to 
expand routes through the adjacent urban blocks, in order to establish more alternatives of 
movement between the campus and public transportation corridors, such as Conde da Boa 
Vista Avenue. This will have a positive impact in terms of the integration of the local urban 
space, as many students and members of the staff arrive via these corridors.

Based on the hypothesis that the opening of certain barriers can improve local 
walkability, routes were simulated by removing existing barriers to the movement of people. 
Three possible infiltrations of pedestrian pathways were proposed in the urban block of the 
Nóbrega Lyceum. These aim to consolidate the pedestrian connections between Conde da 
Boa Vista Avenue and UNICAP by internal routes. The results indicate a slight improvement 
in levels of local integration in all three simulations.

It can be concluded that more alternative internal routes can be created to promote 
smoother pedestrian flow through the urban space. This strategy would integrate blocks 
whose existing walls, fences and other obstacles limit the movement of people. The 
infiltration through the blocks will not only make the circuits more efficient, but also increase 
urban vitality and boost the local economy.
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