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Abstract

The arterial street is considered the backbone and structuring element of an urban
area. As a linear structure, this typology of street is understood both as the main
mobility axis and as a place that stimulates urban vitality and provides the de-
sired setting for everyday urban life. This research addresses how arterial streets,
often exclusively seen as vehicle movement routes, can enhance public life and

improve livability.

Saudi Arabia’s 2030 Vision prioritizes people, their quality of life, and the social
impact of the built environment. Rapid urban, social, and economic changes have
shaped Saudi cities, especially since the 1970’s oil boom, impacting both the
physical structure of cities and public life, leading to a decline in the significance
of streefs as interactive spaces.

Amidst these transformative changes, redesigning arferial streets is seen as an
opportunity to improve the quality of life. In addition to supporting the urban struc-
ture and connecting ifs parts, it can foster a more cohesive and integrated social
interaction. In this regard, this study’s main objective is to build an urban code for
arferial streets that enables the support of livability.

The urban code is formulated by a process of reading, interpreting, and de-
coding the formal characteristics of eight international reference cases of livable
arferial streets, and two local arterial streets. The decoding process was based
on an interdisciplinary, multiscale approach that instrumentally combines mor-
phological interpretation and public life studies to read, decode, and code their
physical qualities. Based on the extracted morphological qualities that support
livability, the urban code systematizes typological variants, expressed through
abstract representations, reducing the sftreet composition to its essential formal

characteristics in three scales.

Keywords:
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Resumo

Ao longo da histéria, a rua tem sido fundamental para a vida social dos seres
humanos. Espaco essencial para a vida publica, desde a antiguidade foi uma
componente fundamental na formacéo das cidades. A rua, enquanto elemento
urbano do espaco publico, suporta varias necessidades humanas, como a co-
municacdo, o enfrefenimento e o cumprimento de funcdes politicas, religiosas,
comerciais, civicas e sociais. A rua, para além de um canal de circulacdo, é

suporte de lugares sociais, econdémicos e de lazer para as pessoas.

A rua evoluiu e assumiu diferentes papéis e formas, desde a cidade industrial até
aos contextos urbanos contemporaneos. O movimento moderno influenciou a
rua e a sua vida social, favorecendo o automével. Além disso, a transformacao
de numerosas ruas em estradas, em grande parte devido ao crescente dominio
do automével nos espacos urbanos, afectou anocdo de rua (Jacobs et al,, 1996).

Como resultado, a rua adquiriv uma maior diversidade de tipos e classificacoes.
As ruas que evoluiram para ruas arteriais urbanas representam o nicleo da vida
econdémica e social das cidades (Svensson et al, 2004). No entanto, o incre-
mento dos automéveis particulares, seguido da conjugacao entre as profissdes
de engenharia de fréfego e de planeamento no inicio do século XX, afectou a
forma e o uso das actuais ruas arteriais, levando & perda da sua afracdo como
locais de reunido, de vida e de trabalho. Como resultado, as ruas arteriais foram
reduzidas a meros canais de circulacéo em vez de potenciais pontos focais e

centros de trocas das cidades [Jacobs et al,, 1996).

Considera-se que a rua arterial é a coluna vertebral e o elemento esfruturante de
uma drea urbana. Enquanto estrutura linear, esta tipologia de rua ¢ enfendida
simulfaneamente como um eixo de mobilidade principal € como um local que
estimula a vitalidade urbana e suporta a vida publica urbana quotidiana. A rua
arferial & um elemento urbano complexo e multifuncional, que combina o papel
de via e de lugar. Caracteriza-se pela sobreposicdo de funcées e actividades
variadas, consfituindo uma forma de espaco publico hierarquizante do tecido
urbano em que se encontra. A dissertacéo aborda como a rua arterial, muitas
vezes vista exclusivamente como via de circulacdo de veiculos, pode suportar e

melhorar a vida publica de quem a habita e visita.
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No contexto da Ardbia Saudita, o pafs sofreu uma répida urbanizacdo apés o
boom petrolifero da década de 1970, que se manteve até ao final da década
de 1980 e muito depois. Ao longo dos anos, a procura de habitacdo e empre-
go alargou as fronteiras das cidades e as redes rodovidrias mais rapidamente
do que o planeamento conseguia acompanhar, produzindo bairros suburbanos
mondtonos (Misk Art Institute, 2018).

Este crescimento disperso trouxe uma nova escala as cidades sauditas, que foi
sustenfada e aumentada pela mobilidade automével. O boom do petréleo que
impulsionou a urbanizacdo moderna na Arébia Saudita também infroduziu uma
devocao ao "Motordom” e o planeamento das cidades foi orientado pela ideia
de que o automével deveria ser o meio de transporte predominante.

As ruas preexistentes que suporfavam a vida social e publica transformaram-se
em estradas para a circulacdo de veiculos e tornaram-se as linhas direcionais
que ligam os quarteirdes residenciais &s zonas comerciais descentralizadas da
cidade. Nasegundametade do século XX, a maioria das cidades e bairros perdeu
o seu espaco publico para o automével privado. Assim, foram reduzidas a quar-
teirdes de edificios isolados cercados por vias asfaltadas com laterais ndo tran-

sitdveis e os espacos abertos transformaram-se em parques de estacionamento.

No entanto, em 2016, a Ardbia Saudita introduziu a Visdo 2030, incluindo o
programa de Qualidade de Vida, que visa melhorar as infraestruturas e os frans-
portes, o desenho urbano e os factores ambientais. A este respeito, na sequén-
cia da Visao 2030 do pais e do programa de Qualidade de Vida, surgiv grad-
ualmente uma série de mudancas socioecondmicas e econémicas nas cidades
sauditas. Estas incluem uma série de projectos e iniciativas, que desempenham
um papel crucial ndo sé na modelacéo da forma urbana da cidade num futuro
previsivel, mas também na modelacdo das transformacées sociais, incluindo o
estilo de vida, que atualmente depende dos automéveis como principal meio
ndo sé de transporte, mas também de entretenimento, para um estilo de vida de

maior qualidade.

Neste confexto, a Ardbia Saudita estd atualmente a passar por enormes mu-
dancas, e acredita-se que o redesenho das ruas arteriais representa uma opor-
tunidade para melhorar a qualidade de vida nas cidades. Para além de apoiar
a estrutura urbana e ligar as suas partes, pode promover uma interacdo social
mais coesa e integrada. Nesse sentido, o obijetivo principal deste estudo é con-
struir um codigo urbano para as vias arferiais que favoreca o suporte da vida

pUblica social.

No seu estudo sobre a forma da cidade, Colin Rowe e Fred Koetter sublinham
que a cidade existente pode ser utilizada como uma referéncia, um instrumento
diddtico (Rowe e Koetter, 1978). A cidade e os seus componentes, incluindo as

ruas, podem ser uma fonte rica de conhecimento e um instrumento valioso com o
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qual podemos aprender. Por conseguinte, estes componentes estdo disponiveis
como um quadro de referéncia aberto de ingredientes urbanos com os quais se

pode aprender para se construir ou desenvolver uma cidade.

Esta compreensdo permite formular a hipétese de que existem principios para
a composicdo de ruas arteriais que suportam a vida piblica e que estes princi-
pios est@o presentes e podem ser deduzidos das préprias ruas arteriais vividas
existentes. Por outras palavras, o estudo das ruas arteriais que suportam vida ex-
istentes em diferentes contextos pode ser uma fonte de conhecimento. Propoe-se
entéo descodificar os principios de composicdo que favorecem a vida publica
afravés da interprefacdo e descodificacdo das caracteristicas formais das ruas
arferiais infernacionais que suportam vida em comparacdo com as ruas arteriais
Sauditas - incluindo a forma como estas ruas se relacionam com as actividades
e os comportamentos das pessoas. Consequentemente, a sinfefizacao das car-

acterfsticas formais confribui para a formulacgo de um cédigo urbano que se

suporta na abstracéo fipolégica para expressar regras essenciais para a com-
posicdo de ruas arteriais, e que possa ser adaptado a necessidades e vontades

especificas de cada lugar.

O cédigo urbano ¢ formulado por um processo de leitura, interpretacéo e de-
scodificacdo das caracteristicas formais da rua arterial. O processo de descod-
ificacdo baseou-se numa abordagem interdisciplinar e multiescalar que combi-
na instrumentalmente a inferpretacéo morfolégica e os estudos da vida publica

para ler, descodificar e codificar as suas qualidades formais.

As trés escalas seleccionadas para esta investigacdo sdo a microescala (o in-
terface da rua), a mesoescala (a particdo da rua) e a macroescala (a esfrutura
urbana). A microescala aborda as propriedades configuracionais da interface
da rua e a potencial percecdo visual que os pedes teém dela ao nivel do rés do
chdo. A mesoescala refere-se & escala intermédia, que frata os componentes
das particdes e subparticdes da rua em relacdo as actividades dos pedes, per-
mitindo a descodificacdo das qualidades da rua que promovem a sua habitab-
ilidade e vivéncia. Finalmente, a macro-escala aborda o estudo da rua ao nivel
da estrutura urbana, onde o inferesse principal ¢ a influéncia dos padrées das

ruas e quarteirdes, e a sua permeabilidade, no fluxo pedonal.

A abordagem interdisciplinar multinivel desenvolvida para esta investigacao é
um método misto que integra dados quantitativos e qualitativos para abordar as
questdes de investigac@o de modo abrangente. Por conseguinte, a investigacéo
recorreu a um conjunfo de procedimentos e métodos para recolher e analisar
dados. Foram utilizados determinados métodos em funcéo da escala, da forma
e da vida urbana da rua selecionada. Consequentemente, a criacdo de um

cédigo urbano foi formulada afravés de trés fases fundamentais.

Vil
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A primeira fase baseia-se na leitura interpretativa de oifo casos internacionais
de referéncia de ruas arteriais habitaveis, e de duas ruas arteriais locais, propor-
cionando uma oportunidade para uma investigacdo aprofundada da complex-
idade das ruas arteriais. Os estudos de caso internacionais centram-se em dois
casos principais, a Avenida da Republica em Lisboa e a Avinguda Diagonal em
Barcelona, e seis casos ancilares de ruas arteriais habitéveis que consistem em
centralidades lineares com qualidades morfolégicas que permitem estabelecer
paralelos comparativos com os casos principais. Para além destes, duas ruas
arteriais de Riade foram escolhidas como estudos de caso locais. A escolha de
Riade justifica-se por ser um caso representativo da concepcdo e formacdo de
ruas arferiais na Ardbia Saudita.

A segunda fase infroduziu uma andlise comparativa das experiéncias internac-
ionais em paralelo com os estudos de caso locais. A leitura comparativa das
frés escalas permitiu compreender as diferencas nos elementos morfolégicos
descodificados que melhoram a vida publica nos estudos de caso internacion-

ais em comparacdo com os locais.

A oltima fase consistiu na extraccdo de caracteristicas morfolégicas partilhadas
que melhoram a vida publica e na construcao da sua fipificacdo por abstraccéo
racional. Os fipos gerados referem-se, antes de mais, ao principio de organ-
izacdo espacial que define o suporte de vida urbana das ruas arteriais. Nesta
perspefiva, a abordagem da pesquisa medeia duas relacées interdependentes:
primeiro, a de descodificacdo e codificacéo; segundo, a de influéncia internac-

ional e adaptacao local.

Com base nas qualidades morfolégicas extraidas que suportam a vida publica,
o codigo urbano sistematiza variantes fipolégicas, expressas através de repre-
sentacées abstractas, reduzindo a composicéo da rua as suas caracterfsticas

formais essenciais nas trés escalas seleccionadas.

Embora estes tipos tenham emergido de um conjunto especifico de factores cul-
turais, climdticos e econdémicos, os principios fipolégicos que lhes estdo subjo-
centes tém o potencial de serem transferidos e adaptados a diferentes contextos
para consfituirem um ponto de referéncia explicito e implicito. Como referem
Christetal,, (2015), o conceito de tipologia caracteriza-se pela sua natureza ab-
strata e geral, permitindo-lhe franscender localizacdes geogrdficas especificas.
Assim, espera-se confribuir para fundamentar o futuro projeto de ruas arteriais

habitéveis com flexibilidade e capacidade de adaptacdo a diferentes contextos.

Palavras-chave:

rua, morfologia urbana, vida publica, cédigo urbano, habitabilidade
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Figure 7.1-1 The plan of Avenida da Liberdade in 1881. (Source: Camara Municipal de Lisboa:

htip:/ /lisboa-e-o-tejo blogspot.com/2018 /12/.)

Figure 7.1-2 Avenida da Liberdade, Lisbon, Porfugal.
a) Plan and cross-section of Avenida da Liberdade. (Source: Author's Edition)
b) An aerial view of Avenida de Liberdade. (Source: Author's Edition, 2022).

Figure 7.1-3 Plan of Lisbon by Frederico Ressano Garcia Lamas, 1874-1911 in 18/1.
(Source: lldefonso et al., 2019).

Figure 7.1-4 Cross-sections of the major avenues in the Avenidas plan. (Source: Author's Edition).
Figure 7.1-5 A Temporal Shifts: Praca do Comércio, Lisbon.

a) Automobiles invasion during the second half of the 20th century. (Source: Lisbon municipal

archive:htips: //arquivomunicipal3.cm-lisboa.pt/X-argWEB /Result.aspx?id=22921984ype=PCD).

b) Praca do Comércio in 2022. (Source: Author's Edition).
Figure 7.1-6 Avenida da Republica, Lisbon, Portugal.
a) The layout of Lisbon. (Source: Formaurbis research laboratory archive).

b) Avenida da Republica and the central axis of Lisbon within the built environment.

(Source: Formaurbis research laboratory archive).
c) An aerial view of Avenida da Republica, 2023. (Source: Author’s Edition, 2023).
Figure 7.1-7 Avenida da Republica before the recent intervention.

a) An cerial view of Avenida da Republica prior to the intervention, displaying the street partition

and layout. (Source: Camara Municipal de Lisboa, 2015).
b) Cross-section of the avenue before the intervention. (Source: Author’s Edition).

Figure 7.1-8 The two distinct sections of Avenida da Republica and the selected samples for the

study in each section. (Source: Author's Edition).

Figure 7.1-9 Maps depicting the ground floor uses and building heights along Avenida da

Republica. (Source: Author's Edition).
Figure 7.2-1 Cerdd's plan for Barcelona, 1859. (Source: Rueda, 2020).
Figure 7.2-2 Cerda's basic orthogonal grid. (Source: Author's Edition).

Figure 7.2-3 Cross-sections of Cerda's streets hierarchy for the internal and main streets.

(Source: Author's Edition).

Figure 7.2-4 Vertical and Horizontal layout of Barcelona with the city’s major streets.

(Source: Author's Edition).

Figure 7.2-5 Macia Plan 1932-1935. (Source: Rueda, 2020).
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Figure 7.2-6
a) Placa Cerda in 1970. (Source: SOLA-MORALES, 2007).
b) Avinguda Meridians in the 1970s. {Source: SOLA-MORALES, 2007).

Figure 7.2-7 Green urban area in the 1895 Cerda plan, in the 1863 Cerda plan, in the current

situation, and in a superblock scenario. (Source: Redrawn from Rueda, 2020).

Figure 7.2-8 Satellite view of Barcelona indicating Avinguda Diagonal. {Source: Google Earth

with modifications by the author).

Figure 7.2-9 Avinguda Diagonal, Barcelona.

a) Map of the three disfinct sections of the Diagonal. (Source: Author's Edition).
b) An aerial view of Avinguda Diagonal. (Source: Author’s Edifion, 2022).

Figure 7.2-10 Citizen participation in shaping the future of the Diagonal's design.
(Source: Llano, 2016).

Figure 7.3-1 Satellite view of Paris indicating Avenue des Champs- Elysées. (Source: Google

Earth with modifications by the author).

Figure 7.3-2 Plon and cross-section of Avenue des Champs- Elysées, Paris.

(Source: Author's Edition).

Figure 7.3-3 Satellite view of Vienna indicating Ringstrasse.

(Source: Google Earth with modifications by the author).
Figure 7.3-4 Plan and cross-secfion of Ringstrasse, Vienna. (Source: Author's Edifion).

Figure 7.3-5 Satellite view of Berlin indicating Unter den Linden.

(Source: Google Earth with modifications by the author).
Figure 7.3-6 Plan and cross-section of Unter den Linden, Berlin.

Figure 7.3-7 Satellite view of Sao Paulo indicating Avenida Paulista.

(Source: Google Earth with modifications by the author).
Figure 7.3-8 Plan and cross-section of Avenida Paulista, S&o Paulo. (Source: Author's Edifion).

Figure 7.3-9 Satellite view of Buenos Aires indicating Avenida 9 de Julio. (Source: Google Earth

with modifications by the author).
Figure 7.3-10 Plan and cross-section of Avenida 9 de Julio, Buenos Aires. (Source: Author’s Edition).

Figure 7.3-11 Satellite view of Singapore indicating Orchard Road.

(Source: Google Earth with modifications by the author).

Figure 7.3-12 Plan and cross-section of Orchard Road, Singapore. (Source: Author's Edition).
Figure 8.1-1 The urban layout of Avenidas Novas, Lisbon. (Source: Proenca, 2014).

Figure 8.1-2 The street hierarchy of Avenidas Novas, Lisbon. (Source: Proenca, 2014).

Figure 8.1-3 An aerial view shows the common occupation of the urban blocks' courtyards of

Avenidas Novas, Lisbon. (Source: Author's Edition, 2022).
Figure 8.1-4 The sireet intersection frequency of Avenida da Republica. (Source: Author's Edition).

Figure 8.1-5 The average pedestrian count for samples "AE," "AW," and "BW" along Avenida
da Republica.

Figure 8.1-6 The average pedestrian count for sample "BE".

Figure 8.1-7 The average pedestrian count for samples “CE” and "CW".
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Figure 8.1-8The Diagonal centralsectionandthe studyselectedsample “A." (Source: Author'sEdifion).

Figure 8.1-9 The ground floor uses and building heights along the central section of the

Diagonal. {Source: Author's Edifion).

Figure 8.1-10 The Diagonal second section and the study selected sample “B.”

(Source: Author's Edition).

Figure 8.1-11 The ground floor uses and building heights along the second section of the

Diagonal. (Source: Author's Edifion).

Figure 8.1-12 The Diagonal last section and the study selected sample “C".

(Source: Author’s Edition).

Figure 8.1-13 The ground floor uses and building heights along the last section of the

Diagonal. (Source: Author's Edition).

Figure 8.1-14 An aerial view shows the typical chamfered urban block of Barcelona and

the common occupation of the blocks' courtyards. (Source: Author's Edition, 2022).
Figure 8.1-15 Maps of the Diagonal’s sireet hierarchy. (Source: Author’s Edifion).
a) The central section.

b) The second section.

¢) The third section.

Figure 8.1-16

a) The Diagonal central section’s surrounding public and private spaces of urban blocks.

(Source: Author’s Edition).
b) The urban block built form surrounding the Diagonal central section. (Source: Author's Edition).

Figure 8.1-17 The street intersection frequency of the Diagonal central section.

(Source: Author's Edition).
Figure 8.1-18

a) The Diagonal second section’s surrounding public and private spaces of urban blocks.

(Source: Author’s Edition).
b) The urban block built form surrounding the Diagonal second section. (Source: Author's Edition).

Figure 8.1-19 The sireet intersection frequency of the Diagonal second section.

(Source: Author's Edition).
Figure 8.1-20

a) The Diagonal third section’s surrounding public and private spaces of urban blocks.

(Source: Author's Edition).
b) The urban block built form surrounding the Diagonal third sectfion. (Source: Author's Edifion).

Figure 8.1-21 The street intersection frequency of the Diagonal third section.

(Source: Author's Edition).

Figure 8.1-22 Plan and cross-section show the passageways in the L'illa Diagonal

shopping center. (Source: Author’s Edition).
Figure 8.1-23 The average pedestrian count for samples “BS” and “AN" of the Diagonal.
Figure 8.1-24 The average pedestrian count for samples “AS" and "BN" of the Diagonal.

Figure 8.1-25 The average pedestrian count for samples “CS” and "CN" of the Diagonal.
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Figure 8.2-1 Sample “A", Avenida da Republica.
a) Plan and cross-section of sample “A”. (Source: Author's Edition).

b) Top-down photo of sample "A", showcasing the overall layout of the sample.

(Source: Author's Edition, 2023).
Figure 8.2-2 Sample "B, Avenida da Republica.
a) Plan and cross-section of sample “B”. (Source: Author's Edition).

b) Top-down photo of sample "B", showcasing the overall layout of the sample.

(Source: Author's Edition, 2022).
Figure 8.2-3 Sample "C”, Avenida da Republica.
a) Plan and cross-section of sample “C". (Source: Author’s Edifion).

b) Top-down photo of sample "C", showcasing the overall layout of the sample.

(Source: Author's Edition, 2021).

Figure 8.2-4 Cross-sections of Samples “A, B, and C" in Avenida da Republica show the

pedestrians and automobile ratios. (Source: Author's Edition).

Figure 8.2-5 Cross-sections of the three selected samples in Avenida da Republica show the

street width and building height rafios. {Source: Author's Edition).

Figure 8.2-6 A series of photographs capturing the pedestrian activities of three selected

samples of Avenida da Republica.

a) Sample “A." (Source: Author's Edition, 2020).

b) Sample “B." (Source: Author's Edifion, 2020).

c) Sample "C." (Source: Author's Edition, 2020).

Figure 8.2-7 The average number of pedestrians’ age and gender count of sample "AE.”
Figure 8.2-8 The average number of pedestrians’ age and gender count of sample "AW."
Figure 8.2-9 The average number of pedestrians’ age and gender count of sample "BE.”
Figure 8.2-10 The average number of pedestrians” age and gender count of sample "BW.”
Figure 8.2-11 The average number of pedestrians’ age and gender count of sample “CE.”
Figure 8.2-12 The average number of pedestrians’ age and gender count of sample "CW."
Figure 8.2-13 Sample "A”, Avenida Diagonal.

a) Plan and cross-section of sample “A." (Source: Author’s Edition).

b) Top-down photo of Sample "A", showcasing the overall layout of the sample.

(Source: Author's Edition, 2022).
Figure 8.2-14 Sample "B", Avenida Diagonal.
a) Plan and cross-section of sample “B.” (Source: Author's Edifion).

b) Top-down photo of sample "B", showcasing the overall layout of the sample.

(Source: Author's Edition, 2022).
Figure 8.2-15 Sample "C", Avenida Diagonal.
a) Plan and cross-section of sample “C." {Source: Author's Edition).

b) Top-down photo of sample "C", showcasing the overall layout of the sample.

(Source: Author's Edition, 2022).

XXV



263 Figure 8.2-16 Cross-sections of samples “A, B, and C" show the pedestrian-to-automobile ratio.

(Source: Author’s Edition).

264 Figure 8.2-17 Cross-sections of the three selected samples show the street width and
building height rafio. (Source: Author’s Edition).
268 Figure 8.2-18 A series of photographs capturing the pedestrian activities of three selected

samples of Avenida Diagonal.

a) Sample "A." (Source: Author’s Edition, 2022).

269 b) Sample “B.” (Source: Photos: Al Mushayt, 2022).
270 c) Sample “C." {Source: Photos: Al Mushayt, 2022).
271 Figure 8.2-19 Photos of pedestrian activities in the pedestrian central area of Sample “B.”

(Source: Author's Edition, 2022).

272 Figure 8.2-20 The average number of pedestrians’ age and gender count of Avenida

Diagonal, sample “A."

273 Figure 8.2-21 The average number of pedestrians’ age and gender count of Avenida

Diagonal, sample “B.”

274 Figure 8.2-22 The average number of pedestrians’ age and gender count of Avenida

Diagonal, sample “C."

277 Figure 8.3-1 Plans of the three selected samples “A”, "B” and “C" of Avenida da Republica

show the rhythm and proximity of the street inferfaces. (Source: Author's Edition).

278 Figure 8.3-2 Cross-sections of sample “A” in Avenida da Republica, show visual and

physical permeability of the street interfaces. (Source: Author's Edifion).

279 Figure 8.3-3 Cross-sections of sample "B" in Avenida da Republica show visual and

physical permeability of the street interfaces. (Source: Author's Edifion).

280 Figure 8.3-4 The percentage of parficipants’ visual preference for sireet areas of interest

[AOls) in Avenida da Republica, sample “A.”
a) Sample "AE". {Source: Author's Edition).
281 b) Sample "AW." (Source: Author’s Edition).

282 Figure 8.3-5 The percentage of participants’ visual preference for street areas of interest

(AOls) in Avenida da Republica, sample “B.”
a) Sample "BE." (Source: Author's Edition).
283 b) Sample “BW." (Source: Author’s Edition).

284 Figure 8.3-6 Cross-sections of sample “C" in Avenida da Republica, show the visual and

physical permeability of the street interfaces. (Source: Author's Edition).

285 Figure 8.3-7 The percentage of participants’ visual preference for street areas of interest

[AOIs) in Avenida da Republica, sample "C."

a) Sample “CE." (Source: Author's Edition).

286 b) Sample “CW." (Source: Author's Edition).
287 Figure 8.3-8 The percentage of parficipants’ visual preference for street areas of interest (AOls).
287 Figure 8.3-9 The percentage of participants’ visual preference with the three samples

“A","B", and "C" of Avenida da Republica.
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Figure 8.3-10 Plans of the three selected samples “A”, "B” and “C" of Avinguda Diagondl,

show the rhythm and proximity of the sfreet inferfaces. (Source: Author’s Edition).

Figure 8.3-11 Cross-sections of sample "A” in Avinguda Diagonal show visual and physical

permeability of the street inferfaces. (Source: Author’s Edition).

Figure 8.3-12 The percentage of participants’ visual preference for street areas of interest

[AOIs) in Avinguda Diagonal, sample “A."
a) Sample “AS." (Source: Author’s Edition).
b) Sample "AN." (Source: Author's Edition).

Figure 8.3-13 Cross-sections of sample "B” in Avinguda Diagonal show visual and physical

permeability of the sireet inferfaces. (Source: Author’s Edition).

Figure 8.3-14 The percentage of partficipants’ visual preference for street areas of inferest

[AOls) in Avinguda Diagonal, sample “B."
a) Sample “BS."” (Source: Author's Edition).
b) Sample “BN." (Source: Author's Edition).

Figure 8.3-15 Cross-sections of sample “C" in Avinguda Diagonal show the visual and

physical permeability of the street inferfaces. (Source: Author's Edition).

Figure 8.3-16 The percentage of participants’ visual preference for sireef areas of interest

(AQls) in Avinguda Diagonal, sample "C.”"
a) Sample “CS." (Source: Author's Edifion).
b) Sample "CN." (Source: Author's Edition).

Figure 8.3-17 The percentage of parficipants’ visual preference for Avinguda Diagonal

street areas of interest (AOls).

Figure 8.3-18 The percentage of participants’ visual preference with the three samples

A", "B", and "C" of Avinguda Diagonal.
Figure 9.1-1 A layout plan of Al-Malaz District, 1953. (Source: Al-Hathloul, 2017, p. 103).

Figure 9.1-2 Doxiadis's master plan of Islamabad in the 1960s. (Source: Capital Development

Authority Archives, Igbal Hall, G-7, Islamabad: hitps:/ /www.cda.gov.pk /about_islamabad /mpi/MasterPlan).

Figure 9.1-3 Doxiadis Master Plan of Riyadh.
a) The First Strategic Master Plan of Riyadh, 1972. (Source: Middleton, 2009, p. 102).

b) Road Network Hierarchy, 1972. (Source: Al Naim, 2013, p. 74).

Figure 9.1-4 Doxiadis' typical Cross Section of Roads, 1972. (Source: Middleton, 2009, p. 114).

Figure 9.1-5 SCET revision to the Doxiadis Master Plan, 1978. (Source: Middleton, 2009, p.

Figure 9.1-6 Map of Riyadh's Public Transport Network. {Source: Royal Commission for Riyadh

CiTy, 2017 hitps://www.rerc.gov.sa/en/projects /king-abdulaziz-project-for-riyadh-public-transport) .

Figure 9.1-7 Map of Riyadh displaying the locations of the selected case studies.

(Source: Author's Edition).

Figure 9.1-8 Comparative aerial view of the local case studies, illustrating the visible changes and

progress over a span of 23 years, from 2000 to 2023. (Source: Google Earth with modifications by the author).

a) Khalid bin Al-Waleed.

XXVII



329

330

333

334

337

338

339

340

341

342

343

346

347

348

349

350

353

b) Abi Jaffar Al Mansour.

Figure 9.2-1 Diagram illustrating Riyadh's orthogonal grid system with emphasis on the city's

main axes. (Source: Author’s Edition).
Figure 9.2-2 Riyadh's central area within the city's urban layout. (Source: Author’s Edition).

Figure 9.2-3 Series of photographs capturing the essence of Riyadh's central areq, offering

a visual narrative of its streets, iconic landmarks, and urban atmosphere, 2021. (Source: Author's Edition).
Figure 9.2-4 Urban patterns in Riyadh's central area. (Source: Author’s Edition).

a) The Irregular Grid.

b) The Orthogonal Grid.

c) The Organic Grid.

Figure 9.2-5

a) The urban layout of the selected urban area. (Source: Author's Edition).

b) Riyadh's 2X2 km basic structure unit. (Source: Author's Edition).

Figure 9.2-6

a) Street hierarchy of the selected urban area. (Source: Author's Edition).

b) Cross-sections of the street hierarchy within the urban area. (Source: Author's Edifion).
Figure 9.2-7 The selected samples for analysis of the local case studies.

a) The two disfinct sections of Khalid bin Al-Waleed Street and the selected samples for the study.

(Source: Author's Edition).

b) The two distinct sections of Abi Jafar Al Mansour Street and the selected samples for the study.

(Source: Author's Edition).

Figure 9.2-8

a) The public and private spaces of the surrounding common urban blocks. (Source: Author's Edition).
b) The urban block built form surrounding the local case studies. (Source: Author's Edifion).

Figure 9.2-9 The street infersection frequency of the local case studies.

a) Khalid bin Al-Waleed Street. (Source: Author's Edition).

b) Abi Jafar Al Mansour Street. (Source: Author's Edition).

Figure 9.2-10 Khalid bin Al-Waleed Street: Plan and cross-section of sample “A.”
(Source: Author's Edition).

Figure 9.2-11 Khalid bin Al-Waleed Street: Plan and cross-section of sample “B."
(Source: Author's Edition).

Figure 9.2-12 Khalid bin Al-Waleed Street: Plan and cross-section of sample “C."
(Source: Author’s Edition).

Figure 9.2-13 Khalid bin Al-Waleed Street: Cross-sections of samples “A, B, and C" show
pedestrian-fo-automobile ratios. (Source: Author’s Edition).

Figure 9.2-14 Khalid bin Al-Waleed Street: Cross-sections of samples “A, B, and C" show
the street width and building height ratios. (Source: Author’s Edition).

Figure 9.2-15 Abi Jafar Al Mansour Street: Plan and cross-section of sample “A."

(Source: Author's Edition).
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Figure 9.2-16 Abi Jafar Al Mansour Street: Plan and cross-section of sample “B."

(Source: Author's Edition).

Figure 9.2-17 AbiJafar Al Mansour Street: Plan and cross-section of sample “C."

(Source: Author's Edition).

Figure 9.2-18 AbiJafar Al Mansour Street: Cross-sections of samples “A, B, and C” show

pedestrian-fo-automobile ratios. (Source: Author's Edition).

Figure 9.2-19 Abi Jafar Al Mansour Street: Cross-sections of samples “A, B, and C" show

the street width and building height rafios. {Source: Author's Edition).

Figure 9.2-20 The ground floor uses and building heights along Khalid bin Al-Waleed Street.
a) The first section. (Source: Author’s Edition).

b) The second section. (Source: Author's Edition).

Figure 9.2-21 Plans of the three selected samples “A”, “B" and "C" of Khalid bin Al-Waleed

Street show the rthythm and proximity of the street interfaces. (Source: Author’s Edition).

Figure 9.2-22 Cross-sections of sample “A" of Khalid bin Al-Waleed Street show the visua

and physical permeability of the street interfaces. (Source: Author’s Edition).

Figure 9.2-23 The percentage of participants’ visual preference for street areas of interest

(AOls) in Khalid bin Al-Waleed, sample “A."
a) Sample "AE." (Source: Author's Edifion).
b) Sample "AW." (Source: Author's Edition).

Figure 9.2-24 Cross-sections of sample “B" of Khalid bin Al-Waleed Street show the visual

and physical perme-ability of the street interfaces. (Source: Author's Edition).

Figure 9.2-25 The percentage of participants’ visual preference for street areas of inferest

(AOIs) in Khalid bin Al-Waleed, sample “B.”
a) Sample “BE." (Source: Author's Edition).
b) Sample "BW." (Source: Author's Edition).

Figure 9.2-26 Cross-sections of sample “C" of Khalid bin Al-Waleed Street show the visual

and physical perme-ability of the street interfaces. (Source: Author's Edition).

Figure 9.2-27 The percentage of participants’ visual preference for street areas of inferest

(AOls) in Khalid bin Al-Waleed, sample “C."
a) Somple “CE." (Source: Author's Edition).
b) Sample “CW." (Source: Author’s Edition).

Figure 9.2-28 The percentage of participants’ visual preference for Khalid bin Al-Waleed

street areas of interest (AOls).

Figure 9.2-29 The percentage of participants’ visual preference with the three samples

“A","B" and “C" of Kha-lid bin Al-Waleed.

Figure 9.2-30 The ground floor uses and building heights along Abi Jafar Al Mansour Street.
a) The first section. (Source: Author’s Edition).

b) The second section. (Source: Author's Edition).

Figure 9.2-31 Plans of the three selected samples "A”, “B” and “C" AbiJafar Al Mansour

Street show the thythm and proximity of the street interfaces. (Source: Author’s Edition).
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379 Figure 9.2-32 Cross-sections of sample "A” of Abi Jafar Al Mansour Street show the visua

and physical permeability of the street interfaces. (Source: Author’s Edition).

380 Figure 9.2-33 The percentage of participants’ visual preference for street areas of interest

[AOIs) in Abi Jafar Al Mansour, sample “A."
a) Sample "AS." (Source: Author’s Edition).
381 b) Sample “AN.” (Source: Author's Edifion).

382 Figure 9.2-34 Cross-sections of sample “B" of AbiJafar Al Mansour Street show the visual

and physical permeability of the street interfaces. (Source: Author’s Edition).

383 Figure 9.2-35 The percentage of participants’ visual preference for street areas of inferest

(AOls) in Abi Jafar Al Mansour, sample “B.”
a) Sample “BS.” (Source: Author's Edition).
384 b) Sample “BN.” (Source: Author's Edition).

385 Figure 9.2-36 Cross-sections of sample “C" of AbiJafar Al Mansour Street show the visual

and physical perme-ability of the street interfaces. (Source: Author’s Edition).

386 Figure 9.2-37 The percentage of participants’ visual preference for street areas of interest

(AOls) in Abi Jafar Al Mansour, sample “C."
a) Sample “CS." (Source: Author's Edition).
387 b) Sample “CN.” (Source: Author's Edition).

388 Figure 9.2-38 The percentage of participants’ visual preference for AbiJafar Al Mansour

Street areas of interest (AOls).

388 Figure 9.2-39 The percentage of participants’ visual preference with the three samples

“A", "B", and "C" of Abi Jafar Al Mansour.

391 Figure 9.2-40 Series of photographs capturing street public life of the local case studies.
a) Khalid bin Al-Waleed Street, 2022. (Source: Author's Edition).

392 b) Abi Jafar Al Mansour Street, 2021. (Source: Author's Edition).

393 Figure 9.2-41 Screenshots from eye-tracker analysis software showing participants walking in

the automobile space due fo the lack of sidewalks. (Source: Author's Edition).

394 Figure 9.2-42 Pedestrians seeking shade under the metro viaduct due to the lack of shaded
trees along side-walks, highlighting the need for alternative sources: Abi Jafar Al Mansour

Street, 2021. (Source: Author’s Edition).

403 Figure 10.1-1 Cross-sections highlight different types of permeable and accessible

interfaces internationally and locally.
a) The main international case studies. (Source: Author's Edition).
404 b) The local case studies. (Source: Author's Edition).

406 Figure 10.1-2 Comparative analysis of ground-floor uses of the main international and local

case studies.

a) The percentages of the ground-floor uses along Avenida da Republica and Avinguda

Diagonal compared to Khalid bin Al-Waleed and Abi Jafar Al Mansour streets.

407 b) The percentage of the ground-floor uses of each selected sample of Avenida da Republica

and Avinguda Diagonal.
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c) The percentage of the ground-floor uses of each selected sample of Khalid bin Al-Waleed

and Abi Jafar Al Mansour streets.

Figure 10.1-3 Screenshots from eye-tracker analysis software showcasing participants'

fixation with doors and windows.
a) The main international case studies. (Source: Author’s Edition).
b) The local case studies. {Source: Author’s Edition).

Figure 10.1-4 The paving techniques of the main infernational case studies.

(Source: Author's Edition).

a) Avenida da Republica.

b) Avinguda Diagonal.

Figure 10.1-5 Cross-secfions show the street partiion compositions of the slected case studies.
a) The international case studies. (Source: Author’s Edition).

b) The local case studies. (Source: Author’s Edition).

Figure 10.1-6 Cross-sections show the street trees of both the infernational and local case studies.
a) The international case studies. (Source: Author’s Edition).

b) The local case studies. (Source: Author’s Edition).

Figure 10.1-7 Cross-sections show pedestrian-to-automobile ratios of both the international

and local case studies.

a) The international case studies. (Source: Author’s Edition).

b) The local case studies. (Source: Author’s Edition).

Figure 10.1-8 Cross-secfions show the urban porosity of the international case studies.
a) The Sao Paulo Museum of Art (MASP). (Source: Author's Edition).

b) Conjunto Nacional, Séo Paulo. {Source: Author's Edition).

Figure 10.1-9 Comparison of 1x1 km2 samples of Buenos Aires, Barcelona, and Riyadh

highlighting block size and street intersection frequency. (Source: Author's Edition).

Figure 10.1-10 The urban porosity in the L'illa Diagonal shopping center, Barcelona.

(Source: Author's Edition).

Figure 11.2-1 Cross-section of the three main types of the permeable and accessible street

inferface configurations (Source: Author's Edition).

Figure 11.2-2 Cross-sections of the microscale [A.1.1). (Source: Author’s Edition).
Figure 11.2-3 Cross-sections of the microscale (A.1.2). (Source: Author's Edition).
Figure 11.2-4 Cross-sections of the microscale (A.1.3). (Source: Author’s Edition).

Figure 11.2-5 Cross-sections of the three types of street partifion compositions.

(Source: Author's Edition).

Figure 11.2-6 Cross-sections of the mesoscale (B.1.1). (Source: Author’s Edition).
a) Orchard Road, Singapore (B.1.1).

b) Orchard Road, Singapore (B.1.1).

c) Avinguda Diagonal, Barcelona (B.1.1).

d) Unter den Linden, Berlin (B.1.1).
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e) Av. da Republica, Lisbon (B.1.1).

f) Av. da Republica, Lisbon (B.1.1).

g) Ringsfrasse , Vienna (B.1.1).

h) Av.Paulista, Sao Paulo (B.1.1).

i) Avenue des Champs-Elysées, Paris (B.1.1).
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n) 9 de Julio Avenue , Buenos Aires (B.1.1).
0) 9 de Julio Avenue , Buenos Aires (B.1.1).
Figure 11.2-7 Cross-sections of the mesoscale (B.1.2). (Source: Author's Edition).
a) Orchard Road, Singapore (B.1.2).

b) Orchard Road, Singapore (B.1.2).

¢) Avinguda Diagonal, Barcelona (B.1.2).
d) Unter den Linden, Berlin (B.1.2).

e) Av. da Republica, Lisbon (B.1.2).

f) Av. da Republica, Lisbon (B.1.2).

g) Ringsfrasse , Vienna (B.1.2).

h) Av.Paulista, Sao Paulo (B.1.2).

i) Avenue des Champs-Elysées, Paris (B.1.2).
i) Avinguda Diagonal, Barcelona (B.1.2).

k) Ringstrasse , Vienna (B.1.2).

1) Av. da liberdade, Lisbon (B.1.2).

m) Avinguda Diagonal, Barcelona (B.1.2).
n) 9 de Julio Avenue , Buenos Aires (B.1.2).
0) 9 de Julio Avenue , Buenos Aires (B.1.2).
Figure 11.2-8 Cross-sections of the mesoscale (B.1.3). (Source: Author's Edition).
a) Orchard Road, Singapore (B.1.3).

b) Orchard Road, Singapore (B.1.3).

¢) Avinguda Diagonal, Barcelona (B.1.3).
d) Unter den Linden, Berlin (B.1.3).

e) Av. da Republica, Lisbon (B.1.3).

f) Av. da Republica, Lisbon (B.1.3).

g) Ringsfrasse , Vienna (B.1.3).

h) Av.Paulista, S&o Paulo (B.1.3).

i) Avenue des Champs-Elysées, Paris (B.1.3).

i) Avinguda Diagonal, Barcelona (B.1.3).
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Figure 11.2-9 The macroscale (C.1.1): Block size and length. (Source: Author's Edition).

Figure 11.2-10 The macroscale (C.1.2): Street intersection frequency. (Source: Author's Edition).

Figure 11.2-11 The macroscale (C.1.3): Urban porosity. (Source: Author's Edition).
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"The Street is a Room by agreement /' A
community Room the walls of which belong to
the donors (dedicated to the city for common
use] / lis ceiling is the sky / From the street
must have come fo the Meeting House also a

place by agreement.”

Kahn, 1971

—
thon. (567 \
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01. Introduction

This first chapter explains the reasoning behind the research presented in this the-
sis. Subchapter 1.1 introduces the fundamental concept of the street, with a spe-
cific focus on the arterial street as the primary object of investigation. Subchapter
1.2 infroduces the research problem in the context of Saudi Arabia. Subchapters
1.3 and 1.4 outline the precise research objectives, arficulate the pivotal research
questions, and present the underlying hypotheses. Subchapter 1.5 presents the
significance of the study and the main theoretical and methodological contribu-
fions of the thesis. Lastly, subchapters 1.6 and 1.7 explain the research methodol-
ogy employed and present a succinct overview of the thesis structure, guiding the

reader through the forthcoming chapters.
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1.1. The Street and the Road

“The only legitimacy of the sireet is as public space. With-
out it there is no city.”

(Kostof, 1992, p. 194)

Cities are accumulations of different urban patterns influenced by the in-
habitants” different economic, social, political, and technological activity systems,
as well as by the previous form of the city and its location. Within all these pat-
terns, travel has prevailed as a constant condition of daily life (Kostof, 1992).
In this regard, the streef, as a fundamental element and building block of cities,
embodies the physical foundation for these activities. The city can be considered
a component of several physical, social, economic, and political dimensions that
grow out of shared civic ideas (Rykwert, 1982). However, if cities are the most

significant manifestation of this civil concept, the street is the physical manifesta-

tion of this idea (Kostof, 1992).

The street stands as the essence of a city, with neither existing independent-
ly of the other. It is a fundamental element of cities and the most legible form of
urban structure. It is between architecture and urban design where public and
collective life occurs (Lasala, 2018). The process of street determination has taken
different perspectives throughout history. All these perspectives have agreed that
without the street, cities could not exist, because streets are the center of all urban
discussions (Kostof, 1992).

Over time, several terms have been used interchangeably fo describe the
street, such as boulevard, street, road, highway, and avenue, and others (Mough-
fin, 1991). The street can also be informally used as a synonym for “road.” In this
regard, for the purpose of this research and because of the vastness of the con-
cept of the street, it is essential to state the differences between the terms “street”

and “road.”

The word “street” came from the Latin word “sternere,” which means “to
pave” (Kostof, 1992). According to Rykwert (1991), the very word street is related
to all Latin-derived words with the “str” root, which is connected with building and
construction—for example, “strada” in ltalian or “strasse” in German. On the other
hand, “road” refers to a movement channel from one place to another and the

fransportation of people and goods fo a desfination (Rykwert, 1991).

The term "street" incorporates the role of serving as an ifinerary and a
place. The street occupies a tremendous amount of city space and a consid-
erable amount of people’s daily lives (Gehl, 1987). The street is a place where
the public realm mediates the conflict between private interests. People use the
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street for different purposes and needs, where they meet, talk, trade, and learn
(Moughtin, 2003). This description sheds light on the significance of the street as
a route and a place of social, economic, and cultural exchange.

The street is one of the most vital parts of a city’s form, as it provides move-
ment and facilitates social life. Thus, urban designers’ inferest in the street is not
recent. It has been nearly a half-century since Jane Jacobs's treatise on the impor-
tance of streets and sidewalks, saying, “Think of a city, and what comes to mind?

lts streets. If a city's streets look interesting, the city looks interesting; if they look

dull, the city looks dull” (Jacobs, 1961, p. 29).

Many authors have defined the term “street.” Jacobs (1961) described
the street as the lifeblood of a city, while Alexander, Ishikawa and Silverstein,
1977 saw streets as multi-functional urban patterns. Moreover, Whyte (1980)
described the street as “the river of life of the city” and as a place where people
gather. Francis (1987) defined good streets as “democratic streets—streets that
have meaning for people, invite access for all, encourage use and participation,
are loved, and are well cared for by their users” (p. 23). Last, Jukes (1991) de-
fined the street as a central thoroughfare and a gathering space where strangers

encounter one another.

These perspectives emphasize the notfion of the street as a hub for ex-
changing goods, culture, knowledge, and ideas. The street is also a route and
provides access to many places within and outside a city. Therefore, this research
defines the sfreet as a linear urban element combining public and private realms,

built and open spaces, individuals and society, and movement and place.
1.1.1. Arterial streets

The street has always been an essential subject in urban studies and the-
ories seeking to develop a more comprehensive understanding of the city. Since
the progressive establishment of urban planning as an autonomous discipline
in the second half of the nineteenth century (Pinson, 2004, the nature of the
relationship between the street and society has been extensively emphasized,
including the street as a public arena for everyday activity. A variety of theoretical
perspectives have sought to highlight the importance of populated and acfive
streets (Jacobs, 1961; Appleyard, 1981; Gehl, 1987; Rykwert, 1991) because
"new forces - like motor vehicles — have entered the game, and their impact on
the city has not been understood” (Doxiadis, 1970, p. 11).

The increasing dominance of the automobile over urban public space and
the conversion of numerous sfreefs into roads have generated a desire and need
to recover streets as places. Since the early 1960s, authors such as Kevin Lynch

(1960), Jane Jacobs (1961), and Gordon Cullen (1961), among others, have
pointed fo the essentiality of the streef as a place by linking it with the human scale
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as a response fo the modern movement that swept away the traditional pattern of

urban structure constituted by streets.

However, as a result of continuing urban transformation over the last cen-
tury, the street has acquired a greater diversity of typologies and classifications.
The notion of “street” as a generic term has become diverse. It can often be used
to refer to different types of sfreefs as urban elements, ranging from the smallest
alley to the widest boulevard or avenue. These different street typologies refer to

various forms, functions, moments of design and construction, or even symbolism.

The streets that have evolved info urban arterial streets represent the core
of cities’ economic and social life (Svensson et al, 2004). In the United States
and Europe during the late ninefeenth and early twentieth centuries, arterial streefs
tended to form commercial strips and accommodate streetcar lanes as important
city corridors. Nevertheless, with the boom of private automobiles, these corridors
lost their appeal as places to gather, live, and work. As a result, arterial streets
were reduced to being only movement channels rather than potential focal points

and business centers of cities (Jacobs et al., 1996).

The increasing use of the automobile changed the notion, functfion, and
form of arterial streets. Safety concerns superseded urban design concerns in
the sfreefscape, where the increasing rafes of accidents led to streets designed
to allow fast and safe vehicle movement. The change included separating the
various users of the street and the designation of different street types for different

purposes (Jacobs ef al., 1996).

However, the current classification of arterial streets dates back to the in-
froduction of conventional functional classification, which came info practice in
the 1920s and 1923s (Marshall and McAndrews, 2017). The conventional func-
tional street classification was applied to provide an order system that categoriz-
es streefs based on mobility and access functions, including their ability to move

traffic and access adjacent properties (Forbes, 1999).

Mobility in the system refers to travel speed. In contrast, land access refers
to the frequency of infersections and driveways on a stretch of a thoroughfare. As
the core of the functional system, the degree of a street’s mobility and land access
result in three types: local, collector, and arterial. local streets aim to provide
high levels of access and low levels of mobility, while arterial streefs support high
levels of mobility and low levels of access (Forbes, 1999: Marshall and McAn-

drews, 2017).

Thus, the current models are inherited from a long tradition of organizing
and developing the streef network by focusing on automobile use. One of the
most emblematic of these new approaches was the Radburn plan by Clarence
Stein and Henry Wright in 1929. Their work was inspired by the Garden Cities
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movement and the work of Clarence Perry around the concept of the neighbor-
hood unit, which is, in fact, based on the implementation of a hierarchical road

network associated with an internal pedestrian network from which automobile
traffic is excluded (Marshall and McAndrews, 2017).

The urban design principles of Stein and Wright included limiting traffic
movement on residential streets and separating vehicles and pedestrians (Gehl
and Svarre, 2013). Stein and Wright also went beyond physically separating
vehicles and pedestrians and established a sfreet hierarchy that was regulated
for the first ime —the layout permitted residential streets to be used only for local
fraffic (Southworth and Ben-Joseph, 2013).

In most Western countries, after World War Il and its restrictions on street
use, many cities prepared plans for the expected increase in automobiles. This
expected increase did occur, creating the need for more drastic measures, such
as one-way streets and limiting local access. Moreover, street widening was an
option fo reduce the sudden increase in automobiles. The concentration of heavy
traffic on arterial streets impacted the livability of adjacent neighborhoods and
created urban fragmentation that inferrupted the continuity of the urban fabric.
The massive fransformation of urban arterials in some cities led to removing fransit
from the street level by putting it above or below grade, or obliterating it to create

a space for traffic movement (Jacobs et al,, 1996).

In the 1950s, engineers sfarted making new plans to improve streets and
fraffic. For example, the new planners’ system in the United States was to create
a comprehensive network of arterial streets that would serve the significant flow
lines of urban areas. The new system also aimed to keep through-traffic off local
streets and redirect it around the new highways. However, many arterial streets

were designated as highways for automobile use (Jacobs et al,, 1996).

Therefore, the functional classification system of streets and its hierarchy,
which focuses on traffic volume, share an intellectual and institutional heritage
based on early twenfieth-century urban theories (Hess, 2009). Those theories
were crificized by several authors such as Kevin Lynch (1960), Jane Jacobs
(1961), Aldo Rossi (1266), Gordon Cullen (1961), Jan Gehl {1971), and Alexan-
der, Ishikawa and Silverstein (1977), among others. This model defined various
typologies of streets, and the classification system led to the definition and design
of arterial streets to carry the majority of vehicle traffic movement within the urban
area, ignoring the concept of the streef as a social place. Thus, traffic engineers’
understanding of how streets should function based on vehicle distribution and
circulation infroduced the concept of arterial streets that are only movement cor-
ridors.

Nevertheless, though there have been some changes in the notion of ar-

terial streefs, this research considered arteries as a fundamental and significant
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urban element that existed in urban areas before the streef classification system’s
various names and typologies. They are more than a channel of movement in
an urban area; they are also an urban element with identity and functionality. A
street has a physical form that affects users’ behavior (Jacobs et al,, 1996). Con-
sequently, streets not only are a social space and the dynamic center of a city;

they also play commercial and economic roles in the surrounding area.

Therefore, the definition of arterial streets appears to be absent and has re-
ceived less attention in the field of planning and urbanism. In most cases, the defini-
fions that do exist have been offered by professional engineering associations that
follow the functional classification system based on mobility, speed, and accessibil-
ity. In this context, arferial streets are defined as enabling large traffic volume within
and through urban areas as well as access to the major activity centers of a city. In
light of this fact, this research redefines, reinterprets, and gives another dimension

to the arterial streef as a linear center that improves the livability of an urban area.

Despite the official lack of recognition of arterial streefs as an urban el-

ement, this research considers the definition of the European research program
"Arterial Street Towards Sustainability” (2004):

“Throughout history, towns and cities have been organ-
ized to a significant extent around their streets: and none
more so than arterial streets. [...] They assumed a varie-
ty of urban functions in addition to their original role for
movement. An arterial street is, therefore, much more than
simply a road in an urban area. An arterial street is also
an urban place with a definite identity and character; a
physical environment or behavior setting; a social space.
Arterial streets may perform a variety of civic, ceremonial,
political, cultural and social roles, as well as commercial
and economic roles, in addition to their movement roles”

(Svensson et al., 2004).

In this regard, the urban arterial street is defined as a linear center and
as a significant multi-functional urban element, combining a strategic network
role that provides mobility and accessibility to major destinations with dynamics
that reflect the new dynamics of social life. Morphologically, the arterial street
presents a wide cross-section in its urban area, corresponding to its various cul-
tural, social, commercial, and economic roles. The width of an arterial street often
allows it to be divided info multiple partitions with different functions. The arterial
street is also usually lined by significant buildings and commercial services, with
different commercial activities along the ground floor. In this manner, this research
seeks the opportunity to explore a new facet of the “livable arterial street” through

the notion of the arterial street as a route and place.
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1.2. The lost art of street as a place in Saudi Arabia

Over the past few decades, Saudi Arabia has experienced various de-
velopmental changes, including rapid urbanization following the oil boom of the
1970s. During the last three decades, rapid urbanization, infrastructure develop-
ment, and the economic boom have brought remarkable changes to Saudi cities.
Thus, Saudi Arabia has become one of the most urbanized countries in the world,
with approximately eight out of every 10 people living in urban areas. Besides,
urbanization is expected to increase to 97.6% by 2030 (UN-Habitat, 2018).

This rapid urban expansion had a significant impact on the urban form
and was accompanied by a tfremendous change in open spaces, both in terms
of form and function. As a result, most of the cities in the country went through a
significant spatial transformation that affected lifestyle and society (Al-Hemaid;,
2001). In the second half of the twentieth century, most cities and neighborhoods
lost their public spaces to the private automobile. They were reduced to blocks of
isolated buildings surrounded by asphalt roads with non-walkable sides. Streets
and open spaces tumned into parking lofs, and the promise of the car became a
curse for people in urban areas. Besides congestion and pollution, this change

isolated friends and strangers alike in their private cubicles (Misk Art Institute,

2018).

In the case of Riyadh, the capital city, after establishing the modermn
Kingdom of Saudi Arabia in 1932, the city faced a fost-paced and dramatic
fransformation. For centuries, Riyadh'’s residents lived in multi-family traditional
houses characterized by their central courtyard and narrow streets, which were
the center of public and social life. In the 1950s, as construction boomed and
the population soared, Riyadh lost its mud walls and opened several thorough-
fares to connect the old city center to new neighborhoods, such as Al-Malaz
(Al-Hemaidi, 2001; Al-Said, 2003). What was once a friendly pedestrian city
was fransformed info an open-ended, car-centered one. Riyadh had to adapt
fo modem exigencies, such as wide streets and walled single-family dwellings
(Middleton, 2009; Al-Hathloul, 2017; Alotaibi and Potoglou, 2018).

By the early 1970s, because of booming oil prices, increased demand
for housing, and state-guaranteed loans, the city suddenly leaped far beyond
its boundaries, expanding northward at an ever-increasing pace (Mubarak,
2004). Wide, straight highways to facilitate easy and quick movement were de-
signed around a central spine (Middlefon, 2009). Soon, the standard of living
a "modern” life was based on individual villas and private cars. Consequently,
Saudis’ daily social life has progressively moved away from the street and public
spaces as they no longer meet their lifestyle (Misk Art Insfitute, 2018; Tesoriere

and Errigo, 2018).
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In contrast with the vernacular city that adapted to the harsh climate with
its narrow-shaded alleys, the new Riyadh quickly became a sprawling city de-
pendent on automobiles, where the human dimension was overlooked. The tradi-
tional houses built in mud-brick and organized around a central open courtyard
were replaced by single-family villas with low population densities that triggered
cultural unease. Although the decision-makers and the municipality were frying
to manage the city’s expansion, the dominance of machines over space encour-
aged the city’s sprawl [Al-Hemaidi, 2001).

In light of these profound changes, Saudi Arabia’s reliance on automo-
biles has grown at an alarming rate. Between 1970 and 1984, asphalt road
construction multiplied threefold, increasing from 5,000 miles to 15,000 miles.
Registered vehicles also rapidly increased from 22,805 in 1971 to more than 2
million by 1996, reaching over 12 million in 2016 (Al-Fouzan, 2012; Tesoriere
and Errigo, 2018)the USA, and the Kingdom of Saudi Arabia (KSA. The oil indus-
fry facilitated this rapid growth of automobile use, and cars became the largest
import category in the country between 1969 and 1992 (Tuncalp, 1993). This
automobile dependency could not have advanced without the massive urban

expansion and low operating costs of cars, all driven by oil revenues (Al-Hemai-

di, 2001).

Furthermore, the sprawling urban form of major Saudi cities and the grow-
ing dependency on private cars have shaped people’s lifestyles. As reported,
more than 92% of daily trips in Riyadh in 2001 were made by private cars (ADA,
2001 ). Therefore, Riyadh, as is the case in other major Saudi cities, has adapted
its decentralized and urban form to the needs of automobiles. The predominance
of the private automobile has built an automobile culture that has consumed the
city's public spaces and transformed lively streets into high-speed roads that lack
separate pedestrian spaces. Moreover, the dominance of individual cars over
public spaces shaped the scene of public life in Riyadh, where cars were no

longer only a mode of transportation but a way of life.

Private automobile dependency had a tangible impact on the conception
of streets and public spaces in Saudi Arabia (Aldalbahi and Walker, 2016; Te-
soriere and Errigo, 2018). The second half of the twentieth century witnessed a
fransformation of public space, from streets to asphalt roads with non-walkable
sides dominated by private automobiles. In addition to the urban sprawl, several
other factors relating to society, culture, comfort, family privacy, and more con-
fributed to the use of the private automobile for daily commuting (Al-Rashid et al.,
2020; Youssef, Alshuwaikhat and Reza, 2021). These factors created the perfect
recipe for automobile culture, which significantly influenced public life and how,
where, and when people interacted with each other. The high-speed streets be-
came the city’s lifelines, and driving around the city, offen with no particular des-

fination, became a way for people to experience the city.
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The urban, social, and economic changes in Saudi cities have directly
affected the meaning of public spaces. Saudi public life is now shaped around
low-density neighborhoods, along with a tendency to prioritize vehicles as the
predominant mode of transport, which has resulted in deep social divisions and
empty public spaces. Thus, modern public spaces have been centered chiefly
inside shopping centers, where people need to drive through the city to reach

these shopping centers instead of having their own spaces between buildings.
1.2.1. Saudi Arabia’s Vision 2030 and the Quality of Life Program

In 2016, Saudi Arabia’s Crown Prince Mohammed Bin Salman introduced
an ambitious national vision for 2030. Saudi Arabia unveiled its 2030 vision as
an economic and national fransformation plan for all sectors to overcome current
and future challenges. The vision is based on three fundamental themes: an ambi-
fious nation, a thriving economy, and a vibrant society, and it seeks to overcome
oil dependency and to build a new era of opportunity and prosperity. The vision
is divided info 12 vision-realization programs (VRPs) and 96 strategic objectives

(Vision2030, 2016).

Among these 12 programs is the Quality of Life (Qol) Program, which was
established to improve the lifestyles of individuals and society and to enhance liv-
ability. The program aims to include at least three Saudi Arabian cities in the Top
100 Most Livable Cities by 2030. Therefore, based on an exhaustive approach
that includes a range of benchmarks for the most livable cities, the program fo-
cuses on both livability and lifestyle as the central underlying concepts (Figure
1.2-1). Livability is comprised of several concepts, including infrastructure and
transportation, security and political environment, healthcare, economic and ed-
ucational opportunity, housing, and urban design and environment. On the other
hand, lifestyle comprises sports, culture and the arts, entertainment, recreation,
and social engagement (Quality of Life Program, 2020).

Based on the interest of this research, four main pillars and three support-

ing pillars compose the scope of the urban design sector as follows:

* Developing cities: Since the program’s main goal is to make Saudi
cities more competitive, urban design is seen as the main way to

reach this goal.

* Providing services: This pillar comes up with seven ideas to deal
with issues like visual pollution, the need for the right infrastructure,
and the use of smart technology in municipal processes to improve

users' lives.

* Changing behavior: This pillar focuses on enhancing social en-
gagement in different areas, including municipal councils, private

charities and associations, and corporate social responsibility
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(CSR), among others.

* Developing amenities: Because of the lack of public amenities in
cities, this secfion aims to humanize public amenities and to make
Saudi cities more livable by building open spaces, parks, and pe-

destrian pathways.

* Developing laws and regulations: This pillar aims to enhance de-
cision-making and to ensure effective city development by estab-
lishing urban codes to develop the necessary laws and regula-
fions.

* Financial sustainability: This pillar aims fo facilitate private sector

investment.

* FEffective communication: As a crifical aspect of improving cities,
this section seeks inhabitants’ participation in the urban develop-
ment process by enhancing social engagement (Quality of Life
Program, 2020).

The objectives and implications of the Qol program show the relafion-
ship between the program’s goals and cities in the categories of housing, urban
design, and the environment; infrastructure and transport; and security and the
socio-environment. In addition, the program aspires to develop Saudi cities as the
main driver of development in order to enhance livability by creating human-cen-
fric cities with safe pedestrian pathways and streets, efficient public transporto-
tion, and walkable, distinguished neighborhoods.

In this regard, the program aims to improve lifestyles by focusing on peo-
ple as the main center of the 2030 Vision. In the vision of the Kingdom and its
programs, including the Qol program, there is a clear ambition and goal to im-
prove Saudi cities and to make them leading global destinations in several areas.
Thus, the program, in cooperation with the Ministry of Municipal Rural Affairs and
Housing, aims to develop and organize laws and regulations as well as establish
urban codes fo improve cities and enhance the quality of life {Vision2030, 2016).
In this context, streets, particularly arteries, present opportunities that contribute to
improving the quality of life and moving forward to achieve the country’s vision.
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Figure1.2-1 Quadlity of Life program aspiration overview. (Source: Quality of Life Program, 2020).
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1.3. The research objectives

Considering this imperative to characterize and systematize what is a liv-
able arterial street, the key research objective of this thesis was to build an ad-
aptable urban code, particularly in the context of Saudi Arabia (for which it was
opportune fo select Riyadh as a case study). Three research objectives were

developed for this study, formulated as follows:

1) Create an urban morphological code that supports—or even gen-

erates—livability af the arterial street level.
2)  Contribute to the Quality of Life Program in Saudi Arabia.

3) Test ways of studying and measuring the complexity of arterial
street livability and determining the physical characteristics of ar-

terial streets that influence public life.

1.4. The research questions and hypothesis

The main research question for this research is: How to build an urban
code for livable arterial streets that can be adapted to the Saudi Arabian

contexi?

From the main research question, the following hypothesis arises:

In their study of the shape of the city, Colin Rowe and Fred Koetter em-
phasize that the city can be used as an assessment tool and an instrument for
teaching and learning. They refer to “the city as a didactic instrument. It is not
then a question as to whether it should be so. Itis rather a matter that it cannot be
otherwise” (Rowe and Koetter, 1978, p. 121). The city and its components, includ-
ing streets, can be a rich source of knowledge and a valuable tool from which
we can learn. Therefore, these components are available as a simple palette of

urban ingredients to learn from when constructing or developing a city.

This understanding makes it possible to formulate the hypothesis that there
are principles of livable sireets. These principles are present and can be deduced
from existing livable arterial streefs themselves. In other words, studying exisfing,
livable arterial streets in different contexts can be a source of knowledge. Thus, it
is possible to discover the composition principles that foster public life through the
interpretation and decoding of the physical characteristics of livable international
arterial streets compared to local arteries—including how these streets relate to
the activities and behaviors of the people. In this regard, the extraction of physical
elements contributes to the formulation of a typological urban code as ground
rules or recommendations for livable arterial streets that can be adapted to local

needs and vision.
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In light of this assumption, the following question was developed: What is
the impact of arterial street morphology on street public life2 From this question,

the following hypothesis arises:

There is a bidirectional relationship between people and their surround-
ing built environment that has been emphasized in several studies, as the built
environment has the ability to deny or encourage social activities and create
certain types of behavior, particularly in public spaces, including streets (Rap-
oport, 1977; Gehl, 1987; Ellard, 2020). Numerous studies have explored the
relationship between the physical layout of a city and the ways in which it can in-
fluence public life (Lynch, 1960; Whyte, 1980; Gehl, 2010; Horayangkura, 2012;
Mehta, 2013). The effect of the physical form of the street on public life has been
discussed from different perspectives that are associated with people’s percep-
fions (Lynch, 1960; Cullen, 1961}, behaviors (Gehl, 2010), and activities (Whyte,
1980; Gehl, 1987) at multiple scales.

According to this assertion, the arterial street, as the backbone of an urban
area, is a complex urban element composed of different elements at different res-
olutions that can affect the degree and pattern of public life. Therefore, it can be
hypothesized that public life is influenced by the different morphological scales
of arterial streets, including the microscale, conceming the street interface; the
mesoscale, referring to the sireet partition; and the macroscale, referring to the
urban structure level. In this manner, the effect of arterial street morphology on
public life is related to different scales that are understood as parts of a whole
system, where each scale has a particular influence on people’s behavior and
the activities that contribute to street livability. Consequently, the importance of
the scales in interpreting, decoding, and coding the livability of streefs should be

emphasized based on the following three themes:

2.1 The microscale: What are the most important variables of street inter-

face configurations that influence pedestrians’ visual perception?

The microscale refers to the relationship between the street and the build-
ings on a micromorphological scale, focusing on the street interface located be-
tween urban and architectural dimensions on the ground floors of buildings. In
this research, the street interface is defined as a physical and social enfity that
falls info conditions of betweenness in relation to other dominant spaces (the
street and the buildings), which may create or deny potential social and visual
interactions. In this regard, this research argues that permeable and accessible

configurations influence pedestrians’ visual interactions.

2.2 The mesoscale: How do street partition compositions influence pe-
destrians’ activities?

The mesoscale refers to the street partition that composes the street lay-
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out and ifs total width. As a vital component and complex element of the urban
structure, the arterial street is composed of different partitions that take on various
forms and functions that may influence pedestrians” activities. Thus, it can be hy-
pothesized that pedestrian activities occur when the street partition is composed

and organized around people and their daily activities.

2.3 The macroscale: What physical characteristics of the street’s perme-
ability with regard to the urban context contribute to facilitating pedestrians’
flow at the arterial street level2

The macroscale refers to the largest scale level of studying arterial streets,
focusing on the relationship between the street and the surrounding urban con-
text. In this research, the primary interest af the macroscale is the influence of street
and block patterns on the extent to which a street is permeable to pedestrians.
As per the hypothesis posited in this study, arterial sfreefs with high permeable
qualities and a variety of route options have high pedestrian flows.

1.5. Significance of the study

Despite the significance of arterial streets, the current theoretical and meth-
odological approaches in the canon of urban design appear to be inherited from
a long fradition of organizing and forming streets based on automobile use. Not
only is there a scarcity of research linking arterial streets as an urban element,
but most studies do not recognize livability at the level of arteries. The role of the
arterial street as a place for social and collective life has been overlooked, and
previous studies of arterial streets have been mainly conducted by professional
engineering associations that focus on mobility, speed, and accessibility.

Likewise, in Saudi Arabia, despite the importance of street livability, espe-
cially af this moment of change, the discussion of the livability of arterial streets
has been absent in the main planning guides, where no urban code has been
established to foster the livability of streets. Because of this weak recognition of
arterial streefs as a place for public life, this research seeks opportunities to ex-
plore a new facet of the livable arterial street through the notion of the arterial

street as a route and place.

To bridge this gap and to capture an understanding of arterial streets’
livability, the research created an urban code for the arterial street. This urban
code is significant because it redefines the arterial street as a place and because
it infroduces and fests an interdisciplinary, multiscale approach for decoding and
coding linear urban elements. Thus, the methodology allows for the exiraction of
arterial streets” morphological characteristics and for the building of a typomor-

phological code that can be adapted in a Saudi context.
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1.6. The research methodology

The urban code, as the research objective, is the result of a process of
reading, inferpreting, and decoding the arterial street based on an inferdiscipli-
nary multiscale approach, which is presented in detail in Chapter 06, including
a research case study and study samples. The approach builds a basis for mor-
phological interpretfations interrelated with public life research at different reso-
lution levels, offering a more apt and comprehensive view. These scales are not
mutually exclusive; instead, they are complementary resolutions to each other,
aiming fo decode arterial streets’ livability through different lenses and to reveal

their complexity.

Thus, because this study argues that the city can be read from its physical
form, the process of decoding a street is based on morphological interpretations
interrelated with the study of public life. The decoding process allows us to reveal
the street’s physical characteristics and how they relate to the activities and be-
haviors of pedestrians through different lenses. Thus, the multi-level approach de-
fined three levels of resolution in accordance with the bottom-up approach em-
phasized by scholars studying cities from a physical standpoint, such as Jacobs
(1961), Batty (2007), and Batty and Marshall (2017). Therefore, the three scales
selected for this research are the microscale (the street interface), the mesoscale

(the street partition), and the macroscale (the urban structure).

First, the microscale defermines the street interface’s configurational prop-
eries and the pedestrians’ potential visual perception of it at the ground floor
level. The mesoscale refers to the intermediate scale, which examines the compo-
nenfs of the sfreef partitions and sub-partitions in relation to pedestrians’ activities,
allowing for the decoding of the street quadlities that promote street livability. Fi-
nally, the macroscale represents the study of the street at the urban structure level,
where the primary interest is the influence of street and block patterns, and their

permeability, on pedestrian flow.

The multi-level interdisciplinary approach that was developed for this re-
search is a mixed method that infegrates quantitative and qualitative data to com-
prehensively address the research questions. Therefore, the research resorted to
a set of procedures and methods to collect and analyze data. Certain methods
were used depending on the scale, form, and livability of the selected street.
Consequently, the creation of an urban code was formulated through three fun-

damental phases, as follows:

1. The first phase sought to decode international and local case

studies.

Decoding the arterial street is based on the inferpretative reading of eight
international and two local case studies, providing an opportunity for an in-depth

investigation of the complexity of arterial streefs. The international case studies
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focus on two primary cases, Avenida da Republica in Lisbon and Avinguda Di-
agonal in Barcelona, and six ancillary cases for livable arterial streets that consist
of linear centraliies with useful morphological qualities. These ancillary cases
include Avenue des Champs-Elysées, Paris, France; Ringstrasse, Vienna, Austria;
Unter den Linden, Berlin, Germany; Avenida Paulista, Sdo Paulo, Brazil; Avenida

@ de Julio, Buenos Aires, Argentina; and Orchard Road, Singapore.

Additionally, the local case studies focus on Riyadh as a representative
case that reflects the notion and formation of arterial streets in Saudi Arabia. Thus,

two arterial streets in Riyadh were chosen as local case studies: the streets Khalid

lbn Al Walid and Abi Jafar Al Mansour.

2. The second phase infroduced a comparative analysis of the interna-
tional and local arferial streets to extract the arterial streets’ phys-

ical qualities.

The complexity of arterial streets, as cities’ fundamental urban element,
requires learning from different experiences to formulate new lines of inquiry that
lead to knowledge creation. Thus, there is an implicit suggestion for recognizing
and comparing international experiences in parallel with local case studies. Such
a comparative study allows for learning from different experiences, successes,

and mistakes, thus morphologically influencing the understanding.

The comparative reading of the three scales allows for an understanding
of the differences in the decoded morphological elements that enhance public
life in the international case studies compared fo the local ones. Thus, this study
answered the question related to the impact of street morphology on public life
through the three selected scales to be compared internationally and locally,
from the microscale to the macroscale.

3. The last phase revealed the morphological qualities of arterial streets
that can be used o formulate an urban code and that can be adapt-
ed and transformed in other contexts based on different needs.

In this research, “type” acts as an outcome of the decoding process and
as an approach to formulating an urban code for livability. As such, between de-
coding and coding is the concept of “type,” which lends itself to an effective ap-
proach to locating morphological commonalities. From this point of view, the idea
of type in this research refers to a field of communication between decoding and
coding, where “"type” becomes a tool for communicating meanings between the-

ory and practice and a communication tool from which the urban code is made.

From this perspective, the research approach mediates two interrelated re-
lations: first, that of decoding and coding; second, that of international influence
and local adaptation. In this way, this research deciphered both international
and local case studies to find the morphological qualities of livable arterial streets

and to create with an urban code that can be adapted to fit different contexts.
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1.7. Thesis structure
Following the above introduction, this thesis is structured in four parts.
Part 1: The street

This part reviews the concept of the street as it pertains to the city and
livability. The literature, theories, and empirical studies are reviewed. The focus
of the literature is mainly on the most frequently cited and frequently appearing
sources. In this manner, through the review of literature, a theoretical framework
was developed for studies on the street and on the streef's relafion fo the city and

livability, based on two chapters:

*  Chapter 02 builds a comprehensive overview of the street and its
relationship to the city from a historical perspective. This chapter
focuses on the street’s evolution from the pre-industrial city to the
contemporary one through a wide review of the literature. It also
introduces the historical evolution of cities and the notion of the
street in Saudi Arabia.

e Chapter 03 reviews the concept of the street as a pillar of livabil-
ity. This review chapter explores the relationship between public
spaces, streets, and livability. In this research phase, the literature
search was expanded to capture atfributes of livability af the street

level.
Part 2: The street complexity

In this research, the city and its elements can be studied and understood
through their form. Therefore, aiming for arterial street livability raises the prop-
osition that street livability is a complex concept directly affected by the street's
physical features as well as by ifs social and cultural aspects. These approaches
indicate the value of physical form studies related to public life in decoding the
complexity of streets” livability. This part infroduces a theoretical and empirical

insight info the research methodological approach based on two chapters:

e Chapter 04 reviews studies about urban morphology as an in-
strument whose methods can be used to decode various urban
elements, including streets. It also infroduces methods of studying
public life that allow a deeper understanding of the various factors
influencing pedestrians’ behavior and confributing to public life

dynamics.

e Chapter 05 introduces a multiscale approach to decoding the

complexity of arterial streefs and builds a theoretical framework
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that supports knowledge about street morphology and systema-
tizes the most basic attributes, characteristics, and functions in re-
lation to public life. In this way, an attempt is made to understand
the various morphological scales for understanding the complexity

of arterial streets.

Part 3: Decoding the street

This part of the research explains the methodological approach and tests

the decoding process using international case studies based on three chapters:

Chapter 06 explains the methodological approach, the interna-
tional and local case studies, and the tools used to decode the
arterial streefs on three scales based on morphological interpre-

tations and public life studies.

Chapter 07 introduces an overview of the two international case
studies, Avenida da Republica (Lisbon) and Avinguda Diagonal
(Barcelona). It also includes ancillary case studies from various
geographical confexts, including Avenue des Champs-Elysées,
Ringstrasse, Unter den Linden, Avenida Paulista, Avenida @ de Ju-
lio, and Orchard Road.

Chapter 08 decodes the two main international arterial streets.

Part 4: The urban code

In this research, what is implied by “urban code” basically corresponds to

the notion of the city as a physical and social process from which we can learn.

Thus, after decoding existing international livable, arterial streets at different lev-

els of resolution, the fourth part of this research seeks opportunities and ways fo

creafe an urban code for livability. The fourth part is divided into three chapters:

Chapter 09 introduces Riyadh and presents its urbanization pro-
cess and urban development. This chapter also decodes two lo-
cal case studies in Riyadh using the same methodology as the
international case studies, based on morphological reading and

public life analysis.

Chapter 10 is a comparative study exploring the results of the in-
ternational and local case studies. In this regard, after analyzing
the case studies, the study infroduces a comparative analysis of

each scale.

Chapter 11 reveals the concept behind the urban code. The chap-
fer infroduces the “urban code,” which is suggested as a typology

that can be adapted and fransformed in other contexts based on
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social and cultural meanings. Thus, the urban code can be as-

sumed fo be the foundation of the design stage.

* Chapter 12 offers final considerations, detailing the research confribution to

knowledge and recommendations for potential future research.
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"The only legitimacy of the street is as public

space. Without it there is no city.”

Kostof, 1992
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02. The street and the city

Throughout the years, various perspectives have been taken to address the
streets, which have been pivotal as turning points in shaping the design of con-
temporary cities (Jukes, 1990). Consequently, understanding the street requires
acknowledging the differences between current and previous cities. The mean-
ing that has been attributed to streets has evolved over time (Morris, 1994), a
fact that has produced tangible consequences in cities and changes in how
people perceive streets and public spaces. Accordingly, Chapter 02 reviews
the theoretical thoughts, evolution, and studies in two key sections: Subchap-
ter 02.1 briefly touches on the history of the sfreet and ifs evolution from the in-
dustrial city to contemporary fimes, while Subchapter 02.2 introduces the no-

fion of sireets in Saudi Arabia, from traditional cities to contemporary ones.
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02.1. The historical evolution of the street

02.1.1. The industrial street

“Ordinances related to public health were usually
spurred on by the outbreak of epidemics... Congestion
was perceived in terms of street width and the overall
height of flanking buildings. Narrow canyon-like streets
kept sunlight from reaching ground level. The general
remedies were fo set height limits and to widen streets
correspondingly.”

(Kostof, 1992, pp. 204-205)

During the 19th century, the emergence of the bourgeoisie, liberal polifics,
industrialization, economic growth, and the formation of national states resulted
in significant urban growth (Fields, 2012). This substantial urban growth brought
new civil amenities, including schools, libraries, hospitals, prisons, and new com-
mercial and cultural hubs for social and economic exchanges, such as cafes,
theaters, and public spaces. As a result, the city acquired a new image based
on the aestheticization of the public spaces that catered to the needs of a society

with evolving forms of socialization (Rykwert, 1991).

In this context, the work of Baron George-Fugene Haussmann, who was
commissioned by Napoleon Il in 1852 to renovate Paris, marked the starting
point of modern city development, as they brought new ways of planning cities
and forming streets (Giedion, 1959; Busquets, Yang and Keller, 2019). Amidst
an industrial boom, Paris served as the archetype for these great public spaces
and social life fransformations, with the boulevard being its most concrete expres-
sion; its wide, free-lined sidewalks, lighting, and urban furnishings created a novel
public space accessible to all users. Designed to accommodate a large and di-
verse population with different interests, the boulevard featured shops and stores
of all kinds, as well as restaurants and cafes on corners. The boulevard emerged
on the scene as the embodiment of the new urban life, showcasing the public life

of the new bourgeois society (Lasala, 2018).

During the second half of the 19th century, the development of the Industri-
al Revolution led to cities experiencing several challenges in terms of quality of life
due to the rapidly increasing populations. At that time, the physical form of cities
was ill-equipped to accommodate such a large influx of people in such a short
period. Consequently, these challenges led to urban transformations involving

hygiene, health, housing, mobility, and accessibility (Lasala, 2018).
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In response, throughout the final decades of the 19th century, several the-
orists from diverse disciplines, such as architecture, engineering, and sociology,
tested a variety of urban models that offered alternative spatial and organiza-
tional solutions. Examples include Cerda’s plan of Barcelona in 1859, Soria y
Mata’s Linear City in 1882, and Ebenezer Howard's Garden City in 1898. These
models were driven by a moral reaction and a shared impulse to address the filth

and overcrowding of the industrial age (Benevolo, 1977).

For example, Ebenezer Howard's “Garden City of Tomorrow,” which was
initially titled “To-morrow: A Peaceful Path to Real Reform” in 1898, gave rise to
the garden city movement (Howard, 1898). Howard's vision offered a view of
towns devoid of pollution and slums, embracing the beauty of nature. His garden
city concept fransformed cities into radial ones with central parks surrounded by
landscaped boulevards and avenues (Trancik, 1991; Vernet and Coste, 2017).
This internationally influential proposal led to repercussions that spurred the rise
of safellite cities organized around a central city, separated by a greenbelt, and
interconnected by rail transport. The garden city movement had a global impact,
as evidenced by the iconic Jardim América in So Paulo by architect Barry Parker

and the model of extensive North American growth (urban sprawl) that devel-
oped in the 1930s (Kostof, 1992).

Following the middle of the 19th century, cities encountered traffic con-
gestion, which had become a significant challenge accompanied by economic,
social, and political changes due to two significant inventions: the bicycle and
the automobile (Southworth and Ben-Joseph, 2013). The automobile invasion
transformed cities and their urban elements, including streets, to accommodate
this new mode of transportation. The automobile’s impact on cities gave rise fo
new ufopian proposals that responded to the growing demand for motor vehicles
(Kostof, 1992]). Most of these utopic projects, such as the underground railways
in England in the late 19th century and Eugene Henard's multi-level circulation,

focused on separating pedestrian spaces from automobile traffic routes (Hass-

Klau, 1990: Gold, 1998).
02.1.2. The modern street

The twentieth century witnessed significant developments in all aspects of
life, including urban development. Notably, the concept of the traditional street
underwent substantial transformations during this period (Lasala, 2018). Mod-
ernism emerges as an attempt to address planning concerns and ensure better
functionality for both people and cities. Founded in 1928 and closely aligned
with the Congres Internationaux d'Architecture Moderne (CIAM), the philosophy
of modemism emerged (Southworth and Ben-Joseph, 2013). Through the efforts
of a group of 28 European architects, such as Le Corbusier, Alvar Aalto, Walter
Gropius, and Josep Llus Sert, modern philosophy spread the principles of modern
architecture into planning. These modern planning principles gained substantial
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influence, especially after World War Two, when they proposed strict functional

segregation and population distribution into tall, widely spaced blocks (Black

and Sonbli, 2019).

The widespread acceptance and influence of the Garden City Move-
ment and the Charter of Athens in 1933 had significant impacts on cities, aiming
to address the miserable living conditions in industrial areas. These modern move-
ments greatly influenced the concept of the street as a social space, making it an
unnecessary social element {Jacobs, 1995). However, the idea of the modern
city, at least on an artistic and intellectual level, influenced by the industrial revo-
lution, consisted of fall buildings and public and private means of transport. The
cinema of the early twentieth century also provides a foreshadowing of the po-
tential visual effects of the industrial revolution on cities; for example, a noteworthy
illustration of this is found in “Metropolis,” a film directed in 1927 by the Austrian
director Fritz Lang (Lang, 2003).

The Modern Movement was aware of the urban challenges from the sec-
ond half of the 19th century, including congestion, and proposed the idea of
a rafional and organized model. Several models were infroduced, such as le
Corbusier's Radiant City in 1922 and 1935 and Frank Loyd Wright's Broadacre
City in 1932. These models addressed the overcrowding issue in urban areas by
proposing green public spaces that separated buildings and transformed them
into arficulated structures, resulting in urban fabric segregation. Consequently, the
building became an autonomous object, isolated from the street. Additionally,
new modes of mobility, such as trains and automobiles, were emphasized to

provide solutions for overcoming urban challenges and providing a better quality
of life (Berman, 1983).

Le Corbusier’s rationalist models, both the Contemporary City (1922) and
the Radiant City (1935), were fundamentally based on the need to reform urban
structure, making it more efficient and better suited to technological advances.
These models aimed to alleviate the center from its compactness and create
free space for people to enjoy. The Athens Charter of 1933 developed and sys-
tematized this concept, which stated that the city must be structured around four
functions: dwelling, work, recreation, and transportation. le Corbusier's rational
conception of the “modern street” emphasized the ample dimensions of streefs
that catered to the needs of the mechanical era. His formal and spatial principles

of the modern movement advocated for “death on the sireet,” considering it a

historical heritage (Gold, 1998).

Additionally, Frank Llyod Wright developed the urban model Broadacre
City between 1931 and 1958, which he presented in his book “The Disoppear-
ing City, 1932.” This model sought to provide the space, freedom, and beauty
necessary for individual growth (Wright, 1932). In this confext, the introduction

and widespread use of the automobile played a crucial role in this model, as
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the vehicle became the primary mode of mobility to establish the connections
between various cell units. Thus, the new democratic city was based on modern
technology, decentralization, and single-family housing that was infinitely repro-

ducible across a territory served by vast infrastructure networks (Southworth and

Ben-Joseph, 2013).

In this regard, the automobile became a symbol of mobility, as the need
for the movement of people and goods arose, making the organization of the
automobile circulation systems increasingly important (Urry, 2006). Accordingly,
from the 1920s and 1930s, the rapid growth in automobile use encouraged in-
vestment in motor infrastructure. Several highways began to appear, while others
were built to respond to the growing demand for automobile traffic. These ele-
menfs were infended fo connect cities, and they later gained a new feature as
elements that served as connectors between different areas within the same ur-
ban region. As a result, reduced travel time and easy access to different parts of

the city added new value and opportunities to these linear elements (Tarr, 1984).

The influence of these models, which gradually became a global feature,
and rapid urban expansion, profoundly transformed cities throughout the twentfi-
eth century. In the second half of the 20th century, cities experienced a new ac-
celeration in their urban growth, supported by significant infrastructure develop-
ment for new modes of mobility, which reduced distance-time relationships. This
phenomenon was followed by a sprawling form of low-density development,

resulting in some cases of uncontrolled urban expansion (Weston, 2011).

The American Dream is an example of this phenomenon, where urban
sprawl, social segregation, and low density were the main characteristics (Du-
any, Plater-Zyberk and Speck, 2000). In 1964, French geographer and urban
growth expert Jean Gottmann studied the significant growth of cities in the north-
eastern United States and their extraordinary dynamics. Gottmann used the term
"Megalopolis,” which is derived from the Greek meaning “very large city,” to

describe the region and its vast expansion (Gottmann, 1964).

Furthermore, within the European urban context, motorized transport
emerged as the preferred mode of mobility, which led to a substantial shift in ur-
ban forms, fostering fragmentation and extensive growth. Over recent decades,
these factors have resulted in @ monofunctional structure, segregated urban spac-
es, and social changes. Consequently, the original function of streets as public
spaces transformed info channels that connected the various urban fragments
with different typologies (Creutzig, Mihlhoff and Rémer, 2012).

02.1.3. The postmodern street

As a result of the crisis of the Modern Movement, which began at the end

of the 1950s, the need arose to study historic cities fo decode the urban forms that
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led to new paradigms. The theory of architecture began to question the radical-
ization of modem ideas in urban projects and uncovered numerous gaps; thus,
postmodemity provided new ways of thinking about the city. During the second
half of the 20th century, it was recognized that historical cities possessed a public

life and acfive public spaces that new cities lacked.

Although postmodernity infroduced a new perspective on street design
and was a historical moment for critically assessing modemity, it did not enfirely
abandon its practice, which was reflected in multiple currents of thought. Numer-
ous theories and sfudies were infroduced, such as Kevin Lynch’s on urban space
perception (1960), Jane Jacobs' studies on the street (1961), Gordon Cullen'’s
study on urban design (1961), and Aldo Van Eyck's Team X's examination of the
boundary between public and private spaces in the early 1950s. Additional-
ly, the studies of Saverio Muratori in the 1950s and the investigations of Carlo
Aymonino, Gianfranco Caniggia, Aldo Rossi, Vittorio Gregotti, and others ad-
dressed the relationship between urban morphology and building typology in
various European cities.

During the 1960s, several remarkable works emerged to reimagine cities
and their streets. “The Image of the City,” 1960, by Kevin Lynch, represents an
integral part of the North American postmodern urban school by studying how
people inferact with cities. Lynch infroduced five elements for studying city imag-
es, including paths, edges, districts, nodes, and landmarks, which continue to be

used in planning today (Lynch, 1960).

Jane Jacobs, the renowned author of the 1961 book “The Death and Life
of Great American Cities,” is one of the pivotal references in contemporary street
design. Jacobs approached the street from various scales and perspectives, be-
ginning with the human scale, emphasizing her bottom-up approach while criti-
cizing the principles and aims that have shaped the modern city. Through obser-
vation and specific examples from her everyday life, Jacobs focused on the value

of streefs and their sidewalks as generators for active public life (Jacobs, 1961).

Moreover, Gordon Cullen’s influential work, “Townscape” (1961), repre-
sents a crucial perspective on the street and suggests the possibility of reformu-
lating its very materiality. Cullen’s innovative theory introduces a methodology
that connects urban elements with psychology to provide visual coherence and

organization fo the urban environment (Cullen, 1961).

Similarly, the Danish architect Jan Gehl focuses on the study of contempo-
rary cifies and public spaces, being guided by the principles of the perspective of
the fundamental desires of people. In his classic 1971 book “Life between build-
ings,” Gehl underscores the importance of public life and advocates for quanti-
tative and qualitative analysis as a means to improve public spaces, allowing for

a better and healthier urban liviing. His proposal constitutes a significant lasfing
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influence on the future quality of public open spaces, building a bridge between

the practices of architectural design and contemporary urbanism (Gehl, 1987).

During the latter half of the 20th century, new perspectives regarding the
city and ifs linearly characterized streefs emerged. The 1972 work, “Learning from
Las Vegas,” undoubtedly served as one of the pioneering studies within the par-
adigm of urban phenomena, particularly in a consumer and postmodern society
dominated by, and dependent, on the automobile. The study, conducted in the
late 1960s by three architects, Robert Venturi, Steven Izenour, and Denise Scoft
Brown, was a landmark in the atfention given to urban elements, such as the Las
Vegas Strip. The authors focused on the comprehending the spatial and visual
relationships established along this main street in Las Vegas. Their focus revolved
around understanding the impact and consequences that symbols, advertise-
ments, and lighting exerfed on architectural compositions and, consequently, on

the urban landscape (Venturi, Izenour and Brown, 1977).

Spiro Kostof, in his work “The City Assembled,” dedicates an entire chap-
ter exclusively to the street. The first aspect that Kostof addresses is the notion that
the street is a space that embraces economic and social functions, which are of
great significance for the city. Kostof highlights two crucial aspects of defining
the street: its shape and use. Although both aspects are equally relevant, Kostof
places greater emphasis on the physical aspect of the street, as it is more resilient
fo time, less volatile than its uses, and actively contributes to the construction of the

city's public space (Kostof, 1992).

Allan Jacobs studied some of the world's best streets, focusing on their
spatial quality. His renowned book, “Great Streets,” published in 1993, compiles
a collection of streets’ physical characteristics, where each street is represent-
ed through classic representational drawings, plans, and cross-sections. Jacobs
maintained the same scale for all examples, which allowed for a more accessible

reading, understanding, and comparison between the various collected cases
(Jacobs, 1995).

However, towards the end of the 20th century, several theorists sought to
define, classify, or characterize urban spaces’  transformations and the emer-
gence of new urban models. The post-industrial period introduced new urban
models based on the new era’s demands, such as the mobility of goods and
services, technological development, rapid communication, and dissemination of
information, among others. These factors, in turn, generated new morphological
characteristics and urban dynamics. Consequently, cities faced more expansive
threats as they grew, including climate change and economic crises, among oth-
ers. Accordingly, critical texts and concepts, such as Global City (Sassen, 1991),
Edge City (Garreau, 1991}, Generic City (Koolhaas, 1995), and Postmetropolis
(Soja, 2000), attempt to understand the issue of contemporary cities within vari-

ous global contexts.
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Rem Koolhaas's insights regarding the phenomena of the city are fun-
damental for the analysis of street design and contemporary architecture. In his
1995 work, “The Generic City,” the notion of the street becomes the anfithesis
of Jacobs and Gehl's perspective. According to Koolhaas (1995), the street has
evolved info an organizational element, and it has no place in the generic city’s

new scale.

In his 2004 work “Streets & Patterns,” Stephen Marshall highlights the
street as providing a fundamental element in the constitution of the city's fabric
and explores how this element can be viewed as a generator of new fabrics.
Marshall states that streets are venues for social activities and not just movement
and that they are also a place where a wide range of activities take place, such
as commerce and leisure. He asserts that the urban models developed by the
Modermn Movement contributed to the dismemberment of the streef's functions.
The role of the street as a channel was strongly emphasized, whereas ifs role as

an urban element and place was overlooked (Marshall, 2004).

In this context, the street has acquired greater diversity and formal com-
plexity due to various and ongoing urban fransformations that have occurred
over the last century. Over the years, the street has been the subject of several
studies as a fundamental and integral part of urban elements and constituents of
an urban layout. Today, the city, urban agglomeration, and street have assumed
shapes and, in many cases, extensions that probably few could have imagined.
The broad debate on the street that occurred in the late 19th century was accom-
panied by a set of diverse thoughts that did not directly address this urban ele-
ment. However, af the beginning of the 20th century, the street acquired greater
relevance as an urban element in the urban debate. Notably, a set of theories
and ideas concerning the street as an urban element emerged due fo its physical

or functional attributes.

02.2. The notion of the street in Saudi Arabia

The notion of streets and public spaces in Saudi Arabia has undergone
several fransformations. From a historical perspective, the consolidation of Saudi
Arabia in the early 1930s marked the beginning of a new concept for Saudi
cities. Small sefflements scattered across vast deserts gradually fransformed into
metropolises within a few decades. During this period, cities were characterized
by their meticulous adaptation to diverse geographical conditions, climates, and
environmental realities that varied considerably from one region to another. Giv-
en this context, this section starts with a brief review of the transformation of the
streef from fraditional to contemporary cities to facilitate an understanding of the

nofion of streets and public spaces in Saudi Arabia.
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02.2.1. The traditional street

Before the significant urban and population growth that followed the
oil boom of the mid-19/0s, traditional cities in Saudi Arabia demonstrated @
profound consideration and understanding of the locale’s social and econom-
ic needs, as well as natural conditions. Although each region’s geographical
context resulted in unique urban forms and architectural languages, streets and
public spaces held significant social, functional, and symbolic value (Misk Art
Institute, 2018).

For example, in the central region, the adobe courtyard buildings and
the narrow, winding streets were the predominant characteristics of the desert
communifies, designed as a response fo the harsh and arid climate (Al Naim,
2013). Conversely, in the western region, the multi-story row buildings constructed
with coral stones were characteristic of Red Sea communities. These communi-
fies also featured building facades with transparent wooden screens, known as
"Mashrabiyah,” and marketplaces. These architectural features were adopted
as a result of the hot-humid climate as well the influence of pilgrimage and frade
(Buchan, 1980). Regarding the eastern region along the Arabian Gulf, wind-
catchers were used to address the maritime inland desert climate (Aftia, 2014),
while the farming villages in the southern mountainous region adapted to local

cultural conditions and available material (Galea and Boon, 1981).

Amid these diverse urban forms and architectural characteristics, streets
played a crucial role in shaping the spatial relationships between different parts
of a city. In addition to serving as routes of circulation, the main streets in tra-
ditional Saudi setflements functioned as public places for social, cultural, and
commercial activities. One of the key features of the streets was a functional and
formative hierarchy, where the main and wide streets embodied the principal
public space (Alnaim, 2020).

The old city of Riyadh exemplifies a traditional Arabic vernacular city. Dur-
ing the first Saudi state in the eighteenth century, Riyadh adopted its current name
(Elsheshtawy, 2021). Riyadh, which translates to “gardens and orchards,” was
derived name from its geographical location, where it was one of the few areas
in the middle of the desert surrounded by fertile lands, abundant water, and lush

greenery (Faris, 1982).

However, the city's origins can be traced back to the pre-Islamic era, in
the ancient setflement of Al-Yamama (Philby, 1920). Prior to the country’s unifica-
fion in 1932, the old city of Riyadh was located on one of the main historical frad-
ing and pilgrim routes that connected the Arabian Peninsula with Africa and Asia.
Consequently, Riyadh was inifially a link in a chain of small setflements along with

the arable land in Wadi Hanifa, also known as the “Hanifa valley” (Faris, 1982).
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The old city of Riyadh was characterized by its vernacular form, which
was preserved as a traditional Arab Islamic city until the 1950s. At that time, ifs
population totaled less than 84,000 people. The traditional urban fabric of old
Riyadh presented a compact and homogeneous configuration, surrounded by a
thick mud wall with nine gates (Almahmood, 2017).

J. B. Philby (Harry StJohn Bridger Philby) described in detail the vernacular
city of Riyadh in his book “Sa'udi Arabia” (Philby, 1955). British Arabisfs who vis-
ited Riyadh in 1917 discovered the city structured in an equilateral triangle form,
with each side measuring around 600 meters. Moreover, Riyadh was composed
of courtyard houses that covered the entire plot, surrounded by complex street
patterns and small plots of land held by a variety of different owners. Notably,
the focal point of the city was formed by the palace, the Great Mosque, and the
marketplace (Elsheshtawy, 2021).

Enclosed within the city walls, a unique hierarchy of streets and buildings,
ranging from semi-private to public, gave shape to the urban fabric. This was
composed of different residential areas, each characterized by an intricate net-
work of narrow alleys and pathways. The narrow and shaded streets were lined
with mud-brick courtyard buildings, typically two or three stories high, constructed

as inward-oriented autonomous units in response to climate and privacy needs

(Al-Hathloul, 1981).

In this context, each residential area was composed of several traditional
buildings connected to the main public spaces through a hierarchy of streets.
This hierarchy positioned the streets as an essential component in old Riyadh,
enabling them to accommodate the residents’ daily lives (Al-Hathloul, 1981). In
addition to the streefs serving as passageways, markets were hosted on the main
arferies, such as Al Thumairi and Al Suwailem. Similar to the design of other old
Islamic cities, these main streefs connected the city gates to the main buildings,
such as the Grand Mosque, Qasr al-Hukm “Rule Palace,” Masmak Fort, and the
city’s main square, “Alsafat Square” (RCRC, 2006).

Thus, major streets were designed and shaped to facilitate a variety of ac-
fivities. Streets such as Al Thumairi were crafted to support parallel rows of small
booths for commercial activity, which were situated inside the bays of lateral
arcades. Therefore, the major arteries of ancient Riyadh functioned as venues for
public, social, and economic activity (RCRC, 2012).
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Figure 2.2-1 The old city of Riyadh.

a) The urban fabric of the walled city. (Source: Redrawn from RCRC, 2012).

b) The layout of the old Riyadh'’s main streets and public spaces. {Source: Author's Edition).
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Figure 2.2-2 Photographic documentation of public and social life in the old city of Riyadh, captured between
1943 and 1956. (Source: RCRC, 2012).
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Furthermore, the old town of Jeddah, known as “Al-Balad,” presents a
noteworthy example of a vernacular urban form that has retained ifs urban herit-
age. Historic Jeddah is situated on the eastern shore of the Red Sea, spanning a
total area of 17 hectares. Al-Balad, the city’s original nucleus, has a distinct urban
fabric that has remained visible even after the city’s walls and monumental gates
were demolished in 1947 and the construction of Al-Dahab Street in 1961, a
wide street that bisects the traditional urban fabric (SCTH, 2013).

The historical core of Jeddah was initially divided info four main residential
quarters, which acquired their names based on their locations within the walled
city or famous events: Mazloum quarter to the north, the Sham quarter af the
center and foward Mecca Gate, the Yemen quarter to the south, and the Bahr
quarter in the southwestern part of the city. Each neighborhood blended commer-
cial, religious, and social life, thereby producing morphological richness and a
deterministic relationship between the built form and patterns of public life. Within
this context, streefs and public spaces acquired significant social value (SCTH,

2013).

The architectural design of these quarters has traditionally been charac-
terized as exhibiting a compact urban form, high building density, and organic
patterns that create narrow, shaded streefs with rich and multifaceted social in-
teractions. This description is partially similar to other traditional Red Sea cities.
The organization of the urban structure of Al-Balad is based on a clear hierarchy,
starting from the maijor city streets, or “sougs,” and continuing to the small areas
or nodes in the residential districts. These nodes are positioned along streets or

alleys, or around semi-private squares (Salagoor, 1990).

Situated within Al-Balad’s dense urban pattern, the primary streefs—where
the marketplaces and major mosques are located—play a vital role in forming
the city’s morphology while simultaneously affirming the city’s cultural and social
dimensions. In this context, two main axes running east to west and two addition-
al axes running north to south form the main souks, which serve to maintain the
spatial continuity of the urban fabric. These main arteries embody the city's public,
social, and commercial life, gradually diminishing toward the inner residential
quarters and alleys. From this perspective, the main streets of historic Jeddah are
composed not only of fundamental routes that connect the city’s quarters and

gates but also of places for a wide variety of public and collective activities.

The historical disfrict of Jeddah features narrow, winding streets that were
formed in response to climate and socio-spatial conditions. The narrow width of
these streets stimulated airflow and created an alternation of light and shade.
Moreover, the main streefs are bounded by mixed-use ground floors, which

blend into the street level both physically and visually.
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In this context, examining the historical cities of Riyadh and Jeddah pro-
vides insights into the traditional streets and their diverse spatial and physical char-
acterisfics. Although there were clear differences between the two cities in terms
of urban form, architectural elements, geographical location, and, consequently,
climate, both settlements exhibit similar spatial and hierarchical organizations with

a significant focus on the main street as a route and a venue for various activities.
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Figure 2.2-3 The current urban form of the old city of Jeddah, “Al-Balad.”
a) The urban fabric of Al-Balad, Jeddah. (Source: Author’s Edition).
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b) The layout of Al-Balad's traditional souks and main axes. (Source: Author’s Edition).
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Figure 2.2-4 The vibrant public and social life of Al-Balad, Jeddah: A contemporary glimpse into the heart of
the historic district. (Source: Author's Edition, 2021).
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02.2.2. The transformation

At the inception of Saudi Arabia, the country’s primary source of income
was based on the revenue from pilgrimages to the Two Holy Mosques in Mecca
and Medina. However, the announcement of the Kingdom's formation coincided
with a global economic crisis. Consequently, the number of pilgrims reduced to
a mere 40,000 in 1932, which adversely impacted the Kingdom's economy.
Therefore, embarking on a search for oil was Saudi Arabia’s strategy o improve
its economy. In this confext, on March 3, 1938, the discovery of oil revolution-
ized the region’s economic, urban, human, and political aspects (Faris, 1982).
Accordingly, cities in Saudi Arabia underwent a fremendous fransformation, from
small walled settflements to large urban centers. The transformation was fueled by
the oil revenues, providing Saudi Arabia with great resources that have led to the
country's development (Misk Art Insfitute, 2018).

In light of this rapid development, due to rapid population growth and
increasing demand for housing and services, most traditional cities started to lose
their walls between the 1940s and 1950s. New social groups emerged from
business and job growth, which led to unprecedented migration of individuals
between cifies in search of a better living, which subsequently resulted in the un-
planned spatial expansion of cities. By the 1960s and 1970s, substantial chang-
es started to appear in major cities like Riyadh, Jeddah, and Dammam. New
master plans were developed to manage the expansion of sefflements beyond
their walls, such as Abdulrahman Makhlouf's plan in 1963 and Robert Matthew's
1973 plan for Jeddah (Al-Harigi, Yousef and An-Nwisser, 2002), and the Dox-
aidis master plan of Riyadh in the late 1960s (Al-Hathloul, 2017).

In the case of Riyadh (see Chapter 08), the early 1950s marked the start-
ing point for the sprawling city’s expansion. The old city lost its wall as automo-
biles were infroduced into the narrow streets (Figure 2.2-5; RCRC, 2015). Oil
revenue played a role in financing future developments, including large-scale

projects and planning, where oil prices grew from 10.4 million US dollars in 1946

to 210.7 million in 1952 (Facey, 1992; Al Naim, 2013).

Conversely, on the western coast, Jeddah began to experience the bene-
fits of Saudi oil exports in 1947, and the old city walls were demolished, marking
the start of the first phase of urban expansion (Daghistani, 1991). During the fol-
lowing eight years, from 1948 to 1956, the city witnessed a fremendous growth
rate, expanding from 300 to 3,300 hectares (SCTH, 2013). In this process, the
small frading town was fransformed info a sprawling metropolis. New projects,
wide streets, and housing were developed to accommodate the new lifestyle.
Jeddah’s urban growth has gone unabated, and the traditional neighborhoods
and their walkable alleys have gradually transformed into wide roads designed
for car use (Al-Harigi, Yousef and An-Nwisser, 2002).
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The rapid transition in economic and urban growth experienced in Saudi
Arabia has had significant and pivotal changes in its cities. Following the 1973 oil
boom, the construction of new highways around the cities became an essential
need for the modern country. New streets were superimposed on the narrower
roadways of most of the cities to facilitate the construction of infrastructure and the
movement of goods and services (Figure 2.2-6). This large-scale transformation
of the urban fabric has impacted lifestyle and social interaction and has reshaped
communal gathering areas, thereby shaping the cornerstone from which the mod-

ern Saudi city emerged (Salagoor, 1990).

During the 1980s and 1990s, maijor cities experienced rapid urban sprawl
and population growth. For example, Jeddah's population boomed from 40,000
inhabitants in 1947 to 1,250,000 in 1980 (Figure 2.2-7; SCTH, 2013), while
Riyadh reached 4 million inhabitants in the late 1990s (Al-Hathloul, 2017). Amid
this scaftered sprawl, wide sfreets for automobile use dominated public spaces,
with the automobile becoming the primary mode of fransportation. Consequently,

the urban sprawl has become the model for contemporary major Saudi cities
(Figure 2.2-8).
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2.2-5

2.2-6

Figure 2.2-5 Satellite image of Riyadh, 1950. (Source: RCRC, 2015).

Figure 2.2-6 The Beginning of planning the new wide streets within the tradiional urban fabric of Riyadh.
(Source: RCRC, 2015).
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02.2.3. Saudi 2030 Vision and the Quality of Life Program

Tracing Saudi Arabia’s urban growth and transformation has revealed a
crucial trajectory of urban, economic, and social transformations and growth ex-
ceeding expectations. However, in 2016, Saudi Arabia infroduced the “Saudi Vi-
sion 2030," a plan focused on building a diversified economy accompanied by
a "National Transformation Plan” (Ministry of Municipal and Rural Affairs, 2019).
The plan designed 12 vision realization programs, including the Quality-of-Life
program, which aims to improve infrastructure and transport, urban design, and
environmental factors. In this regard, following the country’s Vision 2030 and
the Quality-of-Life program, a range of socio-economic and economic changes
gradually appeared in Saudi cities. These include a series of projects and initia-
fives, the promotion of public entertainment, and the creation of public fransporta-
fion fo counteract the deteriorating stafe of cities and the fragmentation of social

ties (Vision2030, 2016).

In this context, Riyadh represents a vital hub through which the King-
dom seeks to position the city as an infernational benchmark that provides a
befter quality of life. Accordingly, on March 18, 2019, the Saudi government
announced a series of megaprojects aimed at transforming the capital info one
of the most livable cities worldwide, complementing Saudi Vision 2030 and the
Quality-of-Life Program (Elsheshtawy, 2021). Furthermore, the Riyadh strategy
seeks to make the city one of the world's top ten city economies and double its

population to approximately 15-20 million residents, with over 40 million visitors
by 2030 (Kane, 2021).

Riyadh's vision intends to improve a city's competitiveness through six main
pillars, positioning it as an economic power and a critical contributor o the coun-
fry’s economy. These pillars include economic growth across various sectors, the
development and attraction of the best national and global talent, the enhance-
ment of the quality of life, world-class urban spatial planning, prudent govern-
ance of the city’s resources, and the creation of a global brand that bolsters the

prominence of the capital while improving its competitiveness (Quality of Life
Program, 2020).

In this regard, four megaprojects have been launched, requiring a $23
billion investment in the city to transform it into a model capital in accordance
with the Kingdom Vision 2030. These projects are also aligned with the UN Sus-
tainable Development Goals to build sustainable cities and communities. The four
projects represent a clear direction for the city’s future plan: King Salman Park,
Sports Boulevard, Green Riyadh, and Riyadh Art. The projects play a crucial
role not only in shaping the city’s urban form in the foreseeable future but also
in shaping social transformations, including lifestyle, which currently depends on
automobiles as the main means not only for fransportation but also for entertain-

ment, fowards a higher quality lifestyle (Klingmann, 2023).
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First, “King Salman Park,” one of Riyadh's four megaprojects, is planned as
a future contemporary center composed of cultural, residential, and commercial
activities; its aiming is fo transform Riyadh into a dynamically competitive city to
fulfill a vital goal of the country’s 2030 vision. The project is strafegically located
within the city, covering an area of around 16 km?, which is four times larger than
Central Park in New York and five times larger than london’s Hyde Park. This
project is sef to provide an inclusive desfination for a variety of public and social
life (Elsheshtawy, 2021).

Another megaproject, “Green Riyadh,” is the world's largest comprehen-
sive urban afforestation project. This project is an example of actions aiming fo
improve the quality of life and transform the city info a more livable space. The
Green Riyadh project’s main objective is to plant 7.5 million trees around the city
by 2030 using recycled water. This plan includes neighborhood gardens, public
facilities, and streets (Klingmann, 2023).

Furthermore, Riyadh Sports Boulevard is another key project of Saudi Vi-
sion 2030 and Riyadh's 2030 strategy. The Sports Boulevard was launched in
2019 to be a pivotal factor in transforming the current lifestyle info a healthier
one. The project extends from the city's easf to west side, spanning a total length
of 135 km (Figure 2.2-9). The Boulevard features continuous green pathways for
pedestrians and cyclists, along with dwifferent nodes for sporting activities. The
project's aim is to enhance public participation in sports acfivities and promote o

pedestrian-oriented environment (The Sports Boulevard, 2022).

The fourth megaproject is the Riyadh Art Project, which aims fo transform
the city into a local and global hub of art and culture through 12 art programs.
As one of the primary goals of the country’s cultural vision and Riyadh's strategy,
the project seeks to populate much of Riyadh's urban fabric, providing venues for

social gatherings (Elsheshtawy, 2021).

In this regard, the Quality-of-Life Program, in cooperation with other sec-
tors, such as the Ministry of Municipal and Rural Affairs (MOMRA| and various
regional commissions, is focusing on developing Saudi cities. These entities have
developed plans, strategies, and programs that mainly target city improvement
and enhancing the quality of life. Aspects of these initiatives include providing
safe and walkable streets, enhancing the quality of placemaking, and promoting

social, cultural, and entertainment activities.
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Figure 2.2-9 Map of Riyadh Sports Boulevard spanning a fofal length of 135 km. (Source: The Sports Boule-
vard 2022: https://sportsboulevard.sa/).
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“Streets and their sidewalks, the main public

spaces of the city, are its most vital organs.”

Jacobs, 1961
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03. The street and livability

Chapter 03 reviews the concept of livability and its relation to the street in inter-
national studies based on three key subchapters. First, subchapter 03.1 defines
livability and infroduces the street as a pillar of livability, an essential urban ele-
ment that can serve to enhance social and public life. Subsequently, Subchapter
03.2 reviews various studies from the 1960s onwards conceming the quality and
livability of the street and public spaces. Furthermore, subchapter 03.3 identifies

the main aftributes associated with street livability.
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03.1. Defining livability

The concept of livability enjoys broad usage and interpretations, with defi-
nitions varying according to scholars’ particular interests and perspectives, which
include defining livability in ways that are fundamentally focused on improving
human living (Kaal, 2011). The term “livability” or “liveability” as a noun literally
means "the property of being livable” or “suitability for human living” (Ahmed,
El-Halafawy and Amin, 2019).

However, the term “livability” lacks a unified definition, and it can be con-
sidered as a highly relatfive term. The concept includes several topics related to
social, physical, and safety aspects, as well as economics, education, and public
health. Consequently, livability is viewed as an abstract concept that frequently

infersects with the concepts of “sustainability,” “quality of life,” and “well-being”
(Ahmed, El-Halafawy and Amin, 2019).

It has been posited that livability serves as an aim and discourse related to
sustainability, where they share similar focuses on achieving community well-be-
ing (Myers, 1988; Andrews, 2001; De Jong et al., 2015; Valcarcel-Aguiar, Muri-
as and Rodriguez-Gonzdlez, 2018). The body of research and discourse about
these concepts reveal the interconnection between livability, sustainability, and
quality of life. Nevertheless, the concepts can vary in terms of their subjective con-
notations. For example, Chazal (2010 clarifies the differences between well-be-
ing and livability, arguing that seeking well-being is subjective and differs from
person to person; conversely, livability extends beyond the individual perspective

and caters fo collective needs (De Jong et al., 2015).

In this context, livability is related to human seftlements that provide im-
proved living conditions. Doxiadis (1970) first defined “setflement” as a complex
system that combined five elements: man, nature, society, buildings, and net-
works. Doxiadis emphasized the role of a balanced relationship between these
elements for a “successful human seftlement”. Although Doxiadis did not explicitly
use the term “livability,” his concept respected human dimensions and created a
base for the “Quality of Human Settlements.”

The relationship between cities and livability has been discussed at vari-
ous levels, all of which are influenced by an amalgam of factors, including both
the built and natural environments, aiming to improve living conditions, economic
prosperity, and social stability. According to the American Association of Refired
Persons (AARP), "A livable community is one that has affordable and appropriate
housing, supportive community features and services, and adequate mobility op-
tions, which together facilitate personal independence and the engagement of
residents in civic and social life” (Kihl et al,, 2005, p. 2). Consequently, a “livable
city” typically denotes a safe, affordable, and environmentally friendly city that
provides superior living conditions (Hamilton and Atkins, 2008; Kaal, 2011).
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Furthermore, the concept of livability has increasingly become a central
focus in city development. To illustrate, many organizations and associations an-
nually rank the world's most livable cities, such as the “Global Liveability Ranking”
and “Global Liveability Index 2022" (The Economist Intelligence Unit, 2022).
Moreover, an increased interest in understanding how the form of the built en-
vironment confributes to the livability of communities has been discussed, such
as the relationship between neighborhood characteristics and travel behavior
(Handy et al., 2002). Additionally, some scholars have proposed conceptual
frameworks for the physical characteristics of streets (Ewing and Handy, 2009).
In addition, several studies have examined on the impact of urban design on life-
style, pedestrians activites, and public health (Rodriguez, Brisson and Estupifian,

2009; Ding and Gebel, 2012).

Prominent authors and thinkers, such as Jane Jacobs, Allan Jacobs, Jan
Gehl, William H. White, and Kevin Lynch, are among those who have shown
concern about the concept of a livable city. Donald Appleyard'’s influential 1981
book “Livable Streefs” brought the concept of street livability info the field of ur-
ban design (Appleyard, 1981). Livability has since emerged as a central con-
cept in urbanism and planning, appearing in both academic and non-academic
literature as an essential concept in urban planning, fransportation, community
development, and housing, among others (Ahmed, El-Halafawy and Amin, 2019;
Martino, Girling and Lu, 2021; Sheikh and van Ameijde, 2022).

The street has always represented a constant aspect present in people'’s
lives. Throughout history, the street has been the public space to serve basic sur-
vival needs, including communication and enterfainment needs, and performed
several political, religious, commercial, civic, and social functions (Moughtin,
2003). Streets embody all kinds of public spaces for community activities and
offer opportunities for both long- and short-term human interactions (Lofland,
1998; Montgomery, 1998). Thus, numerous scholars across various fields related
to urban studies propose considering streets as a social place rather than mere-
ly channels for movement (Jacobs, 1961; Appleyard, 1981; Greenbaum, 1982;
Gehl, 1987: lennard and Lennard, 1987: Moore, 1987; Mehta, 2013).

In essence, the street has always been a fundamental component in cities’
formations. The street is more than a channel of movement: it also contains social,
economic, and leisure places for people (Jacobs, 1961; Moudon, 1987; Lofland,
1998). However, as reviewed in the previous chapter, the sfreet has evolved and
taken on different roles and shapes, spanning from the industrial city to contem-
porary urban settings. The modern movement impacted the street and its social
life by favoring automobiles (Dumbaugh, 2005). Additionally, the transformation
of numerous streets info roads, largely due to the increasing dominance of the
automobile within urban spaces, has impacted the notfion of the street (Jacobs et

al, 199¢6).
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The early 20th-century understanding between the traffic engineering and
planning professions has affected the current form and use of arterial streets. The
challenges facing urban arterial streets have been discussed in different fields,
including planning, engineering, urban design, and public health (Jacobs et al.,
1996; Jensen, 2004; Hebberf, 2005; Dumbaugh and Rae, 2009; Mindell and
Karlsen, 2012). These challenges involve traffic safety, the balance between au-
tomobiles and pedestrians’ needs, direct exposure to noise and pollution, and

physical health.

The legacy of street classification, which shapes quiet streets around resi-
dential neighborhoods, has resulted in the idea of an urban arterial for automo-
bile use, creating a conflict between traffic movement and livability. Many au-
thors and planners, such as Jacobs (1961), Appleyard (1981) and, Bosselmann,
Macdonald and Kronemeyer (1999), have identified street traffic as an underly-

ing issue behind the lack of public and socidl life.

This concern has been evident since the 1960s and 1970s, when various
authors such as Jane Jacobs and Jan Gehl, among others, advocated for a more
people-oriented approach, opposing the functiondlist vision that prioritized the
automobile and caused zoning and spatial segregation {Jacobs, 1961; Gehl,
1987). Moreover, different authors and empirical studies have emphasized the
roles and significance of streets in facilitating social and public life (Appleyard,
1981; lennard and lennard, 1987; Mehta, 2013; Southworth and Ben-Joseph,
2013).

03.1.1. The street as a pillar of livability

The street has been recognized as a primary multipurpose place that con-
fributes to the success of cities (Appleyard, 1981; Gehl, 1987, 2010; Montgom-
ery, 1998). Several theories and empirical studies have focused on defining a
great (or successful) street as a central hub of urban development (Appleyard,
1981; Bosselmann, Macdonald and Kronemeyer, 1999; Mehta, 2008). As ar-
ficulated by Appleyard (1981, p.1), “The street has always been the scene of
this conflict, between living and access, between resident and traveler, between
street life and the threat of death.”

The question of street livability is intrinsically linked to the fundamen-
tal question that urbanists strive to answer, as William Whyte (1980) empho-
sized: Why do people want to visit and prefer certain places and avoid otherse
(Whyte, 1980). Indeed, based on the literature review, this research has defined
a "livable street” as a vibrant and socially active place that fuels urban vitality,
with people and all their activities as the focal points. Therefore, a livable street

provides equality between all users and facilitates their activities.

The concept of street livability is a way to change cities for the better,
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improving social, public health, and economic aspects, among others (Sheikh
and van Ameiide, 2022). Many cities prioritize streets and public spaces to
meet the needs of their inhabitants. As a prime example of a city that has made
livability a top priority, Melbourne, Australio, embarked on an ambitious pro-
gram fo improve its public spaces around the city. Before the transformation in
the 1990s, Melbourne's city center was no more than a daytime business disrict.
In response, the city collaborated with Gehl Architects to conduct a social and
planning study of the city, enhance its primary commercial streefs, convert some
streets info permanent or part-fime pedestrian zones, and add new public spaces

and squares (Blomkamp and lewis, 2019).

The city transformed into a vibrant metropolis with a significant growth of
public spaces, followed by public artworks, street furniture, and, most importantly,
public awareness of the importance of livable streets. The overall fransformation
resulted in a massive upsurge in city life and activities. Additionally, the enhance-
ment of streets and public spaces was succeeded by the improvement of social and
economic activities, where the number of outdoor cafes nearly quadrupled, and
the number of cafe seats nearly fripled (Gehl, 2018; Blomkamp and Lewis, 2019).

Aside from the social benefits emphasized by many scholars, including
Whyte (1980), Gehl (1987), and Gehl and Svarre (2013), a livable street holds
significance for public health. Recently, several studies have discussed the rela-
fionship between the built environment and public health, providing compelling
evidence linking the quality of the built environment, including streets, with lifestyle
(Frank and Engelke, 2001; Burton, 2012).

For example, New York's PlaNYC (2007) demonstrates that the improve-
ment and transformation of open spaces info walkable ones can help decrease
obesity and asthma rafes. Moreover, by maximizing comfort and enhancing
walkability, these initiatives promote physical activity (PlaNYC, 2007). Livable
streets can also influence public health by reducing fatality rates and troffic in-
juries, cutting noise levels, and reducing air pollution (Appleyard, 1981; Bos-

selmann, Macdonald and Kronemeyer, 1999).

Moreover, the connection between livable streets and the economic vi-
tality of @ community can improve the local economy, most directly by affect-
ing refail sales and rents, office rents, and commercial property values (Ho and
Douglass, 2008; Sohn, Moudon and lee, 2012). For example, a study by the
Commission for Architecture and the Built Environment (CABE) in the United King-
dom demonstrates the extra financial value that good street design can contrib-
ute. The study analyzed ten commercial districts in London to measure the quality
of the pedestrian environment and its impact on apartment prices and retail rents.
The results showed that investment in design quality positively impacts users, with
homebuyers willing to pay a premium for livable street outcomes such as easy

access and safety (Buchanan, 2007).
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03.2. Theories and empirical studies of street and public space
livability

The concept of street livability has been developing since the 1960s,
responding to the urban development models that have prevailed since the
mid-twentieth century, which have been largely based on the automobile as the
dominant transportation system. Many works have criticized automobile dom-
inance over sfreefs, aiming fo resurrect the street as a place for face-to-face
meefings and exchanges where pedestrians and neighbors can find a safe,
high-quality space for various activities (Appleyard, 1981; Curfis and Tiwari,
2008: Sauter and Huettenmoser, 2008).

However, although many studies focusing on livable streefs have not used
the term “livability,” they have yielded significant results regarding sfreet life and
quality. For example, terms such as “safe,” “great,” or “lively” streets have re-
vealed livable street affributes (e.g., Jacobs, 1995), referring to physical, func-
tional, or social qualities at different levels. Accordingly, several studies related to

street livability are highlighted below.

Jane Jacobs (1961) was the first figure to question the modern planning
approach and the dramatic increase in car traffic that resulted in lifeless cities de-
void of people. On the street scale, Jacobs underscored the critical importance
of street sidewalks and active frontages. Additionally, Jacobs was one of the first

scholars to emphasize the role of density and diversity in street quality.

The concept of the “livable street” was first infroduced as “Woonerf” or
"living streets” in Delft, Netherlands, which views the street as a social space
rather than simply a conduit for movement. During the 1970s, a social movement
advocated reclaiming residential streets as a response to planning focused on
traffic speed (Hass-Klau, 1990). This concept transformed the design of residen-
fial streefs info places for shared traffic through interventions such as pavements
and the inserfion of frees, benches, bollards, and other elements that prevent high-

speed automobile traffic (Ben-Joseph, 1995).
Furthermore, William H. Whyte's (1980) groundbreaking empirical study

on the open spaces in Manhattan fitled “The Social Life of Small Urban Spaces”
studied public places’ design, use, and effectiveness. According to Whyte, the
most successful public places have a variety of activities, such as reading, talk-
ing, playing, eating, observing, walking, and shopping, in groups or individually.
Whyte highlighted that elements such as sitting, water, and trees comprise impor-

fant parts of public spaces that help make them comfortable and social (Whyte,

1980).
Later, Appleyard (1981) elaborated on the issues of street livability in the

field of urbanism. By comparing three residential streets in San Francisco, Apple-

yard’s study established a well-known understanding of street livability, demon-
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strating that residents on streefs with the lowest traffic volume led more active
social lives than residents of the other streets. Appleyard further argued that the
possibility of meeting neighbors in public spaces increases with the greater use
of public transportation or walking. Essentially, people are more likely to meet
and get to know each other, thus creating a more livable and safer environment

for everyone.

Furthermore, Jan Gehl, a researcher who widely investigated public spac-
es and public life, developed twelve indicators for designing better and high-
er-quality public spaces, falling under three main themes: protection, comfort,
and enjoyment. Gehl's quality indicators are highly related to the physical de-
sign of a place, aiming to create protected, comfortable, and enjoyable spaces

(Gehl, 1987).

In his 1995 work “Great streets (1995),"” Allan Jacobs infroduced sever-
al indicators for street design. Jacobs examined the features and characteristics
of great streefs, notfing that physical design plays a significant role in designing
great streets. The physical design of the sfreet can create a pleasant, attractive,
and sociable place for all users, which can influence the rest of the city. Jacobs

argued that streets should be part of urban spaces and be open to all users
(Jacobs, 1995).

With a close inferpretation of form and context, Jacobs distills eight re-
quirements necessary for sftreet greatess. These points include the street's phys-
ical comfort, the human scale, streets as places for leisurely walks, visual com-
plexity and movement, transparency, complementarity, good maintenance, and
quality construction and design. Further, Jacobs also listed thiteen additional
principles that contribute to great streets: trees, beginnings and endings, diverse
buildings, street furniture, places along the way, accessibility, density, diversity,
length, slope, parking, contrast, and time {Jacobs, 1995).

Concerning street and public space qualities, several organizations, such
as “Project for Public Spaces,” have focused more on supporting pedestrian ac-
fivities. Founded in 1975 by Fred Kent, this organization aimed to apply William
H. Whyte's work to create better places for everyday use. However, in 1995, the
Project for Public Spaces coined the term “placemaking,” which sought to ad-
dress the question of “What Makes a Great Place?” Accordingly, four significant
indicators were identified: accessibility, participation in activities, comfort, and
sociability of the location (Kent, 2019).

Later, street livability was also the focus of Peter Bosselmann’s empirical
investigation, “Revisiting Viable Streefs (1999).” Bosselmann studied the livabil-
ity of residential boulevards based on the “Livable Streets” project by Donald
Appleyard. Bosselmann evaluated streets livability in relation to traffic volume,
highlighting the role of balancing vehicular traffic with walkable sidewalks, local
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accessibility, and tree-planted sidewalks to mitigate the negative effects of heavy
fraffic. He focused on three indicators, including environmental measurements,
social inferaction, and sfreet activities, each compared against the traffic volume

on each street (Bosselmann, Macdonald and Kronemeyer, 1999).

The growing interest among academics concerning the role of streefs and
public spaces in urban life and livability has also focused on management. Car-
mona, Magalhdes and Hammond (2008) discussed a variety of theoretical and
practical debates regarding streets and public spaces. Their work tifled “Public
Space: The Management Dimension” explained public space management and
exploredthe nature and dimensions of public spaces. The authors empirically exam-

ined questions related to public space management in four international projects.

Furthermore, empirical studies have also discussed street livability at the
ground-floor level. For example, the City af Eye level project, started in 2012,
aimed to study the ground floor of streets and public spaces to create higher
quality, more livable places. The project included both physical elements—such
as the facade, building, sidewalk, street, bikeways, and trees—and emotional
and social aspects. The resulting work, “The City af Eye level: Lessons for Street
Plinths,” provides lessons regarding the design of the street interface that contrib-
utes to improving the overall visual character of a city and enriches public life,
including visual interactions. In this context, the project developed a three-layer
set of criteria for the analysis and strategy for plinths: building, street, and context,

each with its own set of indicators (Glaser et al.,, 2012).
03.2.1. Relevant attributes of livable streets

Evaluating livability varies from one city to another; each city has unique
indicators and needs. The degree of livability depends on several factors, includ-
ing community values, context, economy, and social and cultural backgrounds
(Ahmed, El-Halafawy and Amin, 2019). Streets also possess different character-
istics based on their function, location, physical form, socioeconomic status, and
the culture of their users and inhabitants (Jacobs, 1995: Mehta, 2013).

Over the years, measuring a place’s quality has been a recurring topic
of discussion among urban designers. Some scholars, such as Jacobs (1995),
have underscored the role of a place's physical characteristics as a measurement
tool, examining the quality of the place through its physical dimensions, includ-
ing the physicality and design styles, features, ornamentation, surrounding build-
ings, landmarks, gateways, and vistas. Conversely, other scholars, such as Lynch
(Lynch, 1960; Alexander, Ishikawa and Silverstein, 1977; Gehl, 1987, 2010),
have emphasized the social and psychological dimension of a place, which,
according to Montgomery (1998), represents the romantic view of urban design.
One common thread among these theorists is that people are the ultimate meas-

ure of whether a place is prosperous or failing.
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The literature review presented earlier attempted to infroduce a number
of studies and empirical works beginning in the 1960s, a period that saw the
decline of streets as social places during the modermn movement. Although the
review included studies of public spaces, it contributed to understanding different
scholarly perspectives and highlighting affributes related to street livability. Thus,

street atfributes encompass physical, social, fraffic, and functional characterisfics.

Regarding the streets’ physical attributes, authors and studies have empha-
sized the role of these characteristics. The physical atiributes of streets play a cru-
cial role in creating a sense of place and supporting pedestrian activities. David
Canter (1977), in his book “Psychology of Place,” describes “place” as the juxta-
position of three major constituent elements: conceptions, activities, and physical
aftributes. His concept of “place” shapes the inherent structure of everyday urban
life based on a place’s physical parameters, the people’s conceptions about be-
havior within a physical environment, and the activities associated with that place.
Canter combines three perspectives: first, those who consider the morphological
aftributes of place; second, those concerned with the social and psychological

perspective; and finally, those focused on urban activities (Canter, 1977).

Canter's model of place has been used as the central theme for many
studies. For example, Montgomery (1998), uses the place model as “a visual
metaphor for the nature of places” while writing on the urban environment. He
defines the city as a phenomenon of structured complexity and describes suc-
cessful places as a combination of both physical dimensions and sensory qual-

ities.

Under the theory of environmental affordances, developed by James J.
Gibson in 1986, human behavior is directly related to the surrounding space of
each individual (Gibson, 19806). This theory, which studies the relafionship be-
tween the environment and human behavior, argues that a place’s characteristics
can either support or constrain the behavior of its users. Environment-behavior
studies have focused on the relafionship and interactions between the physical
environment and human behavior. By analyzing the interaction between a person
and their environment, these studies stress that there is a reciprocal relationship
between the two (Tillas et al., 2017).

Various physical characteristics related to the street have been empha-
sized to support pedestrian social and collective activities. The importance of
block size and street intersection density in creating vibrant streets with an active
public life has been demonstrated. Similarly, the accessibility of the street and its
connection to surrounding areas, both visually and physically, have been empha-
sized. Additionally, this accessibility enables users of different ages and needs to
quickly access the place without needing vehicles; moreover, it allows reaching
the place by various means, including buses, trains, cars, and bicycles (Jacobs,
1995; Montgomery, 1998).
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Furthermore, the form and dimension of a street that offers various pe-
destrian activities (walking, running, cycling, and observing movement) and the
availability of places fo sit, gather, and socialize have been given importance. A
variety of characteristics, such as wide sidewalks, street furniture, landscaping el-
ements, and sireet frees, have been recommended (Whyte, 1980; Jacobs, 1995;
Montgomery, 1998; Ewing and Clemente, 2013).

The street’s ground floors have been highlighted as one of the most crucial
physical characteristics of street livability, serving as a connection between the
private and public realms. The impact of ground floors on users’ experiences is
crifical because if the ground floors are impressive, the street becomes inviting
and livable. The ground-floor facades impact public life and livability because
pedestrians move slower, stop, and inferact socially in front of active ground
floors s(Bobi¢, 2004; Gehl, Kaefer and Reigstad, 2005; Glaser et al,, 2012).
Similarly, the overall image and perception of the sireet, including street enclo-
sure, fransparency, accessibility, and human scale, have been highlighted by
scholars (Appleyard, 1981; Gehl, 2010; Ewing and Clemente, 2013).

Furthermore, social attributes are pivotal deferminants of a livable street,
creating a sense of place and aftachment to the community. Street social aftrib-
utes refer to those characteristics or qualities associated with social behavior or
interactions within the streets. Thus, scholars and empirical studies have demon-
strated the significance of the presence of people and social life on the street,
contributing to an atmosphere of safety and attracting more people (Jacobs,
1961; Appleyard, 1981; Montgomery, 1998: Ellard, 2015). These atfributes can
encompass factors such as population density, the level of diversity amongst in-
dividuals, the safety of living, and the level of activity. Other possible social at-
fributes of a street might include the level of safety and security, the availability of
amenities and resources, and the physical layout and design of the space. These
aftributes can all play a role in shaping a street’s character and can influence

how people interact with each other (Franck and Stevens, 2006).

Jacobs (1961) asserted the need to configure the built environment to cre-
ate safe streets. Jacobs argued for active frontages that keep eyes on the street,
which makes the street livelier and creates a sense of natural surveillance that can
contribute to street safety. Similarly, scholars have also observed that the pres-
ence of people confributes to attracting other people (Whyte, 1980). Moreover,
it has been stated that social interactions, including the eye made on the sfreets

while cycling or walking, increase individuals’ sense of safety, trust, and happi-

ness (Charles, 2013).

Concerning pedestrians” activities in public spaces, Gehl (1987) argued
that human activities play a significant role in the quality of public spaces and
confribute to a sense of community and social connection. He categorized pe-

destrian activities info three categories: necessary, optional, and social.

Part | | The street



Functional attributes are considered fundamental building blocks that can
generate more pedestrian fraffic and a more active public life on the street level
(Montgomery, 1998; Vernez Moudon et al., 2002; Ho and Douglass, 2008;
Speck, 2012). The diversity and mixed-use nature of an urban area can signifi-
cantly impact its quality and public life. Streets used for various purposes, includ-
ing commerce, leisure, and transportation, tend to be more vibrant than those
serving only one purpose (Jacobs, 1961). The importance of diversity and a mix
of uses on the neighborhood and community scale has been emphasized to
attract human activity (Carmona and Tiesdell, 2007; Piracha, 2011; Mehta and
Bosson, 2021).

On a smaller scale, the diversity and mixed-use nature of the ground floor
has been highlighted as essential attributes of a livable sftreet. An active street's
ground floor with various uses, such as shops, cafes, restaurants, and other ac-
fivities, fosters a vibrant and dynamic public life (Montgomery, 1998; Ho and
Douglass, 2008; Glaser ef al.,, 2012). One of the key benefits of a diverse and
mixed-use sfreet lies in ifs ability to create a sense of community and social con-
nection. People’s interactions with each other in various forms, such as through
shopping, dining, and other activities, can instill a sense of belonging and mutual
support. This functionality also includes street amenities such as newspaper kiosks
and ambulant vendors, as Whyte (1980) mentioned, attracting more pedestrians

and strengthening street life.

Regarding fraffic aftributes, the streef, as a linear urban element, has al-
ways been capable of connecting the city, creating urban coherence, and pro-
moting different modes of mobility. The traffic affributes of streets have played a
significant role in shaping the character and quality of street life. However, the
negative impact of automobiles has been emphasized in numerous studies, par-
ficularly because of their impact on street social life (Appleyard, 1981; Marshalll,
2004; Marshall, Jones and Plowright, 2004).

For example, streets with high levels of traffic and fast-moving vehicles can
be unpleasant for pedestrians and cyclists, as individuals may be less likely to
spend fime on the street and may have fewer opportunities for social inferaction
and recreation. Conversely, streefs with lower levels of traffic and slower-moving
vehicles can be more welcoming and enjoyable for all users (Appleyard, 1981;
Bosselmann, Macdonald and Kronemeyer, 1999). Therefore, scholars have ad-
vocated for a street as both a link and a place that accommodates multiple street
users, balances different fransport modes, and creates a more livable and walk-
able environment (Montgomery, 1998; Dumbaugh, 2005; Clifton, Livi Smith and
Rodriguez, 2007; Cervero, 2009; Gehl, 2010).
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"We must consider not just the city as a thing

"

in itself, but the city being perceived by ifs

inhabitants.

Lynch, 1960
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04. The street as a physical and social fact

Chapter 04 infroduces inquiry methods pertinent to urban street livability, divided
into two key sections. Subchapter 04.1 explores the complexity and livability of
cities. Subchapter 04.2 introduces urban morphology as an instrument whose
methods decode various urban elements, including streets. Subchapter 04.3
presents methods of studying public life, allowing for a deeper understanding of
the various factors influencing pedestrian behavior and contributing to public life

dynamics.
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04.1. Exploring the complexity and livability of cities

Cities are the core venues of boundless opportunity and unprecedented
challenges, hubs for exchanging knowledge, culture, and science. A city can
be perceived as a physical product and a social process, described from two
fundamental, classic, yet intrinsic aspects: Urbs and Civitas (D'Acci, 2019). These
fundamental concepts allow for understanding various other meanings associat-
ed with urbanism.

The term “Urbs” comes from the Lafin phrase Urbs - Urbis, meaning “city” in
its physical form. Primarily, this reference referred to Rome but later extended to alll
cities and urban legal regulations under Roman Law within Western culture. Un-
derstood in this sense, the city is defined as a physical reality, from its landscape
and architecture fo its infrastructure. Therefore, Urbs represented the physically
constituted city that hosted the Civitas (D'Acci, 2019; leite and Proenca, 2020).
In contrast, the term “Civitas,” in the Latin etymological sense, denotes the society
inhabiting the city. Through this concept, the city is understood as a social and

cultural construct, emphasizing its citizens’ behaviors and the relationships among
individuals and societies (D'Acci, 2019).

A fundamental fact in the origin and development of cities’ public spaces
was the advent of commerce, which began when cities began to produce sur-
pluses. With the growing need for constant merchandise exchanges, the streets
and spaces between buildings were utilized, giving new functions to public spac-
es and generating areas for circulation, commerce, leisure, and socialization. The
creation of public spaces has been part of urban history since its inception. The
Agora, the Greek theater, the forum, and the great urban spaces of the Roman

Empire offer clear examples of societies’ intention fo create venues for expressing
shared ideas, knowledge, and urbanity (Carr et al, 1992; Morris, 1994).

Therefore, as a nexus of political, social, and economic relations and the
exercise of cifizen rights and public freedoms, the city embodies a complex sys-
tem. Complexity emerges from the interactions within a large system’s subcompo-
nents (Goldstein, 1999; Batty, 2007). The city represents an example of an ex-
fensive, complex system composed of various interconnected elements (de Roo
and Rauws, 2012). These elements undergo constant changes, forming public
life. Nlumerous authors have discussed urban forms in terms of their complexity

in addressing urban issues, such as structure, connectedness, accessibility, and

livability (Plater-Zyberk et al,, 2003; Talen, 2003; Portugali, 2006).

The complexity of traditional cities was affected in the 20th century by Le
Corbusier and his modemist contemporaries, who sought to transform the physi-
cal complexity of cities to set the stage for automobile-oriented cities (Hall, 2014).
The modemnist top-down approach promoted single-use functional zoning, which

affected vital social processes, unlike Jacobs's complex systems that advocated
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for the bottom-up approach, a view subsequent scholars endorsing the complex
systems from the physical aspect have embraced (Batty, 2007; O'Sullivan and
Manson, 2015; Batty and Marshall, 2017).

The complexity of cities lies in their complexity of formation, as argued
by Jacobs (1961) and Alexander (1964, 1965). This complexity, in ifs various
formations, has been perceived as a significant factor in contributing to livable,
healthy, and walkable urban designs {Jacobs, 1961; Putnam, 2000; Macdonald,
2002; Carlson et al., 2012; Marshall, Garrick and Marshall, 2015). Numerous
authors have described good city form from various perspectives, referring to
spatial quality as an indicator of urban excellence. Jacobs (1961) emphasized
density, diversity, and mixed-use as prime indicators of cities’ quality. Conversely,
Lynch (1981) stressed vitality, sensibility, fit, accessibility, and control, whereas
Bently ef al. (1985) focused on permeability, variety, legibility, robustness, visual

appropriateness, and richness.

Complexity in urban design primarily interacts with various notions that
include livability. As previously mentioned (see Chapter 03), livability has been
discussed from various fields and perspectives. Within the realm of urban design,
livability refers to better living conditions af various scales, ranging from the city
scale fo the street and the eye level (Jacobs, 1961; Appleyard, 1981; Jacobs and
Appleyard, 1987; Bosselmann, Macdonald and Kronemeyer, 1999; Glaser et
al., 2012). The concept has expanded to include other concepts, such as sustain-
ability, comfort, walkability, and safety, which depend on a city’s ability to meet

its residents’ needs.

In this regard, streets are places of great potential, both economically
and socially, where social inferaction and exchange can be organized. They
are essential to connecting a city’s different layers. Streets are crucial to a city’s
image, organizing routes and connecting other environmental elements (Lynch,
1960). The street, as a linear urban space, enables movement for people and
vehicles and provides access to adjacent buildings and lots. The street shapes
social spaces (public and collective), presenting unlimited opportunities and pos-
sibilities. It is organized in multi-dimensional spaces and assumes a variety of
different forms (Jacobs, 1995). Consequently, cities’ complexity indicates their

components’ complexity in all their diverse facets, including streets and livability.

Although there are sparse studies related to livability at the arterial street
level, the current research considers the arterial streef as a physical platform for
social interaction and a symbol-laden representation of society. The arterial street
is also conceived as a linear urban hub, a key factor of social integration, and
a meeting point for common ideas and interests. As the structural backbone of
an urban areaq, the arterial sfreet represents a crucial component in ifs formation.
This type of street, due to ifs linear structure, presents high dynamics that mirror the

new dynamics of social life. It also permits essential movement within urban set-
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fings, thereby enhancing public life, stimulating economic growth, and expanding
urbanity.

Aiming for arterial street livability raises the proposition that this concept
is complex and is directly influenced by the street’s physical attributes (Jacobs,
1995: Ewing and Handy, 2009; Mehta, 2013), social attributes (Gehl, 1987;
Llofland, 1998; Hall, 2014), functional attributes (Montgomery, 1998; Ho and
Douglass, 2008; Glaser et al, 2012), and traffic attributes (Appleyard, 1981;
Bosselmann, Macdonald and Kronemeyer, 1999). These aftributes, together with
other street and public space studies concerned with the concept of street livabil-
ity, indicate morphological interpretations and public life studies as a methodo-
logical approach to decoding street livability’s complexity.

04.2. Urban morphology

The built environment, including streets, is integrally linked with numerous
aspects, including morphological and social dimensions. The urban morpholog-
ical dimension encompasses the layout and configuration of urban form and
space, both in shape and evolution, which aim to unfold the complexity of the
built environment (Kropf, 2017). Originating from the Greek “morphos,” meaning
form, morphology refers to the study of an object’s configuration and external
structure. Morphology studies an object based on its external physical character-
istics and evolution over time (Schmid, 2015).

German writer and polymath Johann Wolfgang von Goethe (1749-1832)
first used the term. Since then, morphology has been used in other fields, such as
geology and geography to describe natural landscapes’ forms (Bullock, Stally-
brass and Trombley, 1988). In linguistics, morphology relates to the elements and
structure of language. Therefore, in each respective field, morphology is the study
of the form or structure of an object. Accordingly, in the context of urban mor-

phology, morphology allows for the examination of the city’s form and evolution

(Marshall and Caliskan, 2011).

Urban morphology can be traced back to the German geographers’ in-
ferests in urban layout forms between the nineteenth and twentieth centuries, as
they sought to decipher the relationship between people and the city (D'Acdi,
2019). The study focus then transitioned from landforms and vegetation cover
to the layout of urban areas, the streets and open spaces, and building fabric,
as illustrated in the works of Otto Schliter (1899), Hugo Hassinger (1910), and
Walter Geisler (1918) (Hofmeister, 2004). However, European geography in the
1960s witnessed a significant impetus following M.R.G. Conzen's contributions in
the British school (Conzen, 1960). Concurrently, in ltaly, Muratori and his student
Caniggia developed the idea of “studies for an operative history of cities” (Mal-
froy, 1998). By the late 1960s, the French school emerged under the leadership
of Philippe Panerai, Jean Castex, and Jean-Charles DePaule (Moudon, 1997).

Part Il | The street and complexity



Urban morphology is the science of urban form and structure (Cowan,
2005). It serves as an instrument, the methods of which allow for the decoding
of urban elements (Lozano, 1990). Urban morphology involves studying and de-
coding urban changes over time, including spatial organizations, components,
configurations, relations, structure, and shape (Marshall and Caliskan, 2011). As
Moudon (1997) suggests, the definition of “urban morphology” is the study of the
city, understood as the most complex of human inventions. Moundon argued that
the city can be read and analyzed through its physical form, including buildings,
plots, and streets, comprising four levels of analysis: “buildings/lots, the street/
block, the city, and the region,” understanding it as a hisforical composition in
constant evolution.

Concerning sfreet morphology, Conzen (1960) argued that the street
plan tends to be the most enduring and common element of a city’s public space.
The longevity of street forms derives from their capital assets, which are not eas-
ily abandoned and provide the foundation for other components. Street plan
changes could occur due to comprehensive redevelopment, war destruction, or
a natural disaster. Therefore, the street system is key to understanding and nav-
igating a city. The street is an integral element that can determine street blocks
and distinguish the city’s public, private, and semi-public spaces. It comprises the

public and democratic elements of the city (Oliveira, 2016).

Numerous researchers have focused their studies on the morphological
dimensions of streefs and the resultant effects on the quality of the space. This
concept has led to the question: VWhat makes a good street? Allan Jacobs has
studied many famous urban sfreets to answer this question. In his book, Great
Streets, Jacobs analyzed and studied in detail the qualities that make great
streets. He utilized plans, sections, and perspectives of different streets drawn at
the same scale for comparative purposes. His study included the examination of
street morphology, buildings, engaging facades, vegetation, and windows that
interact with users. Additionally, Jacobs considered infersections, beginnings and

endings, stopping places, and walking spaces {Jacobs, 1995).
04.2.1. Schools of urban morphology

There have been numerous studies and approaches to urban morpholo-
gy. However, according to Moudon (1997), three main schools can be iden-
fified: the historical-geographical approach, represented by the work of MRG
Conzen; the typological process approach, structured by Saverio Muratori, and
later G. Caniggia; and the French school.

The ltalian school of urban morphology is characterized by its understand-
ing of the city as an “architectural organism.” This perspective was influenced
by Gustavo Giovannoni (1873-1947), who infroduced the notfion of the city as

an organism composed of several interconnected parfs continuously interacting
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with the environment and undergoing constant fransformation (Menghini, 2002).
During the 1950s, the ltalian architect Saverio Muratori laid the foundations of
the Italian school by creating building typologies as the essence of the urban
fabric (Moudon, 1994). In his 1959 study, “Studi per una operante storia urban
di Venezio,” Muratori comprehensively analyzed Venice over various periods,

using fime as an interpretive fool to understand the evolutionary processes of the

urban fabric (Cataldi, Maffei and Vaccaro, 2002).

Muratori's fundamental concepits: type, tissue, organism, and operational
history, were later developed by Gianfranco Caniggia (1933-1987), Muratori's
assistant at the University of Rome. Caniggia confributed significantly to expand-
ing Muratori's ideas, proving the applicability of his concepts in professional
practice. Caniggia’s confributions were fundamental in developing the typolog-
ical method of inferpretation and design, based on the conviction that the only

way fo analyze and plan cities is to interpret them historically (Menghini, 2002).

For Muratori and Caniggia, the city is a living organism created by hu-
mans in continuous evolution that can only be fully understood through history.
Conversely, the notfion of “type” is understood as a theorefical and abstract ex-
trapolation. Other researchers have continued studies based on Muratori and
Caniggia’s theories, underscoring the historical dimension as essential in analysis
and design and arguing that the “type” is intrinsically related to the context (Ol-
iveira, 2013).

In contrast, the British school of thought is associated with M.R.G. Conzen,
as stated by Moudon (1997). The German geographer M. R. G. Conzen, who
emigrated fo Britain in 1933, infroduced a perspective on the urban landscape by
studying English towns in a certain historical context. Conzen created a concep-
tual framework for studying the urban landscape, constituting the historical-geo-
graphical approach. His study on Alnwick in northern England analyzed the city's
map, building form, function, streets, and their association with the network system
(Whitehand, 2001; Sadeghi and Li, 2019). Therefore, the town plan comprises
three fundamental morphological elements: streets, plots, and buildings (Calis-

kan, 2013).

The fundamental characteristics of the British school of urban morphology
are the morphogenetic method, the conceptualization of the historical develop-
ment process, precise ferminology, and cartographic representation. Additional-
ly, Conzen established two concepts regarding the urban development process:
(1) the “Fringe-Belt,” a belt-like zone located at the edge of a city's built-up areq,
and (2) the “Burgage Cycle,” which concems the life cycle of a plot {Larkham,
1998).

Finally, in the late 1960s, the French school of thought emerged, echo-
ing the Italian school’s response to modernist models and principles (Moudon,
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1997). The French school views the city as a living object that always consid-
ers the past to build its future. Based on the works of architects such as Philippe
Panerai and Jean Caste, in collaboration with Charles Depaule, among others,
issues such as the evolution of the urban fabric and the relations between the built
elements and public space were addressed in the late 1960s and early 1970s. In

this regard, the French school can be seen as a continuation of the ltalian school

(Sadeghi and Li, 2019).

Despite the three schools of urban morphology sharing the principles of
time, form, and resolution, some differences can also be identified. The British
school is based on a more descriptive and explanatory approach, primarily fo-
cusing on how and why cities are created. In contrast, the Italian school presents
a more prescriptive set of studies on urban forms. Finally, the French school focus-
es on evaluating previous design theories for city construction (Moudon, 1997).

04.3. Public life

There is a reciprocal relationship between people and their surrounding
built environment (Karakas and Yildiz, 2020). People typically act based on their
interpretation of cues from the built environment—the complex system of a city is
based on relationships and interactions between ifs elements (Rapoport, 1977).
This reciprocal relationship between people and their interactions with cities is
part of what consfitutes livability, as the built environment can encourage social
acfivities and create cerfain behaviors, particularly in public spaces, including
streets (Gehl, 1987). These spaces are closely linked with their users, who spend
most of their daily lives interacting with urban environments (Dzebic, Perdue and

Ellard, 2013).

The configuration of built environments, including streets, can affect indi-
viduals in different ways, including their mental health (Evans, 2003), daily ex-
periences (Goss, 1993), and activities (Gehl, 1987). Accordingly, this research
considers arterial streets as linear centers comprising a series of relationships and
interactions between the street’s physical components and people. The prevailing
view is that a livable arterial street safisfies human needs and encourages pe-
destrian activities. The street’s physical form is critical for enhancing public life, as
pedestrians’ perceptions, activities, and flow are influenced by the street's form.
Thus, a deeper understanding of public life in relation to street morphology can

lead to a better understanding livability.

Public life studiesfocus on people’s activities and behaviorsin public spaces,
suchasstreets, alleys, publicbuildings, andsquares (Mehta, 2013). Publiclife unfolds
in relatively open social contexts, in contrast fo private or individual life; therefore,
public life incorporates two dimensions: a physical one (space) and a social one
(activity) (Gehl and Svarre, 2013). In this context, the dynamics of public life result

from the interactions between individuals and their surroundings (Carr et al, 1992).
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Numerous studies have explored how the relationship between the phys-
ical layout of a city can influence public life (Lynch, 1960; Rapoport, 1977;
Whyte, 1980; Mehta, 2008; Horayangkura, 2012; Gehl and Svarre, 2013).
These studies, among others, have contributed to a better understanding of how
to study public life and its relationship to surrounding public spaces, employing

different research techniques and interdisciplinary collaborations.

Although public life in the city is very diverse and challenging to define
and predict (Franck and Stevens, 2006; Gehl and Svarre, 2013), considero-
ble empirical works studying public life have developed observational methods
(Jacobs, 1961; Alexander, Ishikawa and Silverstein, 1977; Whyte, 1980; Apple-
yard, 1981; Gehl, 1987). Additionally, several studies have tested and applied
behavior-mapping methods (Barker, 1968; Ng, 2016).

The focus on public life in the planning field began more broadly with
Canmillo Sitte’s 1989 work, “The Art of Building Cities: City Building According
to Its Artistic Fundamentals” (Gehl and Svarre, 2013). Sitte, a Viennese architect,
argued against a dull, monotonous, and mechanical city. He defended the ex-
pansion of historicism from buildings to public spaces to redeem humanity from
modern technology and utility. Sitte argued that streets and squares should fit
the people. Thus, the perspective on cities fook a further step from an abstract

approach to a more three-dimensional, people-oriented view of urban space.
04.3.1. Pedestrians’ movements and activities

Jan Gebhl further expanded the view of the social dimensions of cities in
his 1971 book “life Between Buildings: Using Public Space.” By observing and
documenting human behavior, Gehl explored public space and how it can be
designed and used to improve the quality of city life. He argued for the impor-
tance of designing urban public spaces to meet people’s needs and dimensions,

classifying human activity info necessary, optfional, and social acfivities (Gehl,

1987).

Necessary acfivities according to Gehl {1987), represent carrying out an
activity in a somewhat compulsive way, such as going to school, going to work,
or waiting for public transport. In contrast, optional activities encompass a wide
range of activities dependent on the type of public space. These activities only
occur when the place offers suitable conditions for them. Therefore, optional ac-
fivities include activities that people perform by using public space in their own
unique way, seeking inferactions with others or the surrounding space, such as
strolling, standing around, sunbathing, and so on. Finally, social activities require

other people, which suggests opportunities for meefings and social inferactions.

Furthermore, one of the most influential empirical confributions to studying
public life was William Whyte's work, “The Street Life Project (1980)." White start-
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ed by observing urban public spaces to study human behavior. He stated that
activities such as eating, observing, reading, and sitting occur because the phys-

ical characteristics of a space support these optional activities (Whyte, 1980).

Whyte's works have underscored the necessity of observational stud-
ies and investigations into people’s social activities in small-scale public spac-
es. Whyte described the substance of public life in several measurable ways,
infroducing @ new approach fo urban research, characterized by time-lapse
photography, film, observation, activity mapping, pedestrian path analysis, and
personal interviews. This method became a popular way fo study the relationship

between people and public spaces.

Concerning sfreet social life, Donald Appleyard’s 1981 book “Livable
Streets” employed various methods to study the relationship between street de-
sign and people’s social interactions and activities. Appleyard conducted on-site
observations of three different streets to identify patterns in how people used the
space. He also interviewed residents and gathered data on various neighbor-
hood aspects, such as traffic volume, land use, and population density (Apple-
yard, 1981).

Later, the study of livable streets was further detailed and complicated
with the work of Bosselmann, Macdonald and Kronemeyer (1999) in “Livable
Streets Revisited,” compared to the Appleyard study. Bosselman et al.'s study
selected different types of streets, including major boulevards, that had not been

previously examined.

Several studies have explored pedestrians’ movements for different pur-
poses using various methods, including direct observation, photographs, time-
lapse films, and direct simulation (Pauls, 1984; Whyte, 1988; Helbing et al,
2001; Karakas and Yildiz, 2020). However, pedestrian movement can vary ac-
cording to individual purposes and preferences for using a street, underscoring

the significant role the street’s composition plays.

Furthermore, Hillier et al. (1993) introduced the concept of “configuration-
al attractiveness,” referring to how a city’s spatial layout can influence pedestrian
movement. He argued that the most affractive areas of a city are linked to ifs
configuration, a fundamental element that attracts pedestrian movement. How-
ever, he does not deny the role of land use on movement, acknowledging that
aftractors such as shops and restaurants also have a multiplier effect on aftracting

movement.

Hillier identifies two types of street layouts based on how people perceive
them: a system of routes or a system of destinations, which differ based on the
purpose of the street and its composition (Hillier et al, 1993). For example, a

street can be a destination when pedestrians use it for walking, socializing, or
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other activities that occur on the street. Conversely, a street can serve as a route

to a desfination when pedestrians use it as a passage.
04.3.1.1. Systematic observation: methods and tools

Pedestrians’ movements and activities have been investigated in different
empirical studies using various approaches and tools (Lynch, 1960; Cullen, 1961;
Whyte, 1980; Appleyard, 1981; Gehl, 1987, 2010; Gehl and Svarre, 2013; Me-
hta, 2013). However, direct observation has been primarily used for collecting
data about the interactions between pedestrians and their surrounding public
space. In this research, Jan Gehl's methodology is selected as a key work related

to this thesis.

Gehl has developed a comprehensive method and approach for evaluat-
ing cities and public spaces from the users' perspectives. His focus has centered
on people and their acfivities, posing questions about how public spaces are
occupied. Gehl's method applies continuous and systematic observation to ex-

amine existing issues and implement improvements.

In his book "How to Study Public Life” (2013), Gehl brings a more meth-
odological focus to public life studies by infroducing a comprehensive overview
and providing a guide for studying and understanding how people interact with
public spaces. His premise is that the design of cities and public spaces signifi-
cantly impacts public life. Gehl's approach to creating lively and sociable pub-
lic places emphasizes people’s needs and activities in their surrounding public

spaces as crifical for creating livable and vibrant communities (Gehl and Svarre,

2013).

He presents a methodology for studying and understanding people’s be-
havior and interactions with public spaces. Gehl's method includes observation,
interviews, surveys, counting, mapping, tracing, photographing, and analyzing
existing data sources. This approach became a vital tool for researchers seeking

to answer questions about public life (Gehl and Svarre, 2013).

Consequently, Gehl's strategy addresses questions related to public life.
The first question is, “How many2” which pertains to the number of people moving
(pedestrian flow) and how many stay in one place (stationary activity). In this con-
fext, counting is a method to collect quantitative data. The second question is, “How
long?” As time is a necessary factor in public life studies, the question is concerned
with how long people stay in a specific place and how long the activity lasts. The
third question is, “Who?2" which is related to who uses the place, especially the
proportion of women, children, and groups of two or more people. The fourth
question is, “Where2" which pertains to where people move and stay in the pub-
lic space. Finally, “what kinds of activities are there2” Activities can be necessary,

optional, or social, including siting, eating, or walking (Gehl and Svarre, 2013).
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Gehl's methodology, recognized for its applicability in real-world sce-
narios, has been used in many empirical studies. These studies have sought to
gain an understanding of the quality of urban environments and public spaces
(Cerrone et al, 2021; Silvennoinen et al., 2022). Considering streef physical and
social studies, Mehta (2013), in his book “The Street- A quintessential social pub-
lic space,” argues that streets play a crucial role in shaping a city’s character and
quality of life. He further contends that the design and use of streets are essentials
elements that influences street social life. Mehta has studied pedestrian behavior
and activities using behavioral mapping fechniques, including pedestrian counts,

walk-by observations, and direct observations.
04.3.2. Pedestrians’ visual perception

“Creat streets require physical characteristics that help
the eyes do what they want fo do, must do: move. Every
great sireet has this quality.”

(Jacobs, 1995, p. 282)

The city's physical structure represents a complex set of urban elements
(Batty, 2007), each with a unique morphological character determined by sev-
eral factors. Understanding these elements and how individuals perceive or inter-
pret their physical features is essential in shaping a livable built environment. This
importance stems from the fact that individuals both influence and are influenced
by their surrounding built environment. Perception refers to the various senses that
allow individuals to experience their world: the link between people and their

environment (Rapoport, 1977).

The visual perception process of the surrounding built environment involves
understanding and responding to external attractions that influence behavior
(Rapoport, 1977). This visual perception of an environment is a crucial to under-
standing public life because it results from the inferaction between individuals and
the city. The inferaction is predominantly achieved by visual perception, whereby

perception forms the basis of each affitude toward the city (Perovic and Folic, 2012).

In hisseminalwork, “Theimage ofthe city (1960),” Kevin Lynch was one of the
pioneers in studying the impact of space on people. Lynch created mental maps to
examine how individuals orient themselves and interact within a space. According
to Lynch (1960, p.1), “Nothing is experienced by itself, but always in relation to its
surroundings, the series of events leading up fo if, the memory of past experiences.”
Although Lynch’s work focused on physical elements, he invented a social usage
approach that freats cities as social spaces instead of the three-dimensional ap-
proach. Because of people’s dependence on their surroundings for orientation, he

emphasized that these elements must be comprehensible to those using the space.
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Lynch presented five image elements to organize cities: paths, edges,
nodes, disfricts, and landmarks. His work offered in-depth design knowledge
and an undersfanding of the urban form, consisting of physical and psychologi-
cal elements represented symbolically on maps. The physical elements in Lynch's
theory refer fo the perceptual form of the city in ifs interaction with its perceivers.
He emphasized the importance of the city's image by considering its visual qual-
ity, focusing on four elements: legibility, image, identity, and imageability (Lynch,

1960).

In contrast to Lynch’s imageability concept, which primarily concentrates
on urban elements that pedestrians perceive, Cullen (1961) studied their charac-
teristics, scales, and complexity. Cullen infroduced “Serial Visions” that analyze o
sequence of images from the pedestrians’ eye-level perspective, using skefches

and photographs to describe urban design’s aesthetics.

Lynch and Cullen’s approaches aim to understand the urban experience
and the experiential qualities of urban environments by using symbols and urban
elements. Their theories suggest that people perceive an urban environment from
different perspectives, primarily based on their experience or knowledge of ur-
ban space. This perspective underscores a significant point: environments built
differently provide different dialogues that influence individual behavior. These
dialogues are perceived as non-verbal communications between the individual
and the city’s physical elements. Therefore, people’s behavior is based on their
interprefation of the environment, thus, the importance of understanding visual

perception in the study of public life.

Furthermore, Donald Appleyard and his colleagues’ (1964) work, “The
View from the Road,” focuses on the visual requirements for the potential esthetics
of urban highways. Their research addressed American cities' visual formlessness,
arguing that highways could enhance the American urban landscape’s visual
perception. Their experimentation investigated the problem of designing visual
sequences from the perspectives of both the driver and passengers. Inspired by
Kevin Lynch’s spatial cognition work, the study used sequences of annofations,
skefches, tape recordings, films, and photographs to analyze participant reac-
tions (Appleyard, Lynch and Myer, 1964).

The empirical works of Lynch (1960}, Cullen (1961), and Appleyard et al.
(1964) emphasized the important role of studying human visual perception from
the users’ perspectives to evaluate the environment. These ground-breaking works
of environmental cognition drew upon the foundations of studying users' visual
perception and experience in urban settings. Over time, many researchers and

studies have been influenced by these works, including Bacon (1976), Banerjee
and Loukaitou-sideris (2011), and Perovic and Folic (2012).
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04.3.2.1. Eye-tracking system

Eye-tracking studies, which began in the late 1800s, have a long history of
contributing to understanding the relations between the brain and the visual sys-
tem (Duchowski, 2017). Initially, the studies were expensive and complicated due
fo the constraints of available tools and techniques. Advances in systems ufilizing
eye movement recordings led to improvements in eye-tracking studies. However,
the primifive nature of early eye-tracking made it impossible fo examine the real
world. The evolution of these systems in the 1960s and 1970s offered possibilities
for further uses and analyses. In the late 1990s, a new generation of eye-trackers
paved the way for modern systems, creating new opportunities beyond the aca-
demic arena and into commercial use (Bergstrom and Schall, 2014). However,
it is essential to note that most eye-tracking experiments have been conducted in
controlled laboratory settings, sometimes leading fo inconsistent results (Fotios et

al, 2015).

Eye-tracking methodology offers opportunities to perform eye-related
studies (Holmqvist et al,, 2011). It is a tool that measures gaze patterns, including
fixations and saccade points, and the duration a person focuses on a defined
point. Additionally, eye tracking defines eye movements, pupil dilation, and blink
frequency (Zurawicki, 2010). Fixations and saccades are considered the main
matrix to measure eye movements that draw out gaze patterns. Fixations com-
prise the periods when the eye remains focused on a specific visual field area,
facilitating visual processing and memory encoding. Saccades are the eye's rap-
id movements, which assist in gaining a sense of what is being looked af (Matin,
1974 van Renswoude et al, 2018). Eye trackers provide a highly accurate rep-
resentation and understanding of three attributes of an individual’s eye-move-

ment behavior: location, duration, and movement (Duchowski, 2017).

Eye tracking offers various methods to monitor the eye's position, facilitat-
ing an understanding of where an individual is looking, enabling studies of cog-
nitive processes and evaluation of the user experience (UX). It is a crifical meth-
odology for every domain involving human interaction, including those that users
cannot describe, such as visual perception (Bergstrom and Schall, 2014). Eye
tracking has become an established research tool that empowers researchers
fo study human cognition and behavior quantitatively (Rahal and Fiedler, 2019),
aspects missing in Cullen’s and Appleyard's sketches and film recordings. One of
the main advantages of eye tracking is its applicability across a broad range of
research areas. Many psychological disciplines, medical fields, and marketing
studies have employed eye-tracking as an experimental tool (Santos et al.,, 2015;
Duchowski, 2017; Harezlak and Kasprowski, 2017; Krsti¢ et al., 2018; Kaakinen,
2020).

Technological innovations in data science have increasingly enabled the

measurement of human experience in architectural spaces using different tools
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(Ergan et al, 2018). These tools have substantially contributed to understanding
the influence of architecture and urbanism on many aspects, including social,
mental, and physical health (Dzebic, Perdue and Ellard, 2013; Rahal and Fiedler,
2019). Technological innovations in data science have made it increasingly pos-
sible to measure the visual perception of space and the function of architecture
within it (Lisinska-Kuénierz and Krupa, 2020). Additionally, eye-tracking systems
have been applied to measure the impact of architectural design features on

users’ experiences in laborafory-based investigations (Zou, 2018; Rusnak and

Rabiega, 2021).

In the field of urbanism, recent studies have used eye tracking as a re-
search method, conducting investigations in laboratory settings and outdoor en-
vironments (Andreani and Sayegh, 2017; Noland et al, 2017; Uttley, Simpson
and Qasem, 2018; Hollander et al,, 2019; Simpson, Thwaites and Freeth, 2019;
Vainio et al, 2019). For instance, Noland et al. (2017) applied eye tracking in
lab-based investigations to understand user preferences for sample images that
represented different urban environments' components, such as cars, parking
buildings, people, nature, and essential street elements. The study assessed areas
of interest [AQls) into positive and negative categories based on the participants’

preferred visual elements.

Similarly, Andreani and Sayegh (2017) combined objective quantifica-
tion and perception of the built environment concerning different urban qualities
to analyze user experience. Their research investigated four design research ex-
periments, which included an eye-tracking system, to gain a more human-cen-
tered approach to reading users’ attention during walking. More recently, sev-
eral studies have been conducted to evaluate structures, spaces, and external
stimuli in architecture and urbanism through the lens of visual perception (Vainio
etal, 2019).

The emerging hybrid field of neuroscience and urbanism provides novel
insights into studying inhabitants’ visual experiences and perceptions of streets
and street edges. For example, Simpson et al. (2019) provided empirical insights
info pedestrians’ visual engagement with different street AOls using a mobile
eye-fracking system. Their study demonstrated that street edges attracted more
visual atfention than other components across the streets (AQls), including the
ground, people, the sky, adjacent realms, and objects. This heightened aftraction
fo street edges was attributed to several factors, including everyday activities, var-
iable functions, and facilities. Another investigation followed the study to measure
visual engagement with street edges in pedestrianized and non-pedestrianized
streets by utilizing mobile eye tracking. The study found that pedestrians visually
engaged more with the ground-floor street edge than the upper floor (Simpson,
Thwaites and Freeth, 2019).

Further, Spanjar and Suurenbroek (2020) added another layer to this ex-
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plorative research by focusing on the design of streetscapes within high-rise envi-
ronments, relying on eye-tracking systems to assess people’s visual experiences.
Thirty-one participants partook in a laboratory-based investigation that consid-
ered three design principles related to the human scale: rhythms and variety, an
active ground floor, and tactile materials of the sireet edge and street space. The
researchers then examined the effects of these principles on design solutions af

eye level.

Previous studies have discussed the use of eye tracking as a research tool
and its suitability in urban design and architecture. They also integrated various
tools from other research fields, in both laborafory-based investigations and
outdoor experiments. These methods have not only provided alternative design
research methods but also facilitated new opportunities to make valuable con-
fributions to architecture and urban design. However, to the author’s knowledge,

morphological studies using eye tracking are relatively new.

The street as a physical and social fact | Chapter 04

92



"linkage is simply the glue of the city. It is the
act by which we unite all the layers of activ-
ity and resulting physical form in the city. . . .
Urban design is concerned with the question
of making comprehensible links between
discrete things. As a corollary, it is concerned
with making an extremely large entity compre-
hensible by articulating its parts.”

Maki, 1964
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05. The multiscale approach

The concept of street livability involves subjective and objective aftrib-
utes at varying degrees. Most previous studies concerning streefs and public
spaces have used different methods with different resolutions (see Chap-
ter 04). The breadth of scales employed range from the microscale to en-
compass the city and metropolitan levels. Therefore, the importance of these
scales in decoding the livability of streets warrants emphasis. Appleyard
(1981) underscored the role of examining the street at various levels, clos-
sifying it as a multi-scalar issue. Concurrently, Hillier et al. (1993) assert-

ed the configurational relations of urban space to the broader urban system.

Additionally, Moudon (1997) has noted a consensus among researchers
from different fields that three principles underpin the reading and analysis of
urban morphology: form, resolution, and time. Form is defined by three elements:
buildings, plots, and streets. The resolution levels correspond to the building/lot,
the street/block, the city, and the region. Finally, time refers to the urban form'’s

historical reading as the elements continually fransform.

Furthermore, the term “complexity” in urbanism refers to the bottom-up ap-
proach rather than the top-down system. Batty (2007) argued that complexity
refers to the impossibility of a regulative approach. Moreover, Jacobs also pro-
posed that the city, as a complex system, should be organized based on a small
number of local variables, referring to the small urban elements that shape the
urban fabric. For Jacobs, the bottom-up approach contributes in creating cities
that are more diverse and vibrant, and livable, capable of better adapting to

changing circumstances and meeting residents’ needs over time (Jacobs, 1961).

Considering arterial street livability, it becomes essential to understand the
street as an integral part of a larger context. Recognizing the morphology of the
arterial street as the backbone of an urban area (Jacobs et al,, 1996) contributes
fo unearthing its spatial properties that affect public life and enhance livability.
Despite the scarcity of studies examining livability af the arterial streef within the
literature, evaluating the morphological characteristics of arterial streets at various

scales of resolution could play a crucial role in addressing their complexity.
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These scales are understood as components of a whole system, where
each level reveals distinct properties that influence street livability. Accordingly,
chapter O5 infroduces three key sections, each introducing a distinct spatial scale,
commencing from the smallest street unit and culminating at the urban structure.
Subchapter 05.1 introduces the microscale (the street interface); Subchapter 05.2
explores the mesoscale (the street partition); and Subchapter 05.3 examines the

macroscale (the urban structure).

05.1. The microscale (the street interface)

The livability of arterial streets is associated with their interfaces, a defining
characteristic of street livability. Gehl {1987) highlighted that a living city is one
where the buildings’ inferior spaces are complemented by the external environ-
ment, which depends on the boundary between public and private spaces. The
street interface and its collective spaces represent a city’s pores through which
the urban fabric breathes. Jacobs (1995) defined great streets as those having
boundaries that keep one's eyes engaged on the sireefs and raise them into more

pleasant and healthy ploces.

Gehl, Kaefer and Reigstad (2005) described the historical relationship
between streets and buildings, wherein towns emerged from the exchange
between travelers traversing pathways and vendors stationed in their wayside
booths. However, the exchange zone between pathways and wayside booths
has remained crucial in shaping the urban form. In this context, buildings’ ground
floors along the street are crucial, as they offer dynamism, memories, and cultural
values when architecture is set as the street interface. The street interface can
denote social and leisure places and environments that reflect a society’s contra-

dictions, expressions, and lifestyles (Franck and Stevens, 2006).

The term “street interface” refers to the spaces between urban and archi-
tectural dimensions on buildings” ground floors, forming collective spaces. As a
public space, the street comprises a horizontal plane delimited by two vertical
planes acting as edges or boundaries, which can include interfaces as part of
the building facade on the ground floor. At eye level, street interfaces play a
significant role in shaping the pedestrian experience, as argued by Glaser et al.
(2012, p.12), who stated that “the ground floor maybe only 10% of a building, but
it determines 90% of the building's confribution to the experience of the environ-
ment.” However, it is also common to observe urban boundaries defined solely
through physical barriers or edges, which confribute to the city as part of ifs urban

experience by raising various potentials.

The street inferface can be defined based on several factors, including ifs
urban context, use, and configuration. Many authors have discussed the notion
of the street interface (Jacobs, 1961; Alexander, Ishikawa and Silverstein, 1977;
Bently et al, 1985; Hillier and Hanson, 1989; Anderson, 1991; Gehl, Kaefer
and Reigstad, 2005; Dovey and Wood, 2015). Authors have variously defined
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the space between private and public spaces as a public/private boundary,
an edge, a betwixf, a threshold, a soft edge, a liminal space, or an interface. In
this thesis, the research explores the composition of the street inferface, defined
as a physical and social entity experiencing a state of betweenness relative to
other dominant spaces (the street and the buildings), which may either create or

preclude potential social and visual interactions.

Jacobs’ observation regarding “eyes on the street” underscores the street
inferface’s value as a physical entity that enhances the inferaction between the
building and the sireet users (Jacobs, 1961). This transitional space's essential role
has traditionally been critical in shaping better urban spaces and active public
life. The street interface represents one of the streef's significant purposes: ena-
bling communication between users and their surroundings. The great value of
street interfaces appeared early on in the accompanying literature of different
graphic representations, such as Giambattista Nolli's New Plan of Rome (Nuova
Pianta di Roma, 1748) (see Figure 5.1 -1), which depicted the city’s public space
(Madanipour, 2003).

Alexander’s renowned work, “A Pattern Language (1977)," emphasized
the crucial part of the public space’s edge in shaping more attractive public spac-
es. "The life of the public square forms naturally around its edge, if the edge
fails, then the space never become lively” (Alexander, Ishikawa and Silverstein,
1977 p. 600). More specifically, public life thrives af the interfaces between
urban public spaces and their surrounding buildings. The study of street interface
prompts the question of urban porosity, which composes an integrated dialogue
in the urban context, as infroduced by Benjamin and Lacis in their 1924 portrayal
of Naples' tenements (Wolfrum, 2018; Smith, 2021; Stevens, 2022).

The street inferface examination emerges with classifications and assort-
ed terminologies in several empirical studies, such as “Life Between Buildings”
(Gehl, 1987). Additionally, Hillier and Hanson's work, “The social logic of space
(1989)," emphasized the role of insides and outsides in shaping the relafion-
ship between the two realms (Hillier and Hanson, 1989). The relationship be-
tween public and private interfaces has long been considered as a significant
dimension comprising a livable urban public space. This relationship is a crucial
commercial and social exchange element, reflected in active edges (Bently et
al, 1985). These active edges play a vital role in representing society’s social,

cultural, economic, and individual values and experiences.
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Figure 5.1-1 Map of Rome, Nolli (1756). (Source: La nuova topografia di Roma Comasco by Giambatista
Nolli, ca. 1692-1756. UC Berkeley Library: https://www.lib berkeley.edu /EART /maps/nolli.html).
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05.1.1. The configurations of the street interface

Gehl classified the street inferface from the pedestrian’s perspective, var-
ying from soft fo hard edges to address blank limits. Soft edges represent social,
permeable, and active ground floors, while hard edges are deemed antisocial
and impermeable (Gehl, 1987, 2010). Gehl, Kaefer, and Reigstad (2005) further
incorporated indicators including scale and rhythm, fransparency, multi-sensory

appeal, texture and details, diversity, and vertical facade rhythms.

Further, Bobi¢ (2004) introduced a novel interface classification based
on the vast phenomenon of urbanity. He proposed a topological classification
grounded on the interrelation between private and public spaces— the prima-
ry variable from the public realm’s standpoint—where urbanity occurs. Bobic's
classification includes the interface’s spatial, visual, and psychological variables
and extends beyond the inferface to analyze the in-between spaces. The classifi-
cation includes transparency, setback, and behavior as design-quality principles
(Figure 5.1 -2).

Subsequently, Dovey and Wood (2015) developed more comprehen-
sive, detailed typologies of the street inferface, representing typical forms of con-
nectivity between private and public spaces (Figure 5.1 -3). The study infroduced
four primary variables for characterizing the street interface: (1) accessible /inac-
cessible, referring to the degree of accessibility between public/private domains;
(2) direct/setback, referring to the entry type of the private space, which creates
an interstiial space between the two realms; (3) opaque/transparent, relates to
the visual communication from public spaces info private spaces, where the visual
connection is significant in commercial and social exchange; (4) car/pedestrian,
which indicates the access mode, either by car or on foot. In this context, the street
interface acts as a connector between two domains, both visually and physically.
It connects people to places and each other, consumers to products, streets to

buildings, and public spaces to private spaces.

Similarly, Kamalipour (2016) suggested a comparable typological frame-
work based on accessibility and proximity as the two primary variables. This pro-
posal draws interrelationships between two variables to create six typological
interfaces: (1) adjacent/impermeable, (2) adjacent/accessible, (3) adjacent/
porous, (4) distant/impermeable, (5) distant/accessible, and (6] distant/po-
rous. The study provides an understanding of the potential configurations of dif-

ferent interfaces based on accessibility and proximity (Figure 5.1 -4).

Examining interface typologies provides an understanding of the most
common variables: permeability, proximity, access mode, and interface geome-
fry. Accordingly, these spatial variables can present various interface configura-
fions that may affect users’ perceptions of a place. They also convey a specific

message fo street users, which can enhance or impede physical and visual com-
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munication between the public and private realms, offering either an invitation
for social interaction or closure and isolation. Therefore, defining the configura-
fions of the street interface in relation to pedestrians’ visual perceptions can offer
insights info the processes that confribute to a positive or negative pedestrian
experience and, in furn, the street’s livability. Nevertheless, there is sparse empir-
ical research that details a morphological code or method to categorize street

interfaces concerning public life and visual perception.
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Figure 5.1-2 Bobi¢'s classification of interface types. (Source: Bobi¢, 2004, pp. 87).
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Figure 5.1-3 Dovey and Wood's typology of the street interface. (Source: Dovey and Wood, 2015, p. 6).
Figure 5.1-4 Interface types extracted from Kamalipour. (Source, Kamalipour, 2016, p. 4 ).
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05.2. The mesoscale (the street partition)

Streets exhibit various types and variations of typologies (Marshall,
2004), which, according to their function, can be divided into two categories:
multi-functional or monofunctional streets. Multi-functional streets are diverse and
complex, with a wider range of different functionalities, aftracting various groups
and users. These streets also have significant social meanings and values. Con-
versely, monofunctional streets comprise spaces with one primary function that, in
most cases, are disconnected from their surrounding areas (Casas-valle, 2018).

In this regard, this research considers a livable street as a diverse urban
element occupying various functions and urban activities (Francis, 1987). Itis both
a channel for movement from one place to another and a place for social and
public life. As multi-functional public spaces, streefs are composed of various
configurations that cater to a variety of users. These different configurations cre-
afe the street's image and contribute to the urban spectacle. Therefore, the street
can be defined by its length and width and by its different spatial and functional
partitions, which compose the street layout (Proenca, 2014).

Nevertheless, arterial streets’ characteristics—their strategic and urban lo-
cation, mobility logic, regulations, and design principles—are deeply intercon-
nected with the inhabitants’ needs and daily lives. Arterial streets’ forms and spac-
es have become more complex in response to their multi-functional and various
needs. Therefore, arterial street composition consists of various components that
serve diverse, sometimes divergent, but often complementary roles. These spatial
compositions can be organized in different orders, materials, elements, levels,

furniture, sizes, and uses, which define the street’s spatial configuration.

Streets typically have two primary partitions: the automobile central move-
ment canal and sidewalks. Each of these elements has a specific function and
width that shape the street form. The primary purpose of the central movement ca-
nal, or roadway, is vehicle mobility, including segregated space for public trans-
port. A roadway provides dedicated space for motorized vehicles, distinct from
the sidewalk and stationary activities. It is a dominating and influential element of
the street. Factors such as the number of lanes, parking, and the roadway’s width

significantly influence a street’s spatial structures, function, and public life (Jacobs,

Macdonald and Rofé, 2001).

Conversely, the sidewalk organizes social life and pedesfrian move-
ments and activities (Jacobs, 1995). Active sidewalks are essential to the streets’
economic, cultural, and social health {Jacobs, 1961). Therefore, understanding
sidewalk organization is instrumental to enhancing public life, as they are places
where people move in and out of buildings and where shops and commercial
activities occur. Moreover, sidewalks are the core of public life, where users lean,
sit, talk, and eat; they are also typically designated as the pedestrian circulation

area along a sfreef (Mehta, 2013).
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05.2.1. The composition of the street partition

The sireet evokes a variety of experiences and powerful symbols. As mul-
fi-dimensional spaces, streets have allowed users to experience different events
in cities” evolutions. The street is composed of different partitions that embody
public life rhythms according fo the inhabitants’ needs. Therefore, it can be said
that the street is more than a statfic object; it is a dynamic urban element that
adapts to different constraints, opportunities, and unexpected events. Although
street layout is an essential fixed element of city formation, itis also a spatial entity
that evolves and changes according fo city events and public life rhythms. These

rhythms can reshape street partitions to cater to the needs of the different periods.

From this perspective, streefs exhibit flexibility over fime, allowing for
modifications, upgrades, or even completfe functional transformations. Recently,
streets have occupied innumerable uses, practices, and functions, in addition to
accommodating emerging changes in fransportation and mobility modes and
technologies that intersect and interact with each other (Sheller and Urry, 2006;
Sevisuk and Davis, 2019). Furthermore, the increasing rates of urban congestion

and densification have made streets even more complex urban elements (Wen,

Chin and Lai, 2017).

Over time, sfreefs have evolved to include sub-partitions, where the basic
street partitions are divided into more or fewer parts. Additional partitions have
also appeared, complementing each other and corresponding to the various
roles of the sfreet, constituting the total street width (Loukaitou-Sideris and Ehren-
feucht, 2009). However, this complementary relationship between the street par-
fitions also implies competition for space, making it essential to reveal these par-

fitions' uses, widths, and ratios to make them readable, fluid, and more efficient.

This need was exemplified by the coronavirus disease (COVID-19) and
its urban implications, which resulted in actual and potential urban change and
transformation in public life, including shifts in travel patterns and people’s activ-
ties (De Vos, 2020). In response, street partitions were adapted and reshaped
fo reorganize the streefs under public health measures. Permanent or temporary
fransformations, such as new cycleways and sidewalk widening, were infro-
duced, redefining street partition (Finn, 2020). Notably, these transformations,
linked to COVID-19, have revealed the role of the spatial composition of street
partitions as a tool for understanding street morphology and tracking its temporal

changes.

In the context of arterial streets, the composition of street partitions can
vary in terms of the rafios of pedestrian and automobile spaces and street en-
closures. These partitions, either permanent or temporary, are significant compo-
nents of the street space and can have numerous negative or positive impacts on

public life. The analysis of a street and its partition can be done both vertically

Part Il | The street and complexity



and horizontally, as stated by Jacobs (1995, p. 277), “Streets are defined in two
ways: vertically, which has to do with height of buildings or walls or trees along
a streetf; and horizontally, which has most to do with the length of and spacing

between whatever is doing the defining”.

Therefore, street partitions can be designated horizontally by changing the
surface material, textures, or widths based on the functions and occupations for
either traffic circulation or public life. These primary divisions between pedestri-
ans and traffic can affect the proportion of streets that are either car-oriented or
pedestrian-friendly. Additionally, vertical elements such as different levels or street
frees can creatfe a division between partitions and enclosures, affecting the de-
gree to which the street is framed. These vertical elements may affect the spatial

concentration of public life and pedestrian activity.

The total width of the street partition, representing the overall street width,
significantly relafes to the buildings’ height and other vertical items, such as trees,
in terms of public life and a sense of enclosure (Ewing and Handy, 2009). Many
urban design theorists have argued that the width-to-height ratio is critical in es-
tablishing a sense of enclosure (Lynch and Hack, 1984; Trancik, 1991; Jacobs,
1995; Collins and Collins, 2006). Street enclosure frames it and affects its public
life—a well-enclosed street encourages social interaction and increases the de-

gree of security, influencing users’ emotionally and psychologically (Gorgul et

al, 2019).

Various theorists have proposed different width-to-height ratios. For ex-
ample, Sitte (1889) suggested a ratio between 1:1 or 2:1 (Collins and Collins,
20006), Alexander, Ishikawa and Silverstein (1977) proposed a ratfio less than
1/1,Jacobs(1995) suggested a ratio less than 2:1, and Lynch and Hack (1984)
suggested that a ratio between 2:1 and 3:1 would be suitable. However, most

studies have proposed an optimal width and height ratio between 1:1 and 3:1.

The two primary partitions of a street, the central automobile movement
canal and the sidewalk, can be further subdivided into other sub-partitions, each
with its important characterisfics in terms of sfreet quality. The street partitions are
essential to understanding the livability of arterial streets and decoding their con-
figurations. Understanding a street through the composition of its partitions does
not mean ignoring the permanent street layout. However, considering the street in
cross-section can reveal ifs flexibility and present its capability to adapt or trans-
form in response fo specific needs over time. This adaptability can be explored
by refracing the evolution of sfreet partitions and their adaptation to public life

rhythms and inhabitants’ needs.
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05.3. The macroscale (the urban structure)

“Street and block patterns reflect differences among cit-
ies beyond those of scale, complexity, available choices,
and the nature of spaces. They relate fo the time period
when the city was built, to geography, to differing cultures,
to city functions or purposes, fo design or political philos-
ophies, and to technological demands, fo name some of
the more obvious. They are, as well, the settings within
which great and not so great streets are to be found.”

(Jacobs, 1995, p. 202)

A street cannot be understood in isolation from its urban context, as it
is an integral part of the urban structure. The street always exists in a symbiofic
relationship with its surrounding urban elements, including urban blocks (Calis-
kan, 2013). Therefore, the complexity of arterial street livability can be argued
to extend beyond the micro- and mesoscales, necessitating consideration of the

street’s context at a macroscale.

As a major linear urban element of the urban environment, the arterial
street unifies individual buildings, plots, and urban blocks, as these have no life
without the other. Arterial streets facilitate connectivity within the urban context on
a macroscale level. Therefore, this study considers the physical characteristics of
street and block patterns on a large scale, providing relevant information about
the physical structure of urban areas and the contextual physical variables of ar-
terial streets. Moreover, the macroscale level can help decode the characteristics

of street and block patterns and their impact on public life.

The physical pattern of streets and urban blocks has always been a fun-
damental component of city formation (Jacobs, 1995), and these patterns can
fransform and change in response to the demands of urbanization (Panerai et al,,
2004). Several studies have analyzed street and block patterns from different
perspectives, such as size and dimensions, function, and shape (Jacobs, 1961;
Krier, 1979; Siksna, 1997, 1998; Patka and Dovey, 2017; Busquets, Yang and
Keller, 2019; Shakibamanesh and Ebrahimi, 2020: Tarbatt and Tarbatt, 2020).
These studies emphasized the fact that streets cannot be studied in isolation from

their surrounding urban context.

Regarding the urban block, Towers (2005) defined it as a group of build-
ings situated on a piece of land defined by a sfreet network. It is an infermediary
morphological element that shapes the relationship between the city's public and
private spaces (Burklin and Peterek, 2008), and can be seen as a form resulting

from street patterns (Panerai et al., 2004).
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An urban block can be defined as a piece of land typically composed
of numerous plots or a single property in exceptional cases (Krier, 1979). Urban
blocks can assume various formations, including rectangular, square, friangular,
or even polygonal. Moreover, they can vary in size and orientation, as well as
use and function. All these factors play a decisive role in shaping the urban struc-
ture (Siksna, 1997: Shakibamanesh and Ebrahimi, 2020).

In this way, street patterns are associated with the arrangement of urban
blocks, as streets surround and connect blocks on all sides. Moreover, block
edges directly connect with the surrounding streets, creating a clear distinction
between the block’s exterior and inferior spaces (Burklin and Peterek, 2008; Ko-
mossa, 2010). Therefore, street patterns dictate a city’s physical public spaces
and movement channels, as well as the size, shape, and orientation of urban
blocks. Street patterns include different types, such as grids, curvilinear overlays,
and diagonal overlays, producing various street layouts and urban patterns
(Panerai et al, 2004). Additionally, street patterns are intertwined with the urban

structure and can contribute to creating better urban places and an active social
life (Marshall, 2004).

Urban grid patterns are considered the most prevalent form of spatial or-
ganization among the different urban patterns (Tarbatt and Tarbatt, 2020). Ac-
cording to Llynch (1981), grid patterns are characterized by their simple layout,
regular building plots, and logical orientation, all of which promote flexibility in
movement flow. Grid patterns provide several urban benefits, as well as ad-
aptability to morphological components. The grid city has been implemented
throughout history in different cultures and periods based on social and techno-
logical norms, such as the Baixa Pombalina of Lisbon (Proenca, 2014), the plan
for New York's Manhattan (Busquets, Yang and Keller, 2019}, Cerda's plan for
Barcelona (Rueda, 2020), and Doxiadis's plans for Islamabad and later in Ri-

yadh (Middleton, 2009; Al-Hathloul, 2017).

In this respect, the comprehensive research project of Busquets, Yang and
Keller (2019), addresses and emphasizes the immense value of urban grid pat-
terns and their unique flexibility. Their book focuses on cities and their grid pat-
terns, highlighting the grids" capacity to absorb and control urban growth and
transformation, among other advantages. The work presents and analyzes 101
case studies of grid cities globally. The investigation is divided into six parts and
is inferpreted and redrawn based on classical elements of the representation to

compare them and explore the common characteristics of their spatial values.

In summary, the literature pertaining to the relationship between streets
and blocks strongly suggests that the public life that occurs in-between is affected
by this relationship. As stated by J. Tarbatt and C. Tarbatt (2020, p. 3), “Without
the block, there would be no streets, just roads. Without streets, there would be

no street life, just traffic. Without street life, there would be no city, just buildings.
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In more prosaic terms, the block is no more than the land and building area
defined by streets. But it is the nature of the interface between the two that has a
crifical impact on the quality of the spaces between those buildings”. Therefore,
the reciprocal relationship between streets and blocks influences each other and

shapes the physical characteristics of urban areas.
05.3.1. Urban permeability

The characteristics of street and block patterns are critical in determining
street quality and livability as they contain crifical information, such as permea-
bility, @ morphological variable linked to public life. Jacobs (1995) studied the
context of numerous global urban streets by analyzing the block size and scale
of the surrounding area where the sireefs were situated. The work suggested that
the organization of street patterns can contribute to understanding the city and

the quality of its streets.

Jacobs examined the complexity of block sizes and street intersections in
a square-mile area of different case studies using the same scale and conven-
tions. His comparative interpretation suggests that understanding street patterns
and their impact on individual streefs is crucial to analyzing and designing streets
(Jacobs, 1995). Thus, understanding the relationship between individual streets
and street patterns is essential to decoding the permeability of livable arterial

streets.

The concept of permeability explains the extent to which a given urban
area facilitates easy access to public space and the choice between different
routes (Marshall, 2004; Pafka and Dovey, 2017). Permeability is a physical fea-
ture that determines the degree and quality of public spaces and their conveni-
ence and security (Carmona et al., 2003). It can also refer to an area’s capabil-

ity to allow movement and easy access (Montgomery, 1998).

Numerous authors have highlighted the role of permeability in pedesri-
an accessibility, walkability, and urban vitality. Permeability enhances the quality
of streets and public spaces by providing opportunities for socio-cultural and
business activities (Bently et al, 1985; Carmona et al, 2003; Pafka and Dovey,
2017). According to Pafka and Dovey (2017), two lenses reveal urban permea-
bility: one lens measures the morphological aspect by focusing on inaccessible

public spaces of the city, while the other lens focuses on network connectivity.

However, various methods for evaluating permeability in urban design
literature have identified block size and street intersection density as comprising
significant variables in shaping street vitality. Many urbanists have emphasized
the benefit of smaller blocks as a tool that augments street intersection density and
promotes pedestrian accessibility. In this regard, street intersection frequency can

determine pedestrian connectivity and walkability, street livability, and physical
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and visual permeability (Jacobs, 1961; Bently et al,, 1985; Montgomery, 1998;
Pafka and Dovey, 2017).

Decades ago, Jacobs (1961) argued that urban block size impacts pe-
destrian movement and walkability. In her influential book, “The Death and Life
of Great American Cities,” Jacobs devoted a chapter to discussing her concerns
about city block size and its multiplier effect on streefs and pedestrian choices.
Jacobs argued that the traditional model of urban planning that focused on cre-
afing large blocks was defrimental to cities because it promoted automobile use
and created a less pedestrian-friendly environment. Moreover, she proposed that
smaller, more diverse mixed-use blocks were better for cities because they fos-
tered a sense of community and allowed for more diverse interactions between

people, potentially leading to a more vibrant and livable urban environment.

Furthermore, Bently ef al. (1985) infroduced the concept of permeability,
enabling accessibility and social choice, both physically and visually. Their work
emphasized the critical role of block size in shaping better permeability, as small
blocks offer alternative routes and, thereby, greater accessibility to public spaces.
Therefore, smaller blocks provide more permeability and ease of orientation. The
book discusses ways of achieving permeability based on understanding street
and block patterns in the surrounding context of the study area. It also presented
three factors that affect permeability, including the increasing scale of develop-

ment, hierarchical layouts, and pedestrian/vehicle segregation (Figure 5.3-1).

Furthermore, Siksna (1997, 1998) systematically analyzed the urban
blocks of 12 North American and Australian cities regarding an urban block’s
optimum form and dimensions. The comparative analysis sought to analyze the
effect of different urban blocks in terms of size, form, and arrangement on urban
form, pedestrian circulation, and vehicular circulation. The study findings clas-

sified urban blocks” size into three groups: small {under 10,000 m2), medium

(between 10,000-20,000 m?2), and large (over 20,000 m2).

In conclusion, it could be stated that the spatial configuration of street and
block patterns significantly increases the opportunities for street permeability and
allows pedestrian movement to flow through the urban structure. Regarding arte-
rial streets, this permeability can contribute to a range of livability-related objec-
fives. It can also enhance public life by increasing walking and cycling potential

and promoting social interactions by facilitating more activities.
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Figure 5.3-2 Urban sfructure and permeability. Left fo right from top: highly permeable (small blocks): orthog-
onal grid; warped grid; ‘organic grid’; medium permeability (mid-large blocks): orthogonal grid; warped grid;
‘organic grid’; varied permeability (small-large blocks): radial grid; warped radial grid; ‘organic radial’; im-
permeable (large blocks with dead ends): orthogonal cul-de-sacs; warped cul-de-sacs; ‘organic cul-de-sacs'.

(Source: Tarbatt and Tarbatt, 2020, p. 76).
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“The way boundaries are established, artic-
ulated and related to the private or public
spheres often has a major impact on the char-
acter of each side, defining many character-
istics of urbanism in general. The boundaries
are simultaneously means of separation and

communication.”

Madanipour, 2003
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06. The research methodology

The methodology used in this research was built to answer the primary

research objectives and the research questions, which are as follows:

1. How to build an urban code for livable arterial streets that can be

adapted to the Saudi Arabian context?

2. What is the impact of arferial street morphology on streef public
life?

2.1 What are the most important variables of street interface
configurations that influence pedestrians’ visual percep-
fione

2.2 How do street partiion compositions influence pedestri-

ans’ activities?

2.3 What physical characteristics of the street's permeability
with regard to the urban context contribute to facilitating

pedestrians’ flow at the arterial street level?

This methodology chapter is instrumental in establishing an urban code
for arterial street livability. As the methodology is based on reflection about the
selected case studies, the first subchapter presents the research case studies, the
selection parameters, and the selected samples. The case studies are divided
into international and local case studies. The international case studies are eight
in fotal, with Lisbon and Barcelona being the main cases analyzed in depth. The
local case studies are two representative arterial sireets in Riyadh, Saudi Arabia.
The second subchapter explains the interdisciplinary multiscale approach. The
multiscale approach to studying arterial street livability consists of three resolution
levels based on the study of street morphology and public life, where each scale
has its own method of interpreting arterial streets. The third subchapter describes
in detail the methodology used on each scale, starting from the smallest level of
resolution and following the bottom-up approach. The first microscale studies the
street interface per research question 2.1. The second mesoscale decodes the re-
lationship between arterial street partition and pedestrians” activities per research
question 2.2. The final macroscale considers the influence of urban structure on

pedestrians’ flow per research question 2.3.
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06.1. The research case studies

Decoding the arterial streets of this study requires an inferpretative reading
of infernational livable arterial streets that consist of linear centralities with mor-
phological qualities and that can be compared to local case studies. The select-
ed infernational case studies allow for an in-depth investigation of arterial street
complexity. This approach was intended to reveal the selected arterial streets’
physical characteristics that foster livability to build a typomorphological code of

arterial street livability.

The local case studies differ from these in context, culture, and formation
fime, but the objective of the study was to analyze the infernational case studies
as morphological objects, compare them, and build a theoretical and practi-
cal morphological-based code. Therefore, the study of the international arterial
streets was a fundamental step of the investigation from which the researchers
could decode morphological features for similar cases. The two local case stud-
ies focus on Riyadh as a representative case study that reflects the formation of

arterial streets in Saudi Arabia.

The combination of these cases formed a comparative study to extract
"types” of each street morphology scale (see Chapter 11). These types represent
the basic properties that influence streets’ public life and provided a reference for
building the urban code. Thus, this research emphasizes the role of urban mor-
phology in promoting codes, concepts, fools, and techniques for interpreting and
analyzing the urban form and its elements. Finally, the deficiencies and potential-
ities of the local case studies were evaluated to provide responses that could be

extended to analogous situations.
06.1.1. The international case studies

The international case studies consist of eight livable arterial streets.
The main case studies

1. Avenida da Republica, Lisbon.

2. Avinguda Diagonal, Barcelona.
The ancillary case studies

1. Avenue des Champs-Elysées, Paris, France.
Ringstrasse, Vienna, Austria.

Unter den Llinden, Berlin, Germany.

NN

Avenida Paulista, Séo Paulo, Brazil.
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5. Avenida @ de Julio, Buenos Aires, Argentina.

6. Orchard Road, Singapore.

The urban forms of Lisbon and Barcelona have historically been com-
posed of streets and squares. Street form and use have been linked to the differ-
ent needs of the inhabitants. Thus, Lisbon and Barcelona are cities with a strong
tradition of social appropriation of streets. The streets are a place for social infer-
actions, economic activities, and daily life, even in fimes when they seem less val-
ued, politically restricted, or transformed for automobile use. Collective memories
have found a perfect setting in the public life of the street (Guardia, Monclus and
Oyon, 1995). These two cities resulted from different processes of urban renewal
and fransformation based on theories conceived and developed by various his-
torical authors, positioning them as references that bring together physical, social,
cultural, and environmental interests. Both cities have faced massive transforma-
fions (Guardia, Moncliés and Oyén, 1995). In this regard, streefs play a funda-
mental role, having experienced several urban changes and developments that

can teach and inspire.

Lisbon and Barcelona were chosen as the main international case studies
in this research for three reasons. First is their urban morphological richness due
to the various interventions that have occurred throughout their history. Recently
advanced interventions in the selected streets, for promoting and regenerating
public spaces to improve quality of life, can be examined, decoded, and adapt-
ed to other cities based on differing social and cultural needs. Thus, the street
morphology and public life of Avenida da Republica in Lisbon and Avinguda
Diagonal in Barcelona provided ideal examples for the creation of an urban
code for arterial street livability that could be adapted to Riyadh, Saudi Arabia.
Second, these sfreets are representative case studies for this project due to their
particular characteristics, as listed in the next paragraph. Third are the personal
knowledge and living experiences associated with these cities—due to the re-
search objectives and methodology, there was a need for personal observation

and field experiments.

These cities have a high density and evenly distributed mixed land uses
with diverse activities that meet linear centers' functional and spatial roles, a pub-
lic transport system that meets the function of the arterial street as a route, and
physical features that support public and social life. Nevertheless, only using two
representative case sfudies would have rendered the urban code narrow and
excluded many other outstanding arteries worth learning from. Thus, six other liv-
able arterial streets are considered ancillary case studies here, confirming or
complementing the results obtained from the reading of the two main internation-
al case studies. The selection of these streefs was based on four characterisfics:
morphological richness, different geographical and cultural contexts, linear cen-
frality, and location in cities included in “The Economist Intelligence Unit's (EIU)

Global Livability Ranking.”
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06.1.1.1. The study samples

After selecting the streets, three representative samples for the main case
studies were selected. This was done following several drive-by and walk-by
observations. The samples were then thoroughly investigated during fieldwork to
provide a clear view of street morphology and public life. The sample selection
was based on the diversity of the morphological elements, public life, and forma-
fion time and the representativeness of the common morphological character that

can be found in other segments of the streefs.

The selection considered the variety of interface configurations, partition
compositions, and street and block patterns. It also considered the presence of
street furniture and the range of activities possible in each selected segment. Al-
though the selected samples are representative, they present three different forms
of the street with different public life rhythms. Thus, these different samples could
be compared and analyzed to decode street livability in relation to their specific
morphological characteristics.

For Avenida da Republica in Lisbon, Samples A and B were part of Lis-
bon’s 2014 regeneration strategy (see Chapter 071.1). Sample C is located
near Enfrecampos and represents different morphological characteristics. Each
sample has been divided into two parts, east “E" and west “W." For Avinguda
Diagonal in Barcelona, Sample A is in the first and central section of the sireet,
built between 1860 to 1955. Sample B is in the second section, located between
Placa Frances Macia and the upper part of the Zona Universitaria, built between
1932 and 1993. Sample C is in the most recent section of the street formation.

Each sample has been divided into two parts, south “S" and north “N.”

06.1.2. The local case studies

Saudi Arabia is undergoing various transformations, with the main cities
at their core. These economic and social transformations, combined with urban
growth, pose new challenges and opportunities. During this period of change,
other cities can be a source of inspiration for responding to the complex chal-
lenges with an exploration that can be transferred and adapted to the local con-
text and thus improve public life. After decoding the international case studies and
creating types by the rational abstraction of each scale and theme, the local case

studies were unfolded.

Riyadh, the capital city, is exemplary of the current situation and of the
future vision for the country. Therefore, Riyadh can be used as a local case study
to reveal morphological characteristics through two selected representative ar-
terial streets. These have recent development and fransformation combined with
new public fransportation modes. Khalid Ibn Al Walid and AbiJafar Al Mansour
Streets are located on the northeast side of Riyadh and part of the King Abdu-
laziz Project for Riyadh Public Transport.
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06.1.2.1. The study samples

The study samples for the local case studies were chosen in the same way
as the samples for the international case studies. Khalid Ibn Al Walid Street, one
of the most known streets in Riyadh, has faced a recent fransformation due fo the
introduction of the bus rapid transit (BRT) system. Samples A and B are located
within the BRT line, while Sample C is af the end of the street and has different
characteristics. Each sample has been divided into two parts, east “E” and west
"W."” Abi Jafar Al Mansour Street has also faced a major transformation during
the last several years due to the introduction of the new tram line. Samples A and
B are within the tram line, while Sample C is af the end of the street, representing
different morphological characteristics. Each section has been divided into two
parts, south “S” and north “N.”

06.2. An interdisciplinary multiscale approach

The interdisciplinary multiscale approach was aimed to build a basis for
morphological interpretations interrelated with public life research on different
resolution levels, offering a more comprehensive view. These scales are not mu-
tually exclusive; instead, they are complementary resolutions, decoding arterial
streets” livability through different lenses and revealing their complexity. As men-
tioned in Chapter 05, several authors have emphasized that the urban form can
be interpreted at different resolutions, from the scale of an individual building o
urban districts (Hillier et al, 1993; Moudon, 1997; Kropf, 2017). This multiscale
approach includes three levels of resolution: street interface (microscale), street
partition (mesoscale), and urban structure (macroscale). The mixed method study
integrated quantitative and qualitative data to address the research question
comprehensively. The set of procedures for collecting and analyzing data dif-
fered depending on the scale for decoding the form and livability of the selected

street.
06.2.1. The morphological interpretations and public life studies

Methodologically, the study considers that the city can be read from its
physical form and that the morphological interpretation is a process that allows
us to reveal the street form from different lenses. The process uses inferpretative
drawings as an abstraction approach rather than detailed design solutions. These
drawings not only represent what exists or has existed but also reveal and transmit
ideas and interpretfations. The process “allows us to ‘see’ certain formal configu-
rations that are not perceivable in reality and, therefore, affects the way in which
we see the city” (Gandelsonas, 1991, p. 26). In this way, the drawings act as a

narrafive loaded with meanings capable of building an urban code.

Morphological representation and inferpretation drawings allow a com-

prehensive examination of the relations between the street morphology that
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consfitute the physical space in relation to public life studies. In this research,
the interpretation of the case studies was based on classic drawings: plans,
cross-sections, and elevations. This allowed us to extract the selected case study's
characteristics and place them in a comparison of the same representation scales.
The representation was intended to infegrate classical architectural representa-

fion with photography, thus demonsirating street spaces and daily public life.

Street public life is greatly influenced by physical settings, where the way
streets are formed and framed can create lively or lifeless streets. Gehl's goal
when he introduced public life theory in the 1960s was to recapture public life as
an essential dimension of planning a meaningful and attractive city. He argues
that public life must be the focus when designing spaces or, at the very least, must

be as valued as dimensions like buildings and transport systems (Gehl, 2010).

In this research, public life was studied on each morphological scale to
understand the relationship between it and the street physical form Based on
Gehl and Svarres’s methods from “How to study public life” (Gehl and Svarre,
2013), and previous eye-tracking studies (Zou, 2018; Simpson, Thwaites and
Freeth, 2019; Milliken et al,, 2021), this investigation was designed to provide in-
formation on what pedestrians visually perceived; where they walked, sat, stood,
gathered, and socialized; and which facilities they used, either as a part of their

daily functional activities or for recreational purposes.

The study of public life is measured through two methods: systematic per-
sonal observation of pedestrians’ activities and flows and mobile eye-tracking
through engaging pedestrians as the main users of the street space to study their
visual perception. In the present work, such direct personal observation and pe-
destrian experiments were focused on each of the three scales to decode the
physical dimensions and characteristics of arterial street livability in each selected

case study.
06.3. The three scales of decoding the street

Arterial street complexity in this research was decoded through a multidis-
ciplinary approach that combines morphological interpretation with public life
study and observation. This approach was applied on different scales to de-
code the arterial street through various lenses . The research began at the smallest
scale, adopting a bottom-up approach related to the human scale as the focus
of the research. However, the representation starts from the top-down to deliver

readable case studies.
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06.3.1. Street interface (Microscale)

"The way boundaries are established, articulated, and
related to the private or public spheres offen has a ma-
jor impact on the character of each side, defining many
characteristics of urbanism in general... The boundaries
are simultaneously means of separation and communica-
tion.”

(Madanipour, 2003, p. 210)

The term “street interface” refers to the collective spaces between urban
and architectural dimensions on the ground floors of buildings. As a public space,
the street is composed of a horizontal plane delimited by two vertical planes act-
ing as edges or boundaries, which can include interfaces as part of the building
facade. We chose to analyze the composition of the street interface, defined as
a physical and social entity that falls into conditions of betweenness in relation
to other dominant spaces, like the street and the buildings, which may create or

deny potential social and visual interactions.

Several urban studies have emphasized the significance of pedestrians’
experience at eye-level, where movement, occupation, and interaction occur
(Claser et al, 2012). However, the human dimension concerning the sfreet inter-
face and its influence on pedestrians’ visual perception has been overlooked.
Street interface configurations created for pedestrians’ visual perception remain
limited and are rarely analyzed quantitatively. Instead, user perceptions are es-
timated based on intuition, observation, or surveys. The current study addressed
this gap, using measurable evidence to unfold the relationship between street
interface configurations and pedestrians’ visual perception. This then relates to
street livability. The current study gathered evidence by engaging pedestrians
as the main users of the street and utilizing mobile eye-fracking glasses to ana-
lyze visual perception. On the microscale, the study thus attempted to answer
research question 2.1.

From previous research that has demonstrated the value of active street
frontages, street interface typology, and mobile eye-tracking glasses, the result
was anticipated that permeable and accessible configurations would influence
pedestrians’ visual interactions with the street interface (Jacobs, 1995; Bobi¢,
2004; Gehl, Kaefer, and Reigstad, 2005; Dovey and Wood, 2015; Simpson,
Thwaites, and Freeth, 2019). The microscale provided an opportunity to deter-
mine whether public life occurs more actively when the interfaces are visually and
physically permeable. Morphological interpretation integrated with the mobile
eye-fracking results was hoped to provide a deeper understanding of the street

inferface’s physical-visual perceptual interrelationship. This would decode public
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space qualities essential to building a spatial framework for livability, beyond

simple data collection.

The microscale contains both the street interface’s configurational prop-
erties and the pedestrians’ visual perception of these properties at ground floor
level. As a first and fundamental step, the street interface configurations were
analyzed for the most common variables: permeability (visual /physical), proxim-
ity (distance/adjacent), and rhythm (doors/windows frequency). The juxtaposi-

tion of this information allowed us to extract results.
06.3.1.1. The morphological analysis

Urban morphology reads the built environment and identifies its fundamen-
tal urban elements: the building, the plot, and the street (Conzen, 1960; Moudon,
1997; Oliveira, 2016). The study of how these elements overlap is crifical in urban
design, planning, and architecture. One of the relationships that can be identified
is between morphological elements, such as the relationship between the street
and the buildings on a micromorphological scale. This relationship and its im-
pact on the creation of collective spaces with various social activities represents
one of many ways public and private spaces meef; they are interconnected and
substantially different from each other. The myriad intermediate spaces involved
in this are considered cases for study by themselves and can be decoded differ-
ently. The microscale comprises various types of street interface configurations,
pedestrians’ visual interactions with these configurations, and, consequently, the

street's livability.
The variables of interface configuration

The interpretation of sfreet configuration usually occurs on a neighbor-
hood scale, neglecting the human scale and interrelations with the surrounding
built environment. Studying the overlapping of urban morphological elements
and their relationship with public life requires a finer scale. As mentioned in Mou-
don’s framework (1997), the smallest “cell” of the city is the individual parcel
of land with its streets and buildings. This concept was initially argued by Jane
Jacobs (1961). The micromorphological analysis of the street interface could here

contribute to unraveling the main inquiries.

Based on previous empirical studies of the street interface (see Chapter
05.1.1), which emphasize the interface configuration variables of permeability,
proximity, and rhythm, the study applied a configuration study to interpret these
three variables for the street interface on the ground floor level. As these are mor-
phological characteristics, they contribute to decoding the urban space qualities

that contribute to the richness of public life and social interaction.
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"Permeability” refers to the capacity for connection between one
domain and another. Visual permeability allows visual interactions
between the two delimited spaces. This is a crucial feature in this
discussion that encourages active interfaces and improves the ur-
ban experience. As stated by Jacobs (1995, p.286), “they invite
you in, they show you what is there and, if there is something to
sell or buy, they entice you.” Visibility was measured herein by
studying whether the interfaces were visually permeable or imper-
meable. An interface was considered visually permeable when
the visuality degree was 50% or more. Visibility also considers the
use of space that is visible to the pedestrian. Therefore, mapping
the ground floors” uses was also necessary to reveal which uses
encouraged or conversely discouraged inferaction between the

street and the building.

Physical permeability allows pedestrians to physically enter a
building’s ground floor from the street. It refers to public entrances
that connect two realms. The access creates potential social ac-
tivity and ensures pedestrians circulate in and near the interface.
This variable was measured by studying inferfaces that allowed
pedestrians fo cross from public space to private space without
restrictions. Analysis was based on mapping each interface’s col-

lective spaces in the selected samples.

"Proximity” refers herein to the distance between the interface
and the street or setback. This variable was measured by studying
whether the interface was direct (without a setback) or involved a

space (with a setback.

"Rhythm” refers herein to the number of doors and windows lo-
cafed af different street interfaces that pedestrians can perceive.
These passages communicate between the public space and the
private one and are infended primarily for pedestrians. This varia-
ble was measured by quantifying the frequency of doors and win-
dows in the different interface configurations pedestrians could

encounter along their journey across the street.

06.3.1.2. Public life study

The study of public life on the microscale investigates how people per-
ceive different configurations of the street interface, which involves studying re-
al-life situations and engaging users as the basis for determining what creates
livable and active streets. As Canter (1991) states, understanding of a place de-
pends on people’s activities in and feelings toward that place, as the individual
is continuously influenced by the perceived environment (Appleyard, Lynch and
Myer, 1964: Canter, 1991). In turn, an individual’s mental image significantly in-
fluences their behavior within the spatial environment (Shum, 1990; Downs and
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Stea, 2011). Mental images acquire great significance since they influence pub-
lic life and pedestrians’ engagement with the street interface as a spatial entity.

Their analysis is essential to understanding public life.

However, identifying and analyzing these mental images can be chal-
lenging since they are subjective and often difficult to articulate. Therefore, this
study used mobile eye-tracking glasses that provide a more significant oppor-
tunity to analyze, quantify, and visualize the individual experience of the built
environment. This allows a highly detailed investigation into the well-established
relationship between pedestrians’ visual perception and street interface configu-
rations. Currently, mobile eye tracking is being applied by psychologists, neuro-
scientists, marketers, designers, and researchers in the fields of architecture and
urbanism (Andreani and Sayegh, 2017; Duchowski, 2017; Simpson, Thwaites
and Freeth, 2019; Milliken et al, 2021). It has been used in several studies to
investigate the relationship between visual engagement and various urban set-
fings, including streets and public spaces (Fotios et al,, 2015; Uttley, Simpson, and
Qasem, 2018).

Eye-tracking experiment
Participants

Ten volunteers participated in the experiment, five male and five female,
with an average age of 30 years (min. 23, max. 38, SD 4.52). Although this sam-
ple size does not accurately represent the entire population of interest, the vol-
unteer contributions provided valuable preliminary data for the investigation. The
participants’ vision was normal or corrected to normal. During the experiment, the
participants were aware of the eye-fracking system's use and function, but were
not informed of the study’s intentions, which helped them act naturally and without
bias related to interface design. None of the participants had an architectural or
urban design background. Additionally, none of the participants lived or worked

at the experiment location.
Apparatus

The eye-tracking system used for this study was Pupil Invisible glasses, a
head-mounted eye tracker created by Pupil Labs. Pupil Invisible is o wearable
glasses set-up resembling a normal pair of glasses, thus reducing social distor-
tion and allowing for work in all environments. This system provides robust gaze
estimation in any environment, including streets, which was essential for this study.
The tracker contains two inner cameras mounted onto the frame to record eye
movements, one on each side, and one exterior camera attached by a magnetic
connector to the left temple, with a 90° x Q0° field of view to record the envi-
ronment. The right temple contains a USB-C connectfor that connects the Pupil

Invisible glasses to a smartphone running the tracker app. The output used for this
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study was recorded videos that displayed the participants’ gaze position and

coordinates as related to the outside image.
Design and procedure

Five areas of interest (AQls) were defined based on the variables of the
interface configurations. These AOls were permeable/accessible (PA), imper-
meable/accessible (IA), permeable/inaccessible (Pl), impermeable/inacces-
sible (1), and doors/windows (DW). Because the main aim of this experiment
was to identify interface types that attract pedestrians’ attention, the current study
examined fixation points as the metric for analysis of the different AOIs (Figure
6.3-1). "Fixation” is a period of time for which the eyes are relatively still, which
indicafes the poinfs on which pedestrians are focused (van Renswoude et al,
2018). Irwin (1992) defines the minimum duration for fixafion as being af least
150 ms, which was used in this study. The study analyzed the points where fix-
afions occurred and their duration. The ratio of fixation and time spent on each
AQI was determined.

Experiment period and sampling

The eye-tracker was connected via a cable to a smartphone as the com-
panion device, with all computation and storage of the recorded data handled in
the Pupil Cloud. The calibration was undertaken using the Pupil Invisible Compan-
ion app for each participant to perform gaze estimation. This procedure involved
asking participants to fixate on a series of specific points from various angles and
distances to measure and calibrate their gaze accuracy. Multiple calibrations

were undertaken fo yield a precise result.

After the calibration, each participant was infroduced to their task. To re-
veal causal relationships and test the hypotheses, the researchers divided tasks
among parficipants based on whether the walking was necessary or optional.
The participants were divided info two equal-sized groups. One had the neces-
sary task, and the other had the optional tasks. These tasks have been catego-
rized (Gehl, 2010) and tested in several urban studies and in previous eye-frack-
ing experiments in outdoor environments (Simpson, Thwaites, and Freeth, 2019).
The optional activities were strolling around the street or walking for a break; the

necessary activity was walking to a destination.

Participants were asked to wear the eye-tracker and walk on each side of
the street at each selected sample location, whereby each parficipant walked on
each side of the three samples for a total of six routes. After each experiment, the
participants expressed their feelings and opinions about the place in a few short
statements. The duration of data collection required a maximum of two experi-
ments a day. Therefore, the study was carried out on different days of the week,

during the daytime, in fair weather conditions, as follows:
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Lisbon:

7th April 2021 to 13th April 2021.

Barcelona:

12th January 2022 to 25th January 2022.

Riyadh “Summer”:

Khalid Ibn Al Walid: 12th December 2022 to 23rd December 2022.
Riyadh “Winter”:

AbiJafar Al Mansour: 15th August 2021 to 26th August 2021.
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Figure 6.3-1 The microscale methodology: Interface configuration + Visual perception.
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06.3.2. Street partition (Mesoscale)

"Streets are defined in two ways: vertically, which has
to do with the height of buildings or walls or trees along
a street: and horizontally, which has most to do with the
length of and spacing between whatever is doing the de-
fining.”

(Jacobs, 1995, p. 277)

The advancement of technology and the evolution of communication and
fransportation modes over time have affected the way people live (Mehta, 2013),
which is reflected in the street partition. The composition of the street partition is
always in a dynamic state corresponding fo the public life thythm. However, few
studies have read the street from its partition to investigate pedestrians’ activities
and public life. The reading of street partitions can be a lens to reveal public life
dynamics and decode street quality. Tracing the partition compositions in which

pedestrians’ activities occur is essential for evaluating a street's public life.

As a vital component and complex element of the urban structure, the ar-
terial street is composed of different partitions, both horizontal and vertical, each
with different functions. The mesoscale includes the street partitions and subparti-
fions that compose the street width and the partitions’ function and organization.
A morphological reading of this for the current study was aimed to decode the
relationship between street partitions and public life. The investigation was based
on reading the street composition in terms of the partitions’ physical appearance,
ratios, and street enclosure, which could stimulate the permanence and perfor-

mance of public life.

Studies of street public life consider various factors to evaluate pedes-
frians’ activities based on systematic observation. This provides information on
what people do on the sireets; where they walk, sit, stand, gather, and socialize;
and which facilities they use, either as part of their daily functional activities or for
recreational purposes. This study’s examination of the mesoscale was infended to
reveal how street partition influences pedestrians’ activities, per research question
2.2, leading to a spatial framework of the street's partitions and their influence

on public life.

From previous research that has examined street composition (Jacobs,
1995; Proenca, 2014), the result was anticipated that public life would occur
when the street partitions were shaped and organized around people and their
daily activities. Thus, the morphological reading of the sireet partitions was in-

tended to confribute to understanding the physical features that support public
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life by investigating the affinity that existed between the configuration of the sfreet

partitions and the types of pedestrians” activities observed in these partitions.
06.3.2.1. The morphological analysis

Considering a decomposition of streefs info three components—layout,
cross-section, and partition—when compared fo its layout or section, the partition
of the street is less permanent, generated from the use or urban role conferred by
the contemporary needs of society (Proenca, 2014, p. 675). The morphological
inferpretation herein was aimed to decode the relationship between different
partition compositions and pedestrians’ activities, which thus allowed for decod-

ing the street qualities that promote street livability.

As Gandelsonas (1991) states, drawing is a process that allows us to see
formal configurations that are not perceived in reality but that affect how we view
the city. Classic morphological representation was used in this study to describe
the street partitions’ spatial characteristics. In “Great Streets” (Jacobs, 1995), em-
phasis is placed on the representation of the street edges, the street compositions,
and the relationship between buildings and the street. These aspects of graphic
representation are essential for morphological analysis. The form analysis for this
study focused on the physical indicators and features of the street partition, their

ratios of pedestrians and automobiles, and street enclosure.

The two most common street compositions are the roadway, which is used
primarily by motor vehicles and public transit, and the sidewalk area, which rep-
resents the pedestrian realm. The sidewalk area may be partitioned into one or
more subpartitions, such as the frontage areq, the pedestrian areq, the amenity
area, and cycling lanes. The ratio of pedestrians (P) and automobiles (A) variable
measures the percentage of pedestrians and automobile spaces in relation to the
street width. For the calculation, metro and tram spaces and the central median
were not counted, while parking areas adjacent to a street were counted as

automobile spaces.

The street enclosure was measured on the mesoscale based on each
selected sample’s cross-section width (W) in relation to the average building
heights (H). Based on previous research (lynch and Hack, 1984; Jacobs, 1995;
Collins and Collins, 2006), ratio between 1:1, 2:1, and 3:1 are considered op-
timal. In this regard, a proper cross-section offers a width that is longer than two
or three times the average building's height.

Interpretative morphological drawing was methodologically used to re-
veal street partition in relafion to pedestrians’ activities and public life. The draw-
ing was based on plans and cross-sections of the three selected samples of each
street with the same scale and representation criteria. The comparative reading

of the selected samples revealed the partition compositions infegrated with the
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public life study and defined each sample ratio and enclosure.
06.3.2.2. Public life study

The study of public life on the mesoscale for this research involved various
techniques based on Gehl's intensive research and methodology. This included
observing and experiencing pedestrian activities and determining pedestrians’
ages and genders in relation to the sireet partition by recording people's daily
activities for each selected sample (Gehl and Svarre, 2013).

Pedestrians’ activities

According to Gehl (1987), pedestrians’ activities can be categorized into
necessary, optional, and social activities. This study of pedestrians’ activities at
the mesoscale was based on these three categories. Necessary activities include
walking, cycling, and using public transport. Optional activities include stationary
activities with a duration of more than 15 seconds, such as standing, sitting, or
any lingering. Social activities are optional activities carried out with two or more

people.
Ages and genders count

The presence of various social groups, distinguished by age or gender,
reveals the street’s quality for all users and indicates the street’s adaptability. This
study of public life related to street partition considered pedestrian count by gen-
der (female and male) and by age (kids O - 12, teenagers 13 - 19, adults 20

- 66, and seniors 66+ years), leading fo six different categories, as follows:

e K:Kid.

* TF: Teenager female.
e TM: Teenager male.
e AF: Adult female.

e AM: Adult male.

e SF: Senior female.

e SM: Senior male.
Direct observation and counting

Building on previous research that applied direct observation and behav-
ioral mapping to public life study (Gehl, 1987; Kim, Park, and Kim, 2009; Gehl
and Svarre, 2013; Mehta, 2013), this study was based upon systematic personal
observation and street partition composition interpretation. The direct observation

occurred through slow walking to observe people’s activities using coding sheets
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and photography. The structured observation provided exploratory, inductive,
and deductive data that represented in charts and tables. The results contributed
to decoding the relationship between street partition’s temporal and spatial com-

positions and pedestrians” activities and inferactions.
Observation period and sampling

The observations were carried out to obtain an idea of the types of ac-
fivities occurring in the case studies. Public life rhythm and pedestrians’ activities
were defined based on the plan of each selected sample, with a symbology
representing the activities recorded as optional, necessary, and social. The ob-
servations included recording pedestrians’ activity type and location, tracking
pedestrians fo capture their occupation of the street partition, and taking field
notes and photographs.

The observation periods occurred three days a week and three fimes
each day, taking info consideration weekdays and weekends as well as working
hours and day and night times. For each observation point, records were made
for 15 minutes. These field observations were repeated randomly for all samples

when needed. The observation periods were as follows:

Lisbon:

21st November 2019 to 4th December 2019.

16th November 2020 to 23rd November 2020.

Barcelona:

14th April 2021 to 21st April 2021.

12th January 2022 to 25th January 2022.

Riyadh “Summer”:

Khalid Ibn Al Walid: 8th August 2021 to 14th August 2021.

Riyadh “Winter”:

AbiJafar Al Mansour: 5th December 2021 to 11th December 2021.

06.2.4. Urban structure (Macroscale)

Street and block patterns embody the urban structure. The urban structure
contains a large amount of information that can be interpretated to contribute
toward decoding arterial street livability. To better understand arterial streets” liv-
ability, the study aftempted herein to redefine arterial streets as places that are
part of their surrounding urban sfructure, not as isolated routes. Studying arterial

streets at the macroscale was thus crucial.
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Permeability, as previously stated (see Chapter 05.3.1), relates to the ease
of movement through an urban area as well as the multiplicity of route choices
between any two points (Marshall, 2004; Patka and Dovey, 2017). It has an
impact on street public life and pedestrian flow (Bently et al, 1985:; Carmona
et al, 2003). High permeability has a positive impact on street vitality; through
studying this, it may be possible to understand how the urban structure influences

arterial street livability.

The primary interest on the macroscale was the influence of street and
block patterns and their permeability on pedestrians’ flow for the sake of decod-
ing the livability of arterial streets. This scale was aimed to infroduce the funda-
mental role of urban permeability in facilitating or disrupting pedestrians’ flow
and, in turn, public life. The macroscale investigation, like the others, was based
on morphological interpretation integrated with public life study in the context of

the selected case studies.

Quantification of the relationship between urban permeability and street
public life, particularly pedestrians” movement, has not occurred in previous stud-
ies. Thus, this study focused on developing an empirical analysis to assess pedes-
frian flow, adopting a series of quantitative and qualitative measurements of the
urban structure to demonstrate the degree of relationship between urban perme-

ability and pedestrian volumes. The infention was to answer research question
2.3.

This study suggests the hypothesized that arterial streets that incorporate
high permeable qualities would have a high pedestrian flow. A high permeabil-
ity creates permanent, active, pleasing, and safe streets. Permeability can differ
markedly at different scales; however, in this work, we focused on the pedestrian
permeability of arterial streets in relation to their surrounding urban structure. A

comparative analysis of different samples was used to clarify this relationship.
06.2.4.1. The morphological analysis

Street and block patterns impact streets’ public life and pedestrian flow
(Montgomery, 1998; Zacharias, 2020). Their permeability allows pedestrians
to move easily and directly; thus, high permeability within the urban structure can
have a positive impact on arterial street vitality. The objective of this study of arte-
rial streets at the macroscale was to decode morphological factors, such as street
and block patterns, that affect pedestrians’ flow. The study considered urban
structure fo be composed of the street layout, so the morphological interpretation
at the macroscale was based on the street layout, its confinuities, and its infer-
sections. Street layouts confribute to identifying the street typology in an urban
context in terms of length and width to decompose the urban structure hierarchy.
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Street intersections, the “intersection frequency” variable, revealed pedes-
frians’” and cyclists' degrees of street permeability by examining the number of
street infersections and block size. The number of infersections along the length
of each selected street was determined, where a higher number meant greater
degrees of permeability and connectivity between the street and its context. The
study of block size addressed the essential role of urban block size and shape in
forming permeability, where a greater number of intersections implied a smaller

block size and, therefore, greater pedestrian connectivity.

The “street typology” variable referred to the degree of street hierarchy.
This was aimed fo unfold the street typologies that compose urban sfructure into
categories based on the sireet’s length and width. The study of urban sfructure
revealed not only the street and urban block patterns but also the street hierarchy.
It reinforced the arterial street's superior hierarchical position in its urban context

and ifs role in the creation of the spatial identity and image of the city.
06.2.4.2. Public life study

This study of public life on the macroscale was aimed to capture pedestri-
ans’ flow in each selected case. The volume of pedestrians provides information
related to the degree and conditions of accessibility, thus offering a sense of
how permeable and connected the street is to the surrounding context. People’s
movement counts were herein categorized into cyclists and pedestrians, with the
second label including walking, running, being supported by a wheelchair, and

rolling on skateboards.
Manual count

The pedestrian count measures pedestrians’ flow through time and lo-
cation. This method offered herein quantitative data o evaluate the degree of
permeability. This data was correlated with each selected sample to indicate
pedestrians’ and cyclists” fraffic patterns. The counting was based on a randomly
selected imaginary line axis perpendicular fo the pedestrians’ path in both direc-
fions of each sample at various locations. During the counting, every person that
passed in each direction was counted for 10 minutes, even if they crossed the
imaginary line more than once. Pedestrian counts were conducted three times
at 15-minute infervals to calculate an average, which was then used to estimate
hourly pedestrian volumes. The researchers used tally sheets and hand-counters
to classify pedestrians’ flow. This could further indicate the degree to which street

infersections and urban block size influenced arterial street livability.
Sampling and counting period

The counting periods are crucial for accurate results. Thus, the collection of
the field data occurred during good weather conditions, and the study avoided
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counting during special events involving parades. The counting periods occurred
over a week and three times each day, taking into consideration weekdays and
weekends as well as working hours and day and night times. The counting hours
of this investigation depended on the case study. However, in all instances, the

count fell between the hours of 9 a.m. and @ p.m., including peak hours.

Lisbon:

5th December 2019 to 11th December 2019.

Barcelona:

26 January 2022 to 1st February 2022.

Riyadh “Summer”:

Khalid Ibn Al Walid: 8th August 2021 to 14th August 2021.

Riyadh “Winter”:

AbiJafar Al Mansour: 5th December 2021 to 11th December 2021.
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"First we shape the cities — then they shape us."

Gehl, 2013

Y
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07. The international case studies

learning from other streets embodies the concept of international influence (see
Chapter 10) as a fundamental part of decoding the arterial street. Before we
report on the analysis of the selected streets, this chapter overviews the interna-
tional case studies. It unfolds the transformation process of the two main cases,
Lisbon and Barcelona, and introduces the ancillary livable arterial streets. There
are several purposes of this review chapter: to reveal the nature of the selected
arterial streets and the urban development processes and strategies that framed
their formation; to confirm the importance of the selected main cities in confirming
knowledge about sireets as public spaces that enhance livability; This chapter vis-
its various livable arterial streets located in different contexts. There are three key
subchapters: 0711 and 07.2, which are divided between Lisbon and Barcelona
and discuss the historical growth and development of the cities and the selected

arterial streets, and 07.3, which discusses the ancillary livable arterial streets.
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07.1. Lisbon

Since its formation, Lisbon has passed through several transformations, re-
constructions, and expansions that have wrought profound urban changes. The
street has always played valuable and crucial roles in forming the city’s growth,
circulating goods and people, shaping private and public spaces, and determin-
ing environmental challenges (Camara Municipal de Lisboa, 2015b). Since the
second half of the 19th century, under the aegis of regeneration, the city’s growth
and modernization have begun to be defined. A new plan marked a new era
in Lisbon's development, which had two notable phases from 1858 to 1878 and
from 1878 to 1891. The incentive for urban transformation in Lisbon has been mul-
fi-faceted; the government has aimed to revive and modemize the city in order to
face a sanitary crisis and epidemic outbreaks, develop circulation, improve living
conditions, and embellish the city (Silva and Sousa, 2009).

In Portugal, the first urban planning law was the Law of 1864, which em-
phasized the need for a unified vision of urban growth, including street and build-
ing construction. The ambitious law proposed an overall city intervention, high-
lighting the role of streets in improving quality of life, inhabitants’ safety, and cities’
decoration. The low also established a new framework for public infervention
and determined the preparation of “improvement plans” (Silva and Sousa, 2019).
Lisbon's improvement and embellishment project sought o increase the capital’s

urban salubrity and aesthetics, to design more livable and pleasant streets.

In the late 1860s, several public interventions opened new connections
between the city’s parts. A city that for centuries had developed predominantly
along the river began to gain a modem urban identity and expanded to the north
side. The opening of Avenida da Lliberdade in 1885 represented an essential
milestone in the city’s growth, atfraction, and rehabilitation (Figure 7.1-1). Avenida
da Liberdade was the most emblematic project of the city's improvement plan.
It was the first avenue of the city, which, together with Avenida Fontes Pereira de
Melo and Avenida da Republica, forms the city’s central axis (Silva, 2006; Silva
and Sousa, 2009; Proenca, 2014).

Avenida da liberdade, or “the avenue,” as it became known, represented
the first organized expansion of Lisbon. Its creation quickly became a benchmark
for urbanity. Thus, the avenue is considered the city's most striking social, architec-
tural, and urban linear structure. It is also one of the main avenues in Lisbon that
connects Praca dos Restauradores to Praca do Marqués de Pombal. This reveals
the importance of communication between the traditional city center along the
riverside and the city’s north side. The avenue is 90 m wide and 1,100 m long,
with several lanes and sidewalks that feature gardens and decorated Portuguese
pavement (Figure /1-2). The avenue's landscaping and decorative elements,
such as sculptures and small lakes, establish the avenue as a public promenade
without walls (Camara Municipal de Lisboa, 2015b; Morais and Roseta, 2017).
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Figure 7.1-1 The plan of Avenida da Liberdade in 1881. (Source: Camara Municipal de Lisboa: hitp://lisboa-
e-o-tejo.blogspot.com /2018 /12/.)
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Figure 7.1-2 Avenida da Liberdade, Lisbon, Porfugal.
a) Plan and cross-section of Avenida da Liberdade. (Source: Author's Edition)
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The avenue was planned as a large artery preceding an enormous ur-
banistic fransformation in Lisbon, in terms of both the city’s growth and the devel-
opment of its morphology. Avenida da Liberdade was built as a place to live,
work, and move. Its establishment created a new linear center, decisive in the
city’s new administrative-financial and commercial center (Consiglieri, 2005).
The avenue was the first link in the city’s growth to fulfill modern needs. Therefore,
Haussmann’s Parisian urban renewal plan was a source of inspiration. Lisbon's
extension plans were designed by a team coordinated by Frederico Ressano
Garcia, who was a former student of the Parisian Ecole Impériale des Ponts et
Chaussées, one of the most important international schools in urbanism af the
time (Figure 7.1-3). In 1877, this team outlined not only the Plan of Avenidas No-
vas, the most emblematic urban initiative of this phase, ranging from Avenida da
Liberdade to Campo Grande, but also new neighborhoods, such as Campo de
Ourique and Esfefania; the extension of Avenida 24 de Julho to Alcantara; and
the opening of Avenida Almirante Reis (Silva, 2006).

In 1888, Ressano Garcia expanded the city of Lisbon from Praca from
Marqués do Pombal to Campo Grande, creating new streets like Avenida Fontes
Pereira de Melo, Praca do Saldanha, and Avenida da Republica. These expan-
sion projects stemmed from the need to grow the city and renew ifs image as
a European capital {Correia, 2018). The Avenidas Novas were not only new
spaces in the city, but also represented new ways of life infended to oppose the
closed city around its center. From the beginning, this new area was equipped
with an innovative set of infrastructures, such as water, gas, electricity, and sew-

age supply networks.

The plan of 1888 was divided into three parts: the Avenida-Parque com-
plex; Avenida Fontes Pereira de Melo; and Avenida da Republica with its rec-
tangular blocks, which were inspired by the design of Avenida da liberdade.
The set of the Avenues Lliberdade (90 m width), Fontes Pereira de Melo (30 m
width), and Republica (60 m width) articulate in evident continuity from Praca do
Comércio, the riverside, fo the north (Figure 71-4). Therefore, it can be said that
the Avenidas Novas Plan developed the Pombaline Plan and created a connec-
fion to the north side of the city (Silva, 2006).

The various modes of locomotion in the city were together in the same
space for centuries without segregating flows. The public spaces were shared
spaces for all users, regardless of activiies or events. At the beginning of the 20th
century, due fo the city’s growth, however, mobility was revolutionized with the
instillation of a network of frams and public elevators led to the top of the hills.
Lisbon's streetcars were the proper response for such a steep city (Camara Mu-

nicipal de Lisboa, 2015b).

Before World War I, the public spaces in the city were fundamentally
shaped for pedestrians. However, in the post-war period, the government aimed
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fo reduce travel times and increase fraffic speed and fluidity. The city's planning
thus underwent a profound transformation (Neves and Pinto, 2019). The mobility
system began fo favor car-based mobility (Figure 7.1-5). This caused a degra-
dation of public spaces and a transformation of the form and use of streets. The
automobile took over public spaces. The street lanes widened and occupied
more space, the sidewalks shrunk, and open spaces gave way to parking spac-
es. The new neighborhoods in Lisbon were designed with ever-wider streefs to
decongest the central areas. The increased use of automobiles led to new urban
highways, such as the 2nd Circular, where neither pedestrians nor cyclists can
circulate. All these massive transformations caused public life to become more

individualistic, reducing the city’s social cohesion (Camara Municipal de Lisboa,

2015b).

In the middle of the 20th century, the center moved from Baixa-Chiado to
the north of Marqués de Pombal and began to be formed by the Marqués de
Pombal extensions and Avenidas Novas. This vast shift created new centralities,
where Avenidas Novas entered a period of fransformation that led to changed
movement patterns. The city's growth was followed by the emergence of shop-
ping centers and new office buildings that impacted street activities and created
a new car-oriented network that has had radical consequences for the use of
public spaces. The new center is dedicated mainly to offices, commercial centers,
and banking, while the traditional center remains the administrative, financial,

religious, cultural, and political center (Pinto, 2018).

The city’s growth shifted from the center to the suburbs in the 1950s and
1960s, which led to the growth of mefropolitan and regional road infrastructures
that were mainly destined for private automobiles. Thus, an increased dependen-
cy on private automobiles and a decline in the public transportation system oc-
curred. This divided the city and created barriers that forced pedestrians to travel
long distances. The road network expansion in the Lisbon metropolitan area was
accompanied by a change in land use, which affected mobility patterns and
increased the number of daily trips (Pinto, 2018). Private automobiles have thus
not only invaded and appropriated streets and public spaces but have also gen-
erated a transformation of the city's form and public life. At the turn of the century,
the automobile was the most common mode of transport in all municipalities in
Lisbon. Census data reveals that the individual use of automobiles increased from
38% in 2001 to 48% in 2011, while the use of public fransport was only 34% (The
European Commission, 2020).
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Figure 7.1-3 Plan of lisbon by Frederico Ressano Garcia Lamas, 1874-1911 in 1871. (Source: lldefonso et al.,
2019).
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Figure 7.1-4 Cross-secfions of the major avenues in the Avenidas plan. (Source: Author's Edition).
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Figure 7.1-5 A Temporal Shifts: Praca do Comércio, Lisbon.

a) Automobiles invasion during the second half of the 20th century. (Source: Lisbon municipal archive: htips://
arquivomunicipal3.cm-lisboa.pt/X-arg WEB /Result.aspx2id=229219&type=PCD).

b) Praca do Comércio in 2022. (Source: Author's Edition).
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07.1.1. Lisbon today

Lisbon today has its role as a great contemporary city with redoubled
motivations. The government has a clear vision aimed to create a more livable,
inclusive city with public spaces for everyone. There is a growing understanding
that the streetfs are not just channels for movement but are, above all, spaces that
support public life. In contemporary Lisbon, new ways of sharing public space
are sought, promoting coexistence between the various modes of travel and fa-
cilitating walking and cycling. The municipality has been fostering new strategies
based on several significant axes, such as inclusivity, entrepreneurialism, sustain-
ability, and globalism. The city is being formed and shaped according fo the
human scale, with streets as structuring elements, places for living, meeting points,

and points of commerce and communication.

During the last few years, the city has moved toward achieving strategic
objectives within the scope of urban regeneration. In 2012, a transformation in the
urban paradigm occurred based on “Lisbon's Strategic Charter 2010,/2024,"
which includes economic, social, environmental, and territorial policies towards
in a planning revolution. This plan set a spatial organization model and drew the
new master plan for the city with an approach to land use, density, and re-zon-
ing to ensure human centricity. This was aimed to change the capital city from a
car-centric city to a livable one that promotes inclusive pedestrian accessibili-

ty and qualifies public spaces to face contemporary challenges (The European

Commission, 2020).

The strategy marked a new stage in the relationship between physical
planning, economic planning, and the various levels of public administration. Six

strategic questions were posed for the future development of the city:

* How could the government recover, rejuvenate, and socially bal-

ance the population?

* How could the government make lisbon a friendly, safe, and in-

clusive city for everyone?

* How could the government make Lisbon an environmentally sus-

tainable and energy-efficient city?

* How could the government transform Lisbon into an innovative,
creative city able to compete globally and generate wealth and

employment?

* How could the government affirm the identity of Lisbon in a glo-
balized world?

* How could the government create an efficient, participatory, and

financially sustainable model of government?
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This resulted in four major strategic priorities: affirming Lisbon in the global
networks, regenerating the city, promoting urban requalification, and stimulating
participation and improving the governance model (Camara Municipal de Lis-
boa, 2015a).

Lisbon's experience indicates that it is challenging to create fundamental
fransformations that take advantage of opportunities without a plan. Intending
to make Lisbon accessible for everyone, including pedestrians, the government
approved in 2014 “O Plano de Acessibilidade Pedonal de Lisboa (PAPL).” This
was aimed to create more livable public spaces in the context of global compet-
itiveness, to improve pedesrian accessibility, and to promote the quality of streets
(Camara Municipal de Lisboa, 2013). Based on PAPL, the Lisbon City Council
launched the program "Uma Praca em Cada Bairro” (literally, “a square in every
neighborhood”). This program was aimed to improve the livability of the city's
streets and public spaces and to contribute to improving environmental quality
and the local economic base. The rehabilitation processes have resulted in the

regeneration of 150 locations around the city (Camara Municipal de Lisboa,

2015b).

The transformations of public spaces and streets have occurred on dif-
ferent levels from microscale to macroscale. In 2015, the City Council of Lisbon
launched "O Programa Pavimentar Lisboa,” (The Paving Program), which aimed
fo achieve urban regeneration on a microscale to promote inclusive pedestrian
accessibility and the requalification of public spaces. The program planned to re-
habilitate about 100 km streets for a total of 150 streets between 2015 and 2017,
The interventions included transforming streets’ morphology and recomposing
sidewalks and traffic lanes, which widened pedestrians’ sidewalks and reduced

traffic lanes and speed limits (Camara Municipal de Lisboa, 2015b).

Lisbon's strategic plan established a common strategic basis aimed at
integrating the city info the infernational Smart Cities programs. In this regard,
since January 2016, the city has been part of “The Sharing Cities’ lighthouse'
program,” which responds fo energy-environmental challenges in the hopes of
creating more sustainable cities. This approach is af the heart of the city's urban
requalification programs, which is aimed to improve the general conditions of
public space and create more sustainable mobility. The measure was revolu-
tionary and significantly contributed to mitigating various traffic issues in the city,
including decreasing travel time and creating more pedestrian and cycling routes
(The European Commission, 2020).

Lisbon has faced several challenges throughout ifs history, including the last
economic crisis in 2008; these challenges became an inspiration to adapt and
thrive in difficult times. As the first European capital city to sign the New Covenant
of Mayors for Climate and Energy in 2016, Lisbon created a strong, coordinated,

and innovative investment in urban regeneration and environmental sustainabili-
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ty, becoming the European Green Capital in 2020 (The European Commission,
2020). The city invested in green areas, removing car lanes, increasing spaces
for pedestrians, and adding cycling lanes. With all these programs, Lisbon has
become a reference for urban inifiatives that combine urban livability, sustaina-

bility, and economic growth.
7.1.2 Avenida da Republica

Avenida da Republica is part of the central axis, a late 19th century ex-
pansion plan for Lisbon conceived by Frederico Ressano Garcia. The street is
a part of the Marqués de Pombal-Entrecampos axis, which has a total length
of approximately 2.5 km. With a 1.5 km length and 60 m width, the street is
also part of the Avenidas Novas (Figure 7.1-6). Several landmarks exist within the
avenue’s morphological region, such as the bullfight arena in Campo Pequeno
and the new Parish Church of Nossa Senhora de Fatima (Camara Municipal de

Lisboa, 2015b).

From the mid-20th century unfil recently, the increased use of automobiles
transformed the avenue into a car-oriented street with more than ten traffic lanes
in some parts. In addition to a lack of safe and proper pedestrian spaces, the
sidewalks had variable widths, physical barriers, and a lack of adequate facil-
ities, which resulted in fatal consequences (Figure 7.1-7; Camara Municipal de
Lisboa, 2015b). However, the street is currently undergoing sociospatial transfor-
mations in conjunction with the urban regeneration strategy of 2014, giving rise
fo the new configuration of the urban profile that attracted this research inferest.
The municipality's strategy of “a square in every neighborhood” has aimed to pro-
mote the quality of public spaces, including streets. In addition, the plan promotes
soft mobility modes, such as walking and cycling, and increases accessibility to

public transportation.

The main concept that has guided the transformation of the axis is returning
the street to pedestrians as the primary users by increasing the dimensions of the
sidewalks and reviving the initial concept of a boulevard with new tree align-
ments. Additionally, the transformation has aimed fo reduce the speed limit of
private automobiles, minimize car parking, and balance the use of the space with
different modes of transport, including public transportation, which has created a
robust urban image that promotes the continuity of the central axis (Figure 7.1-8).
However, this has only been applied to one part of the avenue, dividing the av-
enue into two sections: the southern section, located from Saldanha square until
the Campo Pequeno, and the northern section to the Enfrecampos roundabout

(Camara Municipal de Lisboa, 2015b).
This case study is a significant fransit node with numerous bus stops and

subway entrances. In this area live 13,484 individuals, corresponding to a den-
sity of 99.1 inhabitants/ha, which is relafively low compared to other city areas.
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The average family size is 2.09 individuals. However, the avenue is surrounded
by mixed-use developments, mainly offices and services. This concentration of
business activities attracts many inhabitants and visitors, resulting in intensive utili-
zation of the avenue during the day. The buildings along the street are construct-
ed in different architectural styles; some were built from the end of the 19th century
to the middle of the 20th century with two fo six floors. However, most buildings

(39.60%) are between 10 and 12 floors in height (Figure 71-9).
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Figure 7.1-6 Avenida da Republica, Lisbon, Porfugal.
a) The layout of Lisbon. (Source: Formaurbis research laboratory archive).
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Figure 7.1-7 Avenida da Republica before the recent intervention.
a) An aerial view of Avenida da Republica prior to the intervention, displaying the street partition and layout.
(Source: Camara Municipal de Lisboa, 2015).

b) Cross-section of the avenue before the intervention. (Source: Author's Edition).
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Section 1

Figure 7.1-8 The two distinct sections of Avenida da Republica and the selected samples for the study in each

section. (Source: Author's Edition).
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Figure 7.1-9 Maps depicting the ground floor uses and building heights along Avenida da Republica. (Source:
Author's Edition).
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07.2. Barcelona

Barcelona has a long history that begins as a Roman colony founded in
the 5th century BC. This hisfory is very apparent in the city’s streets, with architec-
tural styles of different eras coexisting side by side, creating a rich urban fabric.
This capital of the Catalonia region is in northern Spain, bordering the provinces
of Tarragona fo the southwest, Girona to the northeast, Lleida to the northwest,
and the Mediterranean Sea to the southeast (Calavita and Ferrer, 2000). The
old city of Barcelona was characterized by a medieval wall that surrounded
the entire city and separated the urban center from the surrounding agricultural
lands (Ajuntament de Barcelona, 2010). Over time, Barcelona has faced several
transformations in its urban development, with profound political and economic
consequences. However, the city has established its identity, values, and aspi-
rations through this historical process. Nowadays, Barcelona is one of the most
important cities globally in terms of urban, cultural, and social values (Sola-Mo-
rales, 2007). The case study, Avenida Diagonal, is one of the most important
avenues in Barcelona. Iis historical evolution is linked to the Expansion “Eixample

in Catalan” and the reform plan of Barcelona.

The second half of the 19th century was one of the most critical stages in
the modernization of Barcelona, when the city council decided to announce an
expansion competition in 1859. lldefons Cerdé (1815-1875), a Catalan engineer,
was commissioned fo study the extension of Barcelona. Cerda’s plan was selected
by the central governmentin Madrid. The plan’s main objective was to expand the
city beyond its medieval walls due to challenges with hygiene and high popula-
fion growth amid the rise of the industrial revolution (Urbano, 2016; Rueda, 2020;
Araujo etal,, 2021). Cerda, who invented the word “urbanization” (Rueda, 2020),
planned the expansion of Barcelona beyond ifs historic center, which resulted in
a future morphological ordering of the city's form (Figure 7.2-1). The renovation
plan was articulated with economic and social strategies that highlighted the im-
portance of streets as public spaces, where lldefonso Cerda aimed to improve
the living conditions of the society and create an egalitarian city to accommo-

date people from different social classes in the same area (Mueller et al., 2020).

The layout consisted of a system of geometrically equal blocks called
‘manzanas,” a theoretical concept defined by Cerda (Roca, 1977; Ajuntament de
Barcelona, 2010). The manzana supported Cerdd’s vision of an egalitarian city,
where geometric egalitarianism would produce less social segregation. He cre-
ated octagonal blocks, 113.3 x 113.3 sq m, with interior green spaces that offered
natural ventilation, reinforcing essential measures for a future city (Rueda, 2020).
Cerdg, being a railway engineer, also considered future mobility to accommo-
date pedestrians, horse-drawn carriages, stream trams, and infrastructural works
(Figure 7.2-2). Thus, the plan proposed a chamfer of each comer of the city block
ata45%angle in all block corers to facilitate visuality, in line with his theory that the

steam fram would dominate the future of transport in Barcelona (Urbano, 2016).
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Figure 7.2-1 Cerda's plan for Barcelona, 1859. (Source: Rueda, 2020).
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Figure 7.2-2 Cerda's basic orthogonal grid. (Source: Author's Edition).
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His proposal for the extension of Barcelona resulted from an intense study
of the street hierarchy based on the principle of spatial flexibility, which has been
maintained until today (Figure 7.2-3). The plan organized a regular grid of in-
ternal streets between 20 and 30 m of width with five meters on each side for
pedestrian use and maijor streets of a 50 m width that would control the city's
future growth and connect the urban fabric (Urbano, 2016; Yang, Busquets and
Keller, 2019). The urban space was planned to be shared between pedestrians
(50%) and horse-drawn carriages (50%) on every street (Urbano, 2016). A se-
ries of axes would create the grid of the future urban form of Barcelona, within
which Avenida Diagonal is located. These axes were proposed fo structure the
city and connect it fo future metropolitan growth (Figure 7.2-4). They included the
Diagonal, the Meridiang, the Parallel, the Gran Via de las Cortes Catalanas, and

the Paseo de Gracia (Rueda, 2020).

In the 1930s, the city witnessed rapid population growth, with Barcelona
reaching one million inhabitants, followed by urban growth extending the city
limit. In 1934, Barcelona underwent a modern movement with a new plan to or-
ganize the city’s growth and reform ifs existing network. The 1934 plan “Pla de la
Nova Barcelona,” or as it became known, “the Macia Plan,” was proposed by
the GATPAC together with Le Corbusier and P. Jeanneret (Sola-Morales, 2007;
Ares, 2010). The proposal had several aims, such as remodeling the Eixample
and creating a political and cultural city. The Macia Plan was presented in the
exhibition “Future Barcelona” in 1934, which highlighted preserving the city of
Cerda and foreseeing the city’s future (Figure 7.2-5). This project occurred af the
height of the modern movement, which supported delimiting the city by zones
depending on funcfion, such as an administrative center, a civic center, a hisfori-
cal zone, I'Eixample, the industrial zone, the commercial port, and the tourist port
(Ares, 2010).

Although the proposal respected the original plan of Cerds, it reinter-
prefed its characteristics. Modules of 400 x 400 m were proposed, which was
equivalent to nine blocks of the Ensanche. As in the case of Ville Contemporaine
and Ville Verte, the modern project responded fo the future demands of mobility
by proposing wider spaces for traffic movement that would enhance the city's
urban quality. The Macia Plan thus reinterpreted the 1859 plan with less dense
superblocks, “supermanzanas” (Wynn, 1979). The GATCPAC developed these
based on the idea that the whole city would be one large park, and, therefore,
the ground floors should be permeable. Le Corbusier aspired to organize society
and cities in a new civilization, “the machine age,” abandoning the streets’ fradi-

fional organization.
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Figure 7.2-3 Cross-sections of Cerda'’s streets hierarchy for the internal and main streefs. (Source: Author’s
Edition).
Figure 7.2-4 Vertical and Horizontal layout of Barcelona with the city’s major sireets. (Source: Author's Edition).
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Figure 7.2-5 Macia Plan 1932-1935. (Source: Rueda, 2020).
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However, in the end, due to political disagreements and the outbreak
of the Civil War, the Macia Plan was never implemented (Wynn, 1979: Rue-
da, 2020). From the 1950s, Barcelona's mobility system was mainly based on
private vehicles, bringing urban challenges such as increased traffic accidents,
congestion, and pollution (Rueda, 1995). From 1960 to 1972, the city faced
urban growth, resulting in the construction of several highways surrounded by
low-density residential developments (Figure 7.2-6; Busquets, 2004). Further, in
1975, the Spanish political transition to democracy occurred concurrently with
a general economic crisis experienced in most European countries. Because of
this, in mid-1979, Barcelona faced many deficiencies, including sluggish income
and urban challenges like lacks in housing, public spaces, and public transport
systems (Sola-Morales, 2007).

At the beginning of the 1980s, Barcelona considered the reorganization
of the city based on a series of operations, “urban microsurgery,” collected in a
famous volume entitled “Plans i Projectes per a Barcelona, 1981-1982" (Ajunta-
ment de Barcelona, 1983). After the proclamation of democracy between 1981
and 1988, Barcelona intfroduced more than 140 highly efficient urban public
spaces (Acebillo, 2006). This was an innovative, moderate, and careful plan,
far removed from European urban planning ofter World War Il. Thus, a new
process of urban regeneration began. The streef as a public space was formal-
ized through rethinking transport policy, recovering the city’s human scale, and
promoting livability. The city achieved several successes and numerous awards,
including the Prince of Wales Award for Urban Planning from Harvard University
(Neuman, 2011).

The European Union also rewarded ifs planning strategy at the beginning
of the nineties (Neuman, 2011). During this time, the Catalan capital was planned
to be one of the leading European cities. The government had applied to host the
Olympic Games that would take place in 1992, leading to a unique moment in
the city's history preceding the games, when the most significant change in Barce-
lona'’s urban policy began. The Olympics provided an excellent opportunity for
large urban intervention projects (Garcia-Ramon and Albet, 2000). This came
with several main economic and competitive growth objectives, including job
opportunities and environmental requalification. The city's fundamental projects
in structural terms were the construction of the ring road, the constitution of the
Olympic village, the creation of Olympic zones and several new centers, and the
fransformation of the waterfront info one of Barcelona’s main affractions. The fre-
mendous international event of 1992 required essential changes within the city’s
form to accommodate future megaprojects with an economic and cultural in-

frastructure capable of being competitive infernationally (Sola-Morales, 2007).
This transformation changed the city from an industrial city, especially on

the seafront, info an infernational city. The post-Olympic period continued the
same management model and the same foundations. Some areas were still with-
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out urban development. However, the “Universal Forum of Cultures 2004" was
as decisive for the city’s fransformation as other international megaevents like the
industrial exposition of 1888, the world exposition of 1929, and the Olympic
Games of 1992. The Forum promoted the regeneration of several areas, turning
them info new urban centers with high potential for environmental, economic, and
cultural developments (Garcia-Ramon and Albet, 2000; Sola-Morales, 2007).
However, with population growth and increased density, the built area occupied
open and shared spaces, creating a lack of public spaces in the city. Barcelona
gradually lost the characteristics from the plan of Cerdd that considered public

life by dividing the urban block into two equal parts.

Moreover, during the 20th century, the city witnessed a massive presence
of vehicles in response to the need to travel longer distances. This gave rise fo a
car-oriented city lacking public spaces and pedestrian sidewalks. Therefore, the
main modern challenge has been considerably reducing the number of private
cars and applying an efficient and sustainable mobility policy that allows for
living and moving around the city without private cars. Barcelona has had to
remodel its mobility and reconsider the form of its streets and public spaces to
improve quality of life and enhance the city’s livability (Palenzuela, 2007).

07.2.1. Barcelona today
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Figure 7.2-6
a) Placa Cerda in 1970. (Source: SOLA-MORALES, 2007).
b) Avinguda Meridians in the 1970s. (Source: SOLA-MORALES, 2007).
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With the city organized in blocks that are the basic unit of the urban struc-
ture, the Barcelona Agency of Urban Ecology (Agéncia d'Ecologia Urbana)
has updated the concept of supermanzanas to be quintessential for the new
structure. The proposed reorganization of the urban fabric has thus not involved
major changes in the city’s original structure but has reorganized its concept. As
proposed by the GATPAC in the 1934 Macid Plan, Cerda’s manzanas enhanced
the use of streets as public spaces and created new shared spaces that allow
various social activities with priority to pedestrians over vehicles (Rueda, 1995).
The new supermanzanas have been combined with a mobility model to increase
the quality of urban life. In September 2016, the first pilot superblock “superilla”
was applied in the Poblenou area. The intention was to reshape the urban struc-

ture of Barcelona based on this formation (Rueda, 2020).

This 21st century plan has superblocks that reorganize the existing urban
blocks, composed of nine manzanas 400 x 400 m. The perimefer comprises
streets for vehicles and public tfransport. This means the new urban cell allows
more public space for shared pedestrian use (Rueda, 1995), solving many urban
challenges due to the domination of streefs by cars. Automobile access will now
be restricted except for resident and emergency vehicles moving at a maximum
speed of 10 km/h (Figure 7.2-7). In this regard, the creators of the superblock
propose two types of sfreets: inner streets for pedestrian use and mix-use streets
outside the superblock (Rueda, 2020).

Excess unplanned public space can sometimes actually inhibit activities,
since people must be making use of the space to attract other people. The signif-
icant amount of accessible open space created by this project has been a sig-
nificant social challenge. Filling these spaces with social activities, playgrounds,
and redefined streefs has been necessary. The superblocks function as small
neighborhoods where walkability is the primary mode of mobility. This urban re-
structuring has created opportunities for active spaces where multiple squares,
parks, and walkways interconnect activities. It also has a sense of compactness

with mixed uses and public transportation to reduce the need for private vehicles
(Palenzuela, 2007).

Given the multiple interventions carried out in Barcelona during the last 30
years towards reclaiming streets and public spaces, Barcelona is now an interna-
tional model for the sustainable urban form that can be adapted to other cities. Its
urban transformation has limited the growing dominance of the automobile and
has reconverted roads info streets for public use. The transformation processes
have led to a city for human inhabitants, with streefs and public spaces shaped
around people down to their most minor details. The city’s streets, squares, and

corners form a space for coexistence that people make into welcoming and liva-
ble places (Mueller et al,, 2020).

07.2.2. Avinguda Diagonal
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Figure 7.2-7 Green urban area in the 1895 Cerda plan, in the 1863 Cerda plan, in the current situation, and
in a superblock scenario. (Source: Redrawn from Rueda, 2020).
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Avinguda Diagonal, as the building block of the city’s historical evolution,
is one of the most remarkable streets in Barcelona. The link between the Diagonal
and Barcelona's public life is inseparable; the avenue has always been an es-
sential linear center of the city. It connects city neighborhoods and facilitates the
mobility of people and goods. In addition, the Diagonal is a place for important
cultural, political, economic, and social events, such as the famous victory parade
in 1939 and the celebration of the Eucharistic Congress in 1952 (Llano, 2016;
Araujo et al,, 2021).

Being the longest avenue in the city, at around 10 km, Avinguda Diagonal
crosses from its extreme northeast to its exireme southwest, inferrupting the hori-
zontal and vertical thythm of the city’s urban grid with an angle of 26°. The width
of the avenue varies from 50 to 105 m in some parts, depending on transporta-
fion modes. The Diagonal provides for five types of transport: the Metro, bicycle,
bus, fram, and private vehicles. Although these transportation modes are not inte-
grated along the avenue, they provide connectivity and facilitate movement and

efficient mobility around the city (Figure 7.2-8).

The Diagonal has been composed section-by-section in very different
stages, with more than a century passing between the first and the last stage. The
execution of each stage has been driven by the realization of essential events in
the city. Three major transformations have occurred: The first embodied the birth
of the avenue and its first extension, which was driven by the development of “The
Expansion of Barcelona,”; the second aligned with the creation of the Palau Reial,
“the Grand Royal Palace,”; and the Olympic Games promoted the third and last
execution of the avenue (Llano, 2016).

The first and central section of the avenue, built between 1860 and 1955,
is located between the current Placa Frances Macia and the Placa de les
Glories Catalanes, with a total length of approximately 3.7 km. The second sec-
fion is about 3.8 km long and is located between Placa Frances Macia and the
upper part of the Zona Universitaria, built between 1932 and 1993. This secfion
has differing street partitions from the central one and bourgeois architecture. The
Diagonal, atf that time, was a stately and charming place for pedestrians. By the
seventies and eighties, however, the street had consolidated as a business and
commercial leisure hub. Finally, the third section, built between 1992 and 2010,
runs from Plaza de Glorias to Parque del Férum (Figure 7.2-9). The construction
of this section, with a total length of approximately 2.8 km located in the vicinity
of the Mediterranean, culminated the city’s urban fabric and reformed the urban
industrial form (Llano, 2016).

Throughout ifs history, the Diagonal has faced several challenges as a
space for public life. Recently, the street has undergone several transformation
projects, such as the one proposed by the Barcelona City Council in 2008,
headed by then Mayor Jordi Hereu (2006 - 2011), who sought reform that
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would provide more excellent value to the street while also balancing the form,
partitions, and connectivity to accommodate various circulation systems like mo-
tor vehicles, pedestrians, cyclists, and public transport (Llano, 2016). On January
30, 2009, a second government measure was approved, including citizen par-
ficipation in fransforming the Diagonal's design. The citizen participation process
targeted all citizens from the different areas of the city and was promoted in
schools, universities, and public spaces (Figure 7.2-10). In 2014, the Diagonal
underwent another fransformation that aimed to change the central sectfion of
the Diagonal, the Plaza de las Glorias, and its surrounding areas (Llano, 2016).
The proposal consisted of altering sidewalks to respond to public life needs and
mobility conflicts. All these morphological transformations of the street form have

created a livable street that supports the need for mobility and for social spaces.

07.3. The ancillary case studies
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Figure 7.2-8 Satellite view of Barcelona indicating Avinguda Diagonal. (Source: Google Earth with modifi-
cations by the author).

179 Part Il | Decoding the street



Section 3

Section 1

Section 2

Figure 7.2-9 Avinguda Diagonal, Barcelona.
a) Map of the three disfinct sections of the Diagonal. (Source: Author's Edition).
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Figure 7.2-10 Citizen participation in shaping the future of the Diagonal's design. (Source: Liano, 2016).
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Ancillary case studies of existing livable arterial streets provide a great-
er opportunity for decoding the different factors from real-world situations. One
essential contribution here was a more in-depth understanding of the complexity
of livable arterial streets in different geographies. Ancillary case studies also con-
fributed to sharpening, confirming, and complementing the morphological princi-
ples decoded in the main international case studies. The two types of cases are
complementary sources that assert the morphological qualities of livable arterial
streefs on different scales. Each case is briefly infroduced in its urban context,
configurations, and opportunities. The following provides street-by-street descrip-
fions of each secondary case study, with urban context maps of each street and

plans and sections revealing existing physical dimensions.
07.3.1. Avenue des Champs- Elysées, Paris, France

Avenue des Champs-Elysées, the world’s most famous street (Jacobs,
1995),is a prominent artery that establishes a strong connection with urban life. The
2-km-long and 70-m-wide avenue runs through the heart of Paris and connects the
southeast to the northwest (Figure 7.3-1). As an outstanding linear urban element

of Paris, it can be traced to the seventeenth century with origins in market gardens.

The avenue presents an extraordinary reference for the great potential of
arterial streets. It consists of two different sections: The northwest section has high
density and diversity, while the southeast section is characterized by gardens and
open spaces that host festivals and events. The avenue offers a variety of uses that
attract both locals and visitors. It is surrounded by businesses, arts and culture,

gardens and playgrounds, accommodations, fine cuisine, and sports acfivities.

The existing roadway has no median and accommodates three lanes of
fraffic in each direction. It offers a favorable setting to welcome pedestrians with
approximately 22-m-wide sidewalks on each side, which compose 2/3 of the
overall cross-section. The pedestrian space has diverse partition compositions, in-
cluding double rows of trees that buffer pedestrians from traffic and create com-
fortable and shaded sidewalks. The extra-wide sidewalks provide a connection
to the street interface and ground floors and adequate space to accommodate

the outdoor seating of cafes and restaurants (Figure 7.3-2).

In 2020, the Champs-Elysées, which over 350 years has faced numer-
ous transformations, became part a new plan for “Re-enchanting the Champs-
Elysées” ahead of the 2024 Olympic Games. Due to a transformation of the
avenue's partition, the Champs-Elysées will once again become an extraordi-
nary garden with symbolic power. Opposing the increased use of automobiles,
the new project will increase pedestrian space by reducing the roadway into a

two-lane dual carriageway with underground car parking (O’Sullivan, 2021).

07.3.2. Ringstrasse, Vienna, Austria

Part Il | Decoding the street



1000 m
J

ol

Figure 7.3-1 Satellite view of Paris indicafing Avenue des Champs- Elysées. (Source: Google Earth with
modifications by the author).
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Figure 7.3-2 Plan and cross-section of Avenue des Champs- Elysées, Paris. (Source: Author's Edifion).
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The Ringstrasse, located in Vienna, Austria, opened in 1865 to serve as
a replacement for the city’s old defensive wall. The grand boulevard has been
an essential urban element throughout Vienna's history and represents the city's
identity. It is one of the most famous boulevards in Europe, with many monumental
buildings and diverse architectural styles (Vamberg, 2015). The street encloses
the city’s historical part and provides permeability for the surrounding urban con-
text. Along its margins stand the most important institutions in the city, such as the
State Opera via the Kunsthistorisches Museum, the Natural History Museum, the
National Library, and the University of Vienna. This street is the perimeter of an
iregular polygon with a 5.3 km length and a variable width ranging from 57
to 85 m. The Ringstrasse has several connected sections that shape a dynamic
center of cultural, social, business, and commerce activities. The sections include
Stubenring, Parkring, Schubertfring, Kérntner Ring, Opernring, Burgring, Dr. Karl
Renner-Ring, Universitdtsring, and Schottenring (Figure 7.3-3).

As the city's central street, the Ringstrasse is always subject to transforma-
fion. In 2015, on its 150th anniversary, the government planned a new strategy
fo comprehensively reform and improve the sfreet, aiming to increase pedes-
frian friendliness. The Ringstrasse 2030 plan was developed in collaboration
with Gehl Architects and Barcelona Regional. The long-term project with multi-
ple phases includes a range of measures to enhance quality of life for Vienna's
residents and visitors, including improving public transport, creating more green
spaces, and enhancing cultural and recreational facilities. One of the key aims
of the project is to reduce car traffic and increase the number of bike lanes and

pedestrian zones (Vamberg, 2015).

Although the Ringstrasse is composed of several sections, it has a similar
transversal cross-section configuration. The central roadway includes three lanes
of traffic measuring between 10 and 14 m and flanked by a fram lane on each
side. The central space for pedestrians and cyclists is around 12 m wide on each
side, with two rows of trees. Currently, it is flanked by a local roadway with on-
street parking with a width in total around 7.5 to 10 m, which will be replaced,
when the project is completed, by extended sidewalks. The sidewalks along the
street vary from between 6 and 16 m wide, connecting the public realm to the

surrounding restaurants and cafes (Figure 7.3-4).

07.3.3. Unter den Linden, Berlin, Germany
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Figure 7.3-3 Satellite view of Vienna indicating Ringstrasse. (Source: Google Earth with modifications by the
author).
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Unter den Linden is a major arterial street in Berlin that runs east to west
and carries high-volume traffic with three lanes in each direction. The grand
boulevard is almost 1.4 km long and 60 m wide, connecting the German Histori-
cal Museum to Pariser Platz. It is surrounded by mixed-use developments, includ-
ing offices, hotels, apartments, shops, theaters, and commercial developments,

with various offerings on the ground floor (Figure 7.3-5).

The street is divided into three distinct sections: the roadway, the central
pedestrian space, and the sidewalk, each with different uses and widths. The
roadway of about 14 m accommodates three lanes of traffic, one dedicated
fo busses in each direction. The central pedestrian space measures about 17
m wide. The sidewalks on each side of the boulevard connect the pedestrians
with the surrounding buildings and are 5 to 10 m wide, accommodating outdoor
sittings for restaurants and cafes on a lively, active street. (Figure 7.3-6). More
recently, the city has planned to redesign the avenue for pedestrian friendliness
by reducing the three lanes on each side in favor of walking, cycling, and public
transport. The project will widen the central pedestrian space and cycle paths
with two further rows of trees (Marcus, 2021).

7.3.4 Avenida Paulista, Sao Paulo, Brazil
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Figure 7.3-5 Satellite view of Berlin indicating Unter den Linden. (Source: Google Earth with modifications
by the author).
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Figure 7.3-6 Plan and cross-section of Unter den Linden, Berlin.
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Avenida Paulista, the symbolic linear center of S&o Paulo and the most cru-
cial artery in the city (Lima, 2007), is a multifunctional urban street that combines
several roles. The avenue, at 2.8 km in length and 40 to 70 m in width, creates
efficient mobility through a variety of transportation modes and provides a di-
verse and dynamic place for public use. It is one of the most iconic and diverse
morphological references in the city, with rich art, education, culture, business,

and leisure activities (Figure 7.3-7).

The avenue is surrounded by high density, mixed-use plots that include
commercial, cultural, residential, financial, and educational services and parks.
Today, the street is a financial center, cultural hub, and tourist spot surrounded by
symbolic buildings that influence the street space, generate public life, and enrich
the city's image (Macedo, Lorellay and Guidoti, 2019). It is integrated with the
surrounding buildings on the ground-floor level, which generates dialogue be-

tween public and private spaces.

As a linear center, Avenida Paulista balances the needs of pedestrians
and different modes of transportation. The pedestrian space varies between 6
and 16 m wide, with a central cyclist’s lane (Figure 7.3-8). This space is well-con-
nected to the surrounding urban structure through several buildings that generate
porosity, such as the Museu de Arte de Séo Paulo and Conjunto Nacional. The
avenue'’s permeability promotes sociability, contributes to ordering the space,
enriches spatiality, and encourages public life. In 2015, the avenue winessed
a fransformation aimed at fostering pedestrians’ use of the streef space by ban-
ning vehicles on Sundays and holidays. This demonstrates the avenue’s symbolic

prominence in the city’s dynamic public life needs (Figueiredo, 2022).

07.3.5. Avenida 9 de Julio, Buenos Aires, Argentina
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Figure 7.3-7 Satellite view of Sao Paulo indicating Avenida Paulista. (Source: Google Earth with modifications
by the author).
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Figure 7.3-8 Plan and cross-section of Avenida Paulista, S&o Paulo. (Source: Author's Edifion).
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Avenida 9 de Julio is one of the widest avenues in the world at approx-
imately 140 m, with a length of 3 km. The street was constructed in 1935 to form
a symbolic linear urban element that runs north to south through the eastern part
of Buenos Aires (Figure 7.3-9). It represents an iconic public space, as its name
refers to the independence day of Argentina (ITDP. 2020).

In 2013, Avenida @ de Julio withessed an extensive transformation aimed
to create pedestrian friendliness. Before the intervention, the avenue was mainly
dominated by automobiles in 20 lanes. As part of a citywide sustainable mobility
plan, the recent project reformed the street profile through the introduction of the
bus rapid transit (BRT) project and the creation of wide pedestrian spaces to

encourage walking and cycling, prioritizing people over cars (ITDP, 2020).

The avenue offers a significant route with multiple transportation modes.
lts partition comprises complex and diverse compositions that accommodate
users’ needs. Although the cross-section is uniquely wide, the street balances
pedestrians and automobiles. Its composition is characterized by a central BRT
space of 20 m, with one lane in each direction. The roadway has a central part
with five lanes measuring 16 m and a local part with three lanes and on-street
parking measuring 10 m. These are separated by a central pedestrian space with
two rows of frees. The sidewalk on each side measures 5 to 10 m (Figure 7.3-10).

07.3.6. Orchard Road, Singapore
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Figure 7.3-9 Satellite view of Buenos Aires indicating Avenida @ de Julio. (Source: Google Earth with modi-
fications by the author).
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Figure 7.3-10 Plan and cross-section of Avenida @ de Julio, Buenos Aires. (Source: Author's Edifion).
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Orchard Road is Singapore's premier shopping belt. The grand boule-
vard provides a vibrant public space lined with shopping malls, hotels, and other
commercial and business activities (Yeung and Savage 1996). Orchard Road,
at 2.5 km long and 30 and 50 m wide, has overlapping functfions between
the street and the surrounding context, providing inferaction between pedestrians
and the street interface (Figure 7.3-11). The interface is configured to promote
the connection between public and private spaces. The individual buildings en-
hance permeability and strengthen pedestrians’ access to the street by offering
all-weather-protected pedestrian walkways with a high degree of visual and

physical porosity.

The street has a comprehensive pedestrian network on the first, basement,
and second sfories, providing convenience and comfort. The sidewalk on both
sides varies in width between 4 and 14 m and is flanked by frees, providing
staging grounds for various pedestrian activities. The street partition is composed
of separated spaces between pedestrians and automobiles, with a balanced

height-to-width ratio of buildings providing a sense of enclosure (Figure 7.3-12).
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Figure 7.3-11 Satellite view of Singapore indicating Orchard Road. (Source: Google Earth with modifications
by the author).
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Figure 7.3-12 Plan and cross-section of Orchard Road, Singapore. (Source: Author's Edition).
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“Only places which are accessible o people
can offer them choice. The extent to which

an environment allows people a choice of
access through it, from place fo place, is there-

fore a key measure of its responsiveness.”

Bently et al., 1985
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08. Decoding arterial street livability

This chapter infroduces an analysis of the main case studies supported by other
livable streets. The author describe the applied research methodology for de-
coding the complexity of the arterial street through an interdisciplinary multiscale
approach. The morphological interpretation and comparative study of public life
are organized from the macroscale to the microscale. Each of the three subchap-
ters addresses both Avenida da Republica, Lisbon, and Avinguda Diagonal, Bar-
celona, starting with the urban structure on a macroscale, then the street partition

on a mesoscale, and then the arterial street interface on a microscale.
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08.1. The urban structure

08.1.1. The urban structure: Avenida da Republica

The urban form of Lisbon has faced several historical moments due fo its
placement on a land managed by different peoples and cultures, from the twelfth
century BC Phoenicians to the thirteenth century Muslims, which inevitably left
marks on the city’s structures. As previously discussed, the capital has, throughout
its history, various examples of urban expansion and rebuilding. One of the most
significant expansion operations was carried out in the second half of the 19th
century, structured around the city’s main artery, Avenida da Liberdade, which
replaced the previous Passeio Publico and extended its layout northwards along
the Valverde Valley. Population growth at the end of the 19th century then led to
the development of the Avenidas Novas Plan, which constituted a node of artic-
ulation with other points in the city (Silva, 2006). This study of Avenida da Repu-
blica on a macroscale covered the urban structure of the Avenidas Novas area.

The urban structure of the Avenidas Novas is based on an orthogonal
grid adapted to preexisting paths and rural roads and rotated according to the
topography and land availability at the time of its establishment. The Avenidas
Novas area has by a gridiron street pattern with long, straight streets intersecting
at right angles. These linear elements organize the urban structure and support
movement patterns and connections to the rest of the city. The area is well-con-
nected to the central area of Lisbon by the city’s main axis, which runs from south
to north and is composed of the Avenida da Liberdade, the Avenida Fontes Perei-
ra de Melo, and the Avenida da Republica. Avenida da Repuiblica represents the
widest and longest avenue in the morphological region of the Avenidas Novas,
the main linear element of the urban composition, with a leading role in ordering
the orthogonal street and block pattern (Figure 8.1-1).

The Avenida Novas area has a clear hierarchy in the width and length of
the streets that generates a functional differentiation of street types and provides
spatial organization. In parallel to Avenida da Republica, the north-south-orient-
ed streets include Avenida 5 de Outubro, Avenida Defensores de Chaves, Aveni-
da Marqués de Tomar, and R. Dona Filipa de Vilhena. West-east-oriented streets
include Avenida de Berna, Avenida Duque de Avila, Avenida Jodo Criséstomo,
and Avenida Miguel Bombarda. This underlying structure implies permeability,
as the grid pattern has a hierarchy of movement beginning with the Avenida da

Republica and progressing into the narrower cross streets (Figure 8.1-2).

This study of the Avenidas Novas revealed different urban blocks with
inhabited rear courtyards (Figure 8.1-3). The gridiron street pattern creates a
regular paftern of a predominantly rectangular blocks, a few iregular-shaped

blocks, and square blocks in the Picoas zone located northwest of Avenida Fon-
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tes Pereira de Melo. Avenida da Republica and the south-north parallel streets
contribute to this urban block orientation and their morphological characteristics.
The east-west streets define the blocks’ front length and determine the intersection
frequency. However, there is a contrast between the southern section of the street
and the northern one. According fo the study, each section had various permea-
bility opportunities or problems that affected its accessibility. The study revealed
that the southern section of the avenue has small rectangular blocks ranging from
100 x 120 to 100 x 150 m, with street intersections every around 110 m. However,
after Campo Pequeno, the northern part of the avenue has a large block size of
around 200 m long and fewer street intersections (Figure 8.1-4).
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8.1-1

Figure 8.1-1 The urban layout of Avenidas Novas, Lisbon. (Source: Proenca, 2014).
Figure 8.1-2 The street hierarchy of Avenidas Novas, Lisbon. (Source: Proenca, 2014).
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Figure 8.1-4 The street intersection frequency of Avenida da Republica. {Source: Author's Edition).
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08.1.1.1. Avenida da Republica pedestrians’ flow

Avenida da Republica, as a part of the city’s main axis, has continuous
public space connected to its surrounding areas. According to the public life
study results, the avenue stimulates and invites public life. The physical character-
istics of the urban structure were reflected in the maintenance of pedestrian flow
day and night and in the positive inferactions between pedestrians of different
ages and genders. The spatial layout of street and block patterns thus seems to

play a vital role in pedestrian volume and movements.

Nevertheless, the study found a significant contrast in pedestrians’ flow
between the northern and southern sections. The southern samples, including
Samples AE, AW, and BW, had a high number of pedestrians and cyclists com-
pared to Sample BE and the northern Samples CE and CW. On average, the
number of people counted in Sample AW indicated high pedestrian volume,
with 418.3 people per 10 minutes, while Sample AE had 345.20 people per
10 minutes and Sample BW had 3371 people per 10 minutes (Figure 8.1-5).
These samples have a high frequency of transversal streets that facilitated pe-
destfrians’ and cyclists” movement. Pedestrian flow was significant in these three
samples during the day and night, which translated the role of block size and
street intersection frequency in pedestrians’ movements. However, other factors,
such as permeability within the block, play a role in pedestrian flow and volume.
Thus, Sample BE presented fewer pedestrians with 123.8 people per 10 minutes
(Figure 8.1-6).

The study found a contrast in the northern samples, where the average
number of pedestrians per 10 minutes was 52.6 in Sample CE and 119.1 in Sam-
ple CW. Although these samples are next to several atfractions, bus stops, metro
stations, and a train station, they had less than half of the southern samples’ pe-
destrian volume. This casts light on how lack of permeability and proper pedes-

frian and cycle access affect pedestrian flow (Figure 8.1-7).
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Figure 8.1-5 The average pedestrian count for samples "AE," "AW," and "BW" along Avenida da Republica.
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The average number of people moving count- sample "BE"
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Figure 8.1-6 The average pedestrian count for sample "BE".

Figure 8.1-7 The average pedestrian count for samples “CE” and "CW".
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08.1.2. The urban structure: Avinguda Diagonal

The Diagonal is the spine of Barcelona's urban fabric, a linear element
inseparable from its surrounding urban structure. The mountains on one side and
the sea on the other side embody the avenue's identity. As previously mentioned,
this streef runs from northeast to southwest and is one of a series of axes that
break into the regular streefs with block patterns measuring about 113 x 113 m.
The Diagonal has faced three notable periods of construction that created three

sections in the avenue's form (Llano, 2016).

The first section is the Diagonal’s central sectfion, originally designed by
Cerdd& when he planned the Eixample. The section runs from Francesc Macia to
Plaza de les Glories and is approximately 3.7 km long and 50 to 60 m wide.
It is a vibrant and active place with about 7-to-@-m-wide sidewalks to both the
north and south dedicated to pedestrians, cyclists, and bus stops aligned with
Platanus x hispanica frees every five meters. This study indicated the essential role
of the section as a movement link, with four lanes in the southwest direction and
four in the northeast direction (Figure 8.1-8). The central section has mixed uses,
including residential, commercial, and institutional with uses on the ground floor
level including restaurants, services, and specialties. The buildings surrounding the
section vary in height, with most being between seven and nine floors (Figure 8.1-
Q). One of the distinctive features of this section is that it reflects the architectural

evolution of Barcelona.

The second section is an entrance to the city from the Municipality of Es-
plugues de Llobregat, with a total length of 3.8 km and a width range of 85 to
110 m. This secfion is the widest of the entire Diagonal with different partition
compositions, including pedestrian sidewalks, around 15 m of central pedestrian
space, bike lanes, a fram line, and a central roadway with four lanes in the south-
west and five in the northeast. The south side has an active sidewalk with different
bus and tram stops, while the north side is composed of different partitions and
sidewalk levels (Figure 8.1-10). There are several landmarks in this section, such
as Cervantes Park, the university courts, the tennis club, the Congress Palace, the
university faculties, the Royal Palace of Pedralbes, and the Plaza Pius XII. The front
of the Royal Palace and the Cervantes Park are configured as large gardens.
On the ground floor, there are mixed uses, including commercial buildings. This
section represents a critical insfitutional and commercial area with large buildings

mostly between seven and nine floors (Figure 8.1-11).

The last section, which runs from Plaza de las Glorias to the Férum, is the
extension of the Diagonal to the Mediterranean Sea, 50 to 110 m wide and 2.85
km long. The section is composed of a roadway with three lanes in the southwest
direction and three in the northeast direction, a tram lane in both directions, side-
walks, and around 15 m of central pedestrian space (Figure 8.1-12). This is one
of Barcelona’s most recently developed areas, with service and commercial uses

(hotels, administrative towers, shopping centers, and offices) and green areas.
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Large parks such as Parc del Center del Poblenou, designed by Jean Nouvel,
and the Diagonal Mar Park, designed by Enric Miralles, characterize the sec-
tion. There are also emblematic city buildings such as La Torre Agbar, the Centro
Comercial Glorias, and the Centro Comercial Diagonal Mar and important ho-
tels such as the Silken Diagonal, Novotel Barcelona, Amrey Diagonal, and ME
Barcelona Hotel, with others still under construction. The buildings surrounding the

street vary in height, with most between nine and ten floors (Figure 8.1-13).
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Figure 8.1-12 The Diagonal last section and the study selected sample “C". (Source: Author's Edifion).
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08.1.2.1. The street and block patterns

The urban structure surrounding the three sections of the Diagonal has the
urban block with chamfered corners as the basic structural cell (Figure 8.1-14).
These manzanas, although maintaining the same rhythm and composing a unique
urban fabric, support variations that produce a rich diversity of urban spaces.
Thus, the city has different spaces for sociability and confinuity of pedestrian and
vehicle flows. The study of the street and urban block patterns found that a grid
of sfreets separates the block arrangement with 20 m width for secondary sfreets
or 50 m width for major streets. The intersections provide a strong image of the
city and highlight the equitable distribution of urban open space for pedestrians
and vehicles. The street and block pattern analysis indicated an equal proportion
of spaces between pedestrians (50%) and vehicles (50%). Such spatial patterns
remained consfant, whether on 20-m-wide streets or on large avenues that cross

the entire city.

This suggests a clear hierarchy in street layout, which confributes to the
city's legibility. The street widths range from 20 to 60 m, which supports the im-
portance of the streets’ spatial order. Major avenues such as the Diagonal, the
Meridiana, the Parallel, the Gran Via de las Cortes Catalanas, and the Paseo de
Gracia are between 50 and 60 m wide. They were formed to be major linear
elements of the urban structure and share formal characteristics. Thus, the Diago-
nal’s notable wide cross-section plays a role in the city’s spatial identity but also
reinforces the street’s hierarchal place in its urban context. Although each street
corresponds fo a unique morphological character, some streets share a similar
hierarchy in terms of width and length. The city’s urban layout's major linear ele-
ments stfand out due to their great size (Figure 8.1-15).

Although the urban pattern of Barcelona appear rigid and repeated, it
provides enormous spatial flexibility and has allowed for variations in the city's
development. The morphological adaptability of the manzana as the basic or-
ganizational unit allows innumerable solutions for pedestrians’ and cyclists’ urban
permeability. The urban block chamfers in the first, central section are composed
of buildings and sidewalks cut at a 452 angle, allowing for continuous street in-
tersections. The amplitude of the generated spaces encourages complementary
activities such as shops and outdoor seating, providing space for public life. In the
central section, the block plays a prominent role in permeability. The intersections
every 130 to 140 m enable various possibilities for accessibility and maintain
good fraffic flow (Figure 8.1-16). The block’s frontage allows frequent connection
between the avenue and the surrounding sfreets, thus encouraging movement

and providing easy access from and to the avenue (Figure 8.1-17).
Though similar in nature, the second section, located in the area known

as Zona Universitaria, has different urban patterns in some parts due to the large

buildings and dissimilar uses. This section includes most of Barcelona University's
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faculty buildings, office blocks, hotels, and the famous Pedralbes Palace Gardens
and Parc de Cervantes (Figure 8.1-18). It offers different block shapes and sizes,
starting from 116 x 95 m and ranging to 260 x 320 m, while the sfreet intersec-
fions are every 150 to 200 m (Figure 8.1-19).

The third section of the avenue has a variety of block sizes and shapes,
from chamfered blocks to large triangle blocks. However, in some of the sur-
rounding areas, such as the district of Sant Marti de Provencals, the study found
continuity of the Eixample district urban pattern with different occupations, al-
lowing for more open spaces and less building density (Figure 8.1-20). This ad-
aptability came from the existence of a fixed pattern, which is reflected in the
frequency of street intersections, almost every 150 m (Figure 8.1-21).

The city’s urban structure, based on an orthogonal grid diagonally over-
lapped by the avenue, facilitates mobility, allowing permeability along the Di-
agonal and throughout the city. This was found during the study of the avenue
intersection frequency. Though street intersection density is just one facet that en-
courages public life, the grid patterns offered direct routes for navigation during
the study. Inside city blocks are open spaces that connect the urban pattern and
serve as a pedesfrian gefaway. As seen in Sample B, these spaces offer pe-
desfrian permeability that enriches public and collective life. For example, the
morphological inferpretation in Sample BS found a large block size 343 m long
occupied by the L'illa Diagonal shopping center. The block infroduces a series of
passageways that interconnect commercial galleries and patios, opening to the
perimeter streefs around the block. This network of permeable collective spaces
combines architecture and streets around the block, thus generating settings for
pedestrian permeability and social encounters (Figure 8.1-22). These threshold
private spaces of public use, in a defined period of the day, provide expansions
of the public space and catalysts of public life.
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Figure 8.1-16
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a) The Diagonal central section’s surrounding public and private spaces of urban blocks. (Source: Author's

Edition).

b) The urban block built form surrounding the Diagonal central section. (Source: Author's Edition).
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Figure 8.1-17 The sfreet intersection frequency of the Diagonal central section. (Source: Author's Edition).
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Figure 8.1-18
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a) The Diagonal second section’s surrounding public and private spaces of urban blocks. (Source: Author's

Edition).

b) The urban block built form surrounding the Diagonal second section. (Source: Author's Edition).
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Figure 8.1-19 The street infersection frequency of the Diagonal second section. {Source: Author's Edition).
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Figure 8.1-20
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a) The Diagonal third section’s surrounding public and private spaces of urban blocks. (Source: Author's Edi-

tion).

b) The urban block built form surrounding the Diagonal third section. (Source: Author's Edifion).
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Figure 8.1-21 The street intersection frequency of the Diagonal third section. (Source: Author's Edition).
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Author's Edition).
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08.1.2.2. Avinguda Diagonal Pedestrians’ flow

The Diagonal is a continuous public space with street and block patterns
that facilitate pedestrian and cyclist movement, which was revealed in the sig-
nificant pedestrian volume during day and night times. The street also facilitates
various circulation systems, including public transport, which confirms its role as @
route and a place. Despite the high flow of pedestrians on this major city artery,
a confrast was found between the avenue's different sections. Samples BS and
AN had the highest number of pedestrians and cyclists compared to other sam-
ples. On average, the number of people counted per 10 minutes in Sample BS
was 529, while for Sample AN, it was 370.2. These samples have permeable
blocks allowing pedestrians to access the street as a part of their daily activity
(Figure 8.1-23). Sample AS at 336 pedestrians per 10 minutes and Sample BN
at 319 pedestrians per 10 minutes demonstrated an active public life with a high
volume of pedestrian circulation (Figure 8.1-24). These two samples also have
a high degree of permeability with confinuous street intersections, which allows

connectivity during the day and night times for pedestrians and cyclists.

This is compared to Sample CS at 97 pedestrians per 10 minutes and
Sample CN at 102.2 pedestrians per 10 minutes. These samples had a lack
of pedestrian flow, as pedestrians were observed opting for other routes with
greater dynamism (Figure 8.1-25). This suggests that pedestrians’ flow is linked
to block sizes and available desfinations within the blocks. The spatial layout and
street intersection density increase walkability by facilitating permeability and
maximizing the number of destinations. Samples AN and BS, in the first and sec-
ond sections, presented as the most active and have small blocks and a greater
number of street intersections. Sample C has a large block size and presented

with less pedestrian volume.
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Figure 8.1-23 The average pedestrian count for samples “BS" and "AN" of the Diagonal.
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08.2. The street partition

08.2.1. Avenida da Republica street partition

Avenida da Republica has a decisive and diverse role as a linear pub-
lic space in Lisbon. The 60-m-wide and 1,500-m-long avenue includes multiple
compositions that emerged from several urban transformations. Throughout the
street’s history, new elements, infrastructure, and other types of construction have
been added to respond fo the changing needs of the city. The avenue, as a
place, thus acts as the collective image of the city. The morphological analysis
of the street af this scale attempted to understand it as a composition element,
decoding its partition to reveal ifs livability. The street has two main sections. The
southern section, strefching from Saldanha Square to Campo Pequeno, features
wide sidewalks, ranging from 7.5 to 10.5 m and lined with trees, soft mobility in-
frastructure, kiosks, seating areas, and bus stops. In contrast, the northern section
is more car-cenfric, with a lack of adequate pedestrian space that negatively

impacts public life.

In the southern section, the sidewalk area is clearly divided into three
zones: fronfage, pedestrian, and amenity zones. The frontage zone offers spaces
for sidewalk cafés, store entrances, retail displays, and landscaping. The pedes-
frian zone is wide enough to allow for unobstructed movement, is free of barri-
ers, and is well-lit. The amenity zone features streetscape elements, landscaping,
seats, and kiosks. The sireet partition, as found in Samples A and B, has a flex
area of aisles on the sides, each with two service lanes and on-street parking
separated from the central roadway by lateral separators of 2.5 m holding align-
ment frees. The roadway has a balance between pedestrian and vehicular uses,
where the street here consists of a central aisle with six traffic lanes, three in each

direction, and divided by a central green median about 4 m wide.

The northern part of the avenue has a markedly different partition compo-
sition. The wide roadway, spanning up to ten lanes in certain areas, has signifi-
cant implications. Unlike the southern section, the northern section has an uneven
distribution between pedestrian and vehicular uses. Moreover, the study indi-
cated a lack of proper sidewalks, with most areas featuring narrow walkways,
ranging from 2 to 3 m, which are perilously adjacent to the bustling roadway, thus

presenting a significant hazard to pedestrians.

The morphological study of Sample A, located in the southern section at
50 m wide and 130 m long, found a two-way through fraffic. The street partition
in this sample has diverse functions and compositions that balance the street’s
role as a route and a place. The partition corresponds to the various existing
transportation modes, including automobiles, buses, cycle lanes, and the under-

ground metro. It also provides a primary diverse space for day-to-day public life,
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with different spaces for public activities like walking, running, cycling, sitting, and

shopping during the day and night, as well as during weekdays and weekends.

Sample A has multiple roadways for local and nonlocal traffic. The central
space is composed of three lanes in each direction with a total width of 20.5 m,
including 2.5 m for the median between the opposing roadway directions. This
central roadway is separated from local traffic lanes on each side by a grassy
median with an fotal width of 2.5 m in Sample AE and 3 m in Sample AW,
which includes a bike lane. The local traffic, which includes the flex area located
between the sidewalk area and the roadway areq, has flexible spaces that ac-

commodate one lane and parking on both sides. This area has a width of 8.6 m
in Sample AE and 8 m in Sample AW.

The sidewalk area in Sample A also has a wide pedestrian space of 7
fo @ min Sample AE and 8 to @ m in Sample AW, divided into three zones. The
frontage zone is a shy zone directly adjacent to the buildings’ line with a width
of 0.5 to 0.9 m. Although the zone occupies a narrow width, it offers a clear
space for people fo enter and exit buildings and is delineated by a different
paving material. The pedestrian zone, located between the frontage zone and
the amenity zone, has a width ranging between 2.5 and 3.5 m. This zone is also
characterized by different concrete. Finally, the amenity zone has a width of 4.2
to 14 m and features street furniture such as lighting, benches, newspaper kiosks,

and bicycle parking (Figure 8.2-1).

Sample B, also located in the southern section, has a cross-section of 60
m and a length of 150 m. It has a similar composition to Sample A, with a central
roadway, three lanes in each direction, of 22 m total width including the central
median. The local traffic area functioned as a clear division between the pedes-
frian and the central roadway with one traffic lane and parking on both Samples
BE and BW. This area is separated from the central roadway by a median with a
width of 3 m in Sample BE and of 8 m, including 5 m for a bike lane, in Sample
BW. The sidewalk area has a width of 9 m. These wide sidewalks include acfive
and inactive frontage zones based on the use of the building and the design of
the sidewalk area. The pedestrian zone in both samples provides a safe, fast, and

comfortable travel path. The amenity zone includes a portion of the public right of
way, with a width of 4.2 m in Sample BE and @ m in Sample BW (Figure 8.2-2).

Sample C, on the northern side, has a wide unbalanced cross-section
with around ten fraffic lanes. The frontage zone is more defined in Samples A
and B than in Sample “C, which has a lack of space to accommodate store en-
frances, refail displays, landscaping, transit stop amenities, or other features. The
complexity of pedestrian space that characterizes Samples A and B gradually
disappeared as we moved toward the northern section of the avenue. The side-
walk in Sample CE lacks proper width and does not have the same streetscape

elements, landscaping, and public seats as located near Saldanha Square in
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the southern section. The 3 m narrow sidewalk in Sample CE has several barri-
ers obstructing pedestrian movement. Additionally, it is adjacent to the roadway
area, which creates less safety for pedestrians. Though Sample CW has a wider
sidewalk of 8 m, fewer people were also observed using the pedestrian space
here. This relates to the sidewalk composition, which has an absence of acfive
street edges and a lack of physical spaces that support outdoor seatfing and

other pedestrian needs (Figure 8.2-3).

The study of the pedestrian-to-automobile rafios found that the avenue
fo be better baanced in the southern section compared to the northern section.
However, the rafio of all selected samples was approximately (1:1) (Figure 8.2-
4). The avenue generally has enclosure, where the average heights of buildings
vary between seven and 12 floors. This is a morphological feature that constitutes
a homogeneous cross-section in Samples A and B, with an enclosure ratio of
(1:1). However, the northern part, as in Sample C, presents asymmetry of the
cross-section due to the white land in Sample CW (Figure 8.2-5).
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Figure 8.2-1 Sample “A", Avenida da Republica.
a) Plan and cross-section of sample "A”". (Source: Author's Edition).

239 Part Il | Decoding the street



Bun YRR
RN aEEEER

'\: l'&‘l-'!g! o
====|] P

| - , % —— e
b) Top-down photo ofisample "A", showeasing the overall layout of the sample. (Source: Author's Edifion,
: 2023). " '

1w "o




241

"BV "BE"

®
-
]
-

|
D
I

iNa)

A

N/

|
BEsy
e aoelonanIant IV
S
NN
=

[
UOUROOUOROOO NN

|

f
(N N N

i
_
f
5

AR A ﬁﬁ@ |0}rf?00

.
u u

=

60 m

Figure 8.2-2 Sample “B", Avenida da Republica.
a) Plan and cross-section of sample “B". (Source: Author's Edition).

Part Il | Decoding the street



—_—— —_—— —_—— — — — — — — —

FEEREEEEEEENIER




243

"W

"CE"

= () (me) (o) () e ) (o ) e )(e) (e ) o)

Qz

A1 o1 o1 A1 A

@&ﬁ%m 2 amd@wm mlm o8 T

Py

Figure 8.2-3 Sample “C", Avenida da Republica.
a) Plan and cross-section of sample “C". (Source: Author's Edition).
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Figure 8.2-5 Cross-secfions of the three selected samples in Avenida da Republica show the street width and
building height ratios. (Source: Author's Edition).
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08.2.1.1. Avenida da Republica pedestrians’ activities

The public life study, including pedestrian activities and ages and gender
counts, was carried out atf different times of the day to capture various activities,
such as chatting with friends, standing alone, eatfing at a food vendor stand,
or conducting business. This provided information about pedestrians” activities in
relation to physical characteristics and partition compositions. The avenue's phys-
ical characteristics embody the accumulation of the polis” wills that have formed
the space over time and confributed to creating a setting for different social ac-
fivities and public life needs. Just as the morphological study revealed a complex
and diverse street partition, the visual observation also demonstrated a complex
and diverse set of pedestrian activities. The avenue's partition composition pro-

duced various experiences and played a role in activity types.

The analysis of pedestrian activities found a clear contrast between Sam-
ples A and B in comparison to Sample C for all activity types, including neces-
sary, optional, and social activities. There was a notable difference in the number
of people using the space. Though the avenue is an essential link for pedestrians
and cyclists, it was more active in the southern sectfion. In Samples A and B, the
avenue was a place and a destination in its own right. It supported economic,
social, and leisure activities, and the street frontage in these samples provided a

space for pedestrians to stand, shop, or socialize, which was absent in Sample

C.

The study found samples A and B to be active day and night, as many
people were seen enjoying the street's amenities, refurning to their desfinations,
carrying shopping bags, or just walking out of apartments or offices to spend their
break time there. This was related to the street partition composition that offers
a wide pedestrian space divided info parts, each accommodating a particular
type of activity (Figure 8.2-6). The study conducted on pedestrians’ gender and
age identified the following age groups: children, teenagers, adults, and seniors.
All age groups had affluence patterns well-distributed throughout the day, par-
ficularly in the southern section of the avenue, revealing it as a multifunctional area
that accommodated all ages. However, the northern section lacks proper-sized
sidewalks, pedestrian amenities, and quality surfaces, which led to a gradually

reduced vitality.

Samples A and B had all three types of pedestrian activities during dif-
ferent times of the day and during weekends. Pedestrians of different ages and
genders were observed using the street for different purposes and activity types,
including resting and reading, with a dominance of adults. Samples A and B
represented the characteristics of their surrounding areas, where commercial, in-

stitutional, and educational uses are the overwhelming functions.

Sample AE was an active and diverse place with various shops and com-
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merce acfivities that attracted different groups of people of different ages and
genders. The study found that the volume of male adults was highest during the
daytime, with an average of 38.6 per 10 minutes. This was compared fo female
adults at 35 per 10 minutes, male seniors at 8.6 per 10 minutes, female seniors af
eight per 10 minutes, and teenagers and children at less than 6.6 per 10 minutes.
During the nighttime, the study found a higher number of pedestrians with a no-
table presence of 78 female adults per 10 minutes, in comparison to male adults
at 63.6 per 10 minutes, which reflected how the proper design of the sample
offers pedestrian safety and accommodates different activities (Figure 8.2-7).
The systematic observation of Sample AW found a similar rhythm of public life.
The number of adults and teenagers was higher than seniors and children. During
the daytime, the average number of male adults was 44.3 per 10 minutes, and
the average number of female adults was 42 per 10 minutes. However, at night,

there were 70.6 female adult pedestrians per 10 minutes (Figure 8.2-8).

The study conducted on Sample B also reflected the quality of the mor-
phological characteristics of the southern section. During the investigation, the
sample presented different ages and genders. In Sample BE, male adults were
most common, with 29.3 per 10 minutes during the daytime and 22.6 per 10 min-
utes during the nighttime. Although this was almost half of the number of pedes-
frians in Sample A, the sample did offer a place for different ages and genders
(Figure 8.2-9). Sample BW had even more activity. Optional and social acfivities
for different ages and genders were observed, such as sitting, reading, eating,
and standing. During the daytime, there were 46.3 female adult pedestrians per
10 minutes, while there were 37 male adult pedestrians per 10 minutes. During
the nighttime, there were 40.3 female adult pedestrians per 10 minutes and 29.3
male adult pedestrians per 10 minutes (Figure 8.2-10).

On the northern side of the avenue, Sample C had a significant decrease
in users and activities. These findings could be incorporated with the morpholog-
ical setfing and partition composition in to reveal the interrelationship between
street partition and pedestrian activities. In Sample CE, female adults were the
most presented users at 16.6 per 10 minutes during the daytime and 7.6 per 10
minutes during the nighttime (Figure 8.2-11). Sample CW had more male adult
pedestrians. During the daytime, the number of male adults per 10 minutes was
40, compared to female adults at 25 per 10 minutes. During the nighttime, the
number of male adults was 21.6 per 10 minutes, compared fo female adults at 10

per 10 minutes (Figure 8.2-12).
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Figure 8.2-6 A series of photographs capturing the pedestrian activities of three selected samples of Avenida

da Republica.
a) Sample "A." (Source: Author's Edition, 2020).
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b) Sample “B." (Source: Author's Edition, 2020).

Decoding arterial street livability | Chapter 08 250



c) Sample “C." (Source: Author's Edition, 2020).

251 Part Il | Decoding the street



The average number of pedestrians’ age and gender count- sample

Figure 8.2-7 The average number of pedestrians’ age and gender count of sample "AE.”
Figure 8.2-8 The average number of pedestrians’ age and gender count of sample "AW."
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The average number of pedestrians’ age and gender count- sample
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Figure 8.2-9 The average number of pedestrians’ age and gender count of sample “BE.”
Figure 8.2-10 The average number of pedestrians’ age and gender count of sample "BW.”
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The average number of pedestrians’ age and gender count- sample
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Figure 8.2-11 The average number of pedestrians’ age and gender count of sample “CE.”
Figure 8.2-12 The average number of pedestrians’ age and gender count of sample “CW."
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08.2.2. Avinguda Diagonal street partition

The Diagonal, as a prominent urban artery, is a diverse linear spatial el-
ement with vibrant public life that summoned the interest of the researchers. The
10-km-long avenue has spanned different moments of consfruction, which is re-
flected in the street layout and partition composition. The street partition composi-
fions correspond to the various transportation modes and needs from pedestrians
and cyclists. Thus, the partition offers a privileged setting that balances the use of
automobiles, buses, trams, underground frain lines, and soft mobility and that acfs

as a space for public and collective use.

Sample A has various compositions of the street partition. The 50-m-wide
and 130-m-long sample is part of the central and oldest section of the Diagonal
and was active in terms of public life and traffic volume. However, unlike Samples
B and C, this sample does not have a space infended for tram lines. The central
roadway includes five lanes, three lanes on the south and two on the north with
a fotal width of 16 m. In both directions, the local traffic lanes are separated
from the central roadway by a median accommodating a row of large trees. In
Sample AS, the median is 2.5 m wide, separating the bike lane from the central
roadway. The bike lane represents 8% of the tofal cross-section at 2 m wide. Un-
like in Samples B and C, the bike lane in Sample A is aligned with the local traffic
lane, which has a width of 3 m. Motorcycle parking spaces can also be found in
both directions of the sample with a width of 2.2 m.

Sample A is bounded by a row of trees that separate the sidewalk from
the roadway. In Sample AS, the unique 45-degree cut corners of the block cre-
ated a pleasant environment for pedestrians’ activities. The sidewalk is between
74 and 20 m wide and contains cafes and restaurants with outdoor seating.
However, in Sample AN, the sidewalk has no outdoor seats due to the ground
floor uses. Itis 7 m and separated from the roadway space by a row of Platanus

and palm trees, configuring a vertical partition (Figure 8.2-13).

Sample B, located in the second section of the avenue, has a two-way
through traffic with a tofal length of 377 m and a width of 94 to 113 m. The sfreet
partiion creates diverse functions and compositions responding fo the street's role
as both a route and a place. The study found that the sample carried a high traffic
volume, especially during the morning and early evening hours, with different
modes of fransportation, such as automobiles, buses, and a tram. It also provid-
ed a diverse space for day-to-day public life, with public activities like walking,
running, cycling, sitting, and shopping. There are multiple roadways for local and
nonlocal traffic. The central space comprises seven lanes with a total width of
20.5 m. The central roadway is separated on the south from local traffic lanes by
grassy fram fracks with an approximate total width of 11.4 m, including 2.8 m for
the tram station. The local traffic consists of three lanes with a total length of 8.6

m, including the bus lane. On the north side, the local traffic is composed of two
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lanes and one parking lane, separated from the central roadway by a space for
pedestrians’ and cyclists” uses. The width of the bicycle path is & m, representing
15.3% of the total central pedestrian space. The space is well-separated from the
roadway with two rows of trees and occupies 24% of the total width of the street
partition. Itis paved and provided with pedestrian amenities such as benches and

bicycle parking.

The sidewalk in Sample BS was an active space for public use, with a total
width of 19.3 m. It has concrete pavement divided into three subpartitions by three
rows of trees. These vertical elements contribute to organizing the sidewalk space,
pedestrians’ activities, and street furniture. The sidewalk in Sample BN comprises
three blocks with different partition levels. Two levels with approximately a 1.8-m
height difference typify this sample, where the lower sidewalk width is 3.5 m and
the upper sidewalk width is 5.8 m. The sample has a continuous tree-lined border
that bounds the partition, which abates the negative impacts of traffic and creates

a comfortable pedestrian environment (Figure 8.2-14).

Sample Cisin the last section of the avenue. Itis 424 m long and between
50 and 97 m wide and includes a central pedestrian space that is 14.7 m wide,
in which two bike lanes, one in each direction, have a width of 1.6 m each. The
central pedestrian realm is bounded by a line of large trees that separate the
central pedestrian space and the tramlines in each direction. The roadway in this
sample is composed of three lanes in each direction, 8.7 m wide. The 5-m-wide
sidewalk in Sample CS lacks street furniture and has a space for a bus stop and
a row of frees that separate the sidewalk from the roadway space. The sidewalk
in Sample CN is divided into public and semipublic spaces, each with a different
level. The upper sidewalk is 5 to 5.5 m wide and bounded by two rows of large
trees. The lower sidewalk is a large semipublic realm interconnected with the sur-

rounding residential buildings that varies in width from 8 to 45 m (Figure 8.2-15).

The study found that the avenue is well-balanced in the rafios of pedestrian
and automobile space. This franslates to a high level of public life. The avenue
provides multiple mobility modes, being divided into different uses corresponding
fo specific users. The pedestrian-to-automobile rafio was (1:1) in Sample A, (2:1)
in Sample B, and 1:1 in public spaces of Sample C but 3:1 when including the
semipublic spaces (Figure 8.2-16). The avenue generally has enclosure in the
relationship between the street width and building height. However, the study
found different street enclosures due to the varying average heights of buildings.
Sample A has an enclosure ratio of (1:1), Sample B has a ratio of (2:1), and
Sample C has an asymmetrical cross-section due to the white land in Sample CS
(Figure 8.2-17). The morphological reading found that trees such as palm frees
play a role in the alignment of the street layout. These tall elements create a sense
of human scale and enclosure. The Diagonal’s tree alignment also constitutes a
verfical division that separates the streef partitions and creates a sense of place

for pedestrians and cyclists.
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Figure 8.2-16 Cross-sections of samples ‘A, B, and C" show the pedestrian-to-automobile ratio. (Source:
Author's Edition).
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Figure 8.2-17 Cross-sections of the three selected samples show the street width and building height ratio.
(Source: Author's Edition).
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08.2.3.1. Avinguda Diagonal pedestrians’ activities

The observation study provided insight info pedestrian activities on the av-
enue during the day and night, along with information correlated to age and
gender counts and the street partition composition. The pedestrians’ activities var-
ied between walking, sitting, standing, running, or cycling from one sample to
another. As a significant local and tourist desfination, the Diagonal proved to be
a critical route and an active place for public life. The avenue connects several
landmarks, businesses, and economic and educational activities. The partition of
the avenue in the three selected samples responds to the daily public life rhythm,
with different compositions that provide a multifunctional place. The richness of
uses that the street partition supported emphasizes how it is shaped to accommo-

date such diversity.

The analysis of pedestrian activities found a notable number of pedestri-
ans using the avenue as a route to reach their destination, either by walking in the
pedestrian zone or cycling in the central sireet area, more commonly in Samples
B and C. This necessary activity depended on the time of the day, being more
common from 7 to @ am and from 5:30 to 7:30 pm. The avenue also provided an
opportunity for optional activities, where pedestrians were observed interacting
with the surrounding street elements and edges through shopping, sitting, or pho-
tographing, among other activities. Notably, these optional activities were ob-
served occurring along the frontage zone that offers a dialogue between public
and private spaces, more commonly in Samples A and B. The avenue further
provided a place for social inferactions between two or more people. Street
elements such as streef furniture and places such as outdoor seating for cafes
and restaurants were observed to provide a setting for such activities. Most social

activities occurred in the frontage zone and the amenity zone (Figure 8.2-18).

Furthermore, the central pedestrian and cyclist area created connectivity
along the avenue, as observed in Samples B and C. Pedestrians and cyclists ac-
fively occupied this space, as it offered a perfect setting for essential daily frips.
During both weekdays and weekends, the central pedestrian area generated @
vibrant public life, which encouraged street livability and contributed to the rich-
ness of social interactions. The area provided a sufficiently wide space capable

of adapting to the type of activity without losing its dynamic character.

The public life observation found that besides the use of movement, the
central area accommodated optional and social activities, which were more ac-
five in Sample B (Figure 8.2-19). Many social or cultural events occurred, with
activities that reinforce the avenue's historical, traditional, and cultural character.
However, Samples A and B had more optional and social activities across dif-
ferent ages and genders. Sample C occupied less variety, mainly presenting
necessary activities. The analysis of pedestrians’ gender and age identified the

following age groups: children, teenagers, adults, and seniors. All age groups
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had affluence patterns well-distributed throughout the day, particularly in Sam-
ples A and B. This highlighted that the study area is a linear center in the city and
a cultural and recreational place that can appeal to various age groups, though

adults were the most represented at any time of day.

In Sample A, different types of pedestrian activities occurred both individ-
ually orin small and large groups. The study observed people sitting and reading
or eafing, sfopping and standing, engaging with a group, and shopping, where
the sample provided a set of shops, restaurants, and cafes that aftracted pedes-
frians. There was a significant difference between pedestrians’ volume during
the day and during the night. Most of the activities were optional and social and
occurred on the sides of the avenue. However, due to the absence of a central
pedestrian area, similarly to Samples B and C, activities such as running were

less likely.

In Sample AS, the proportion of adult pedestrians was significantly higher.
The study found that the average number of male adult pedestrians during the
daytime was 66 per 10 minutes, compared to 36 male teenage pedestrians per
10 minutes. This can also be seen during the nighttime, when the average number
of male adults was 56 per 10 minutes, compared to male seniors and teenagers
at 12 per 10 minutes. Sample AN presented a similar rhythm of public life and
pedestrian activities. During the daytime, there were 58 male adult pedestrians
per 10 minutes and 35 male teenage pedestrians per 10 minutes. There was also

a more significant volume of adult males than other ages and genders during the
nighttime (Figure 8.2-20).

In Sample B, all three types of pedestrian activities occurred during dif-
ferent times and on weekdays and weekends. Pedestrians of different ages and
genders were observed using the street for different purposes. However, the sam-
ple represented the characteristics of its surrounding area, where commercial,
insfituional, and educational uses dominate. The people who used this sample

were mostly students or locals.

In Sample BS, which is characterized by a large shopping center that
occupies the entire block, most activities occurred between 8 am and 8 pm,
with shopping as the main activity. The shops and commerce activities aftracted
people of different ages and genders. During the daytime, female adults were
the most observed pedestrians at an average of 3.3 per 10 minutes, compared
to female teenagers at 62 per 10 minutes, male adults at 55 per 10 minutes, and
male teenagers at 54 per 10 minutes, while seniors and kids were 16 and @ per
10 minutes. During the nighttime, activity corresponded perfectly with the opening
hours of the shopping center. There were fewer activities than during the daytime.
Female adults were the most observed pedestrians at an average of 56 per 10
minutes, compared fo male adults at 53.6 per 10 minutes, male feenagers af 40

per 10 minutes, and female teenagers af 38.6 per 10 minutes.
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Sample BN had a different public life with optional activities such as sit-
fing, eating, and standing. The partition composition allowed such activities. The
width of the sidewalk allowed outdoor seating and was a perfect setting for
social interactions. Most pedestrians preferred to walk on the lower sidewalk,
while the upper level represented their social and optional activities and offered
an extension for the cafes and restaurants. The sample provided a place for all
genders and ages during the day and night. The study found more adult and
teenage pedestrians than senior and child pedestrians. During the daytime, there
were 58.3 male adult pedestrians per 10 minutes, while male teenagers aver-
aged 44.3 pedestrians per 10 minutes. The volume of users decreased during the

nighttime, as the uses and activities were primarily educational (Figure 8.2-21).

Sample C, which is on the last section of the avenue, contrasted Samples
A and B. Despite the sample's variety of fransportation modes and location at the
end of the avenue, fewer social and optional activities were observed. The main
pedestrian acfivities were necessary ones that occurred in the central pedestrian
areq, like walking, running, and cycling. Pedestrians’ activities were observed to
be more active during the daytime compared to the nighttime. The lack of wide
sidewalks had an apparent impact. In Sample CS, the volume of male adult pe-
destrians during the daytime, as the most active user group, was 22 per 10 min-
utes. This was a significant decline compared to Samples A and B. Sample CN
presented similar results, with 22 adult male pedestrians per 10 minutes during

the daytime and 11 adult male pedestrians per 10 minutes during the nighttime
(Figure 8.2-22).
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Figure 8.2-18 A series of photographs capturing the pedestrian activities of three selected samples of Avenida
Diagonal.

a) Sample “A." (Source: Author's Edition, 2022).
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¢) Sample “C." (Source: Photos: Al Mushayt, 2022).
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Figure 8.2-19 Photos of pedestrian activities in the pedestrian central area of Sample “B." (Source: Author's

Edition, 2022).
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Figure 8.2-20 The average number of pedestrians’ age and gender count of Avenida Diagonal, sample “A.”
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The average number of pedestrians’ age and gender count- sample “BS”
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Figure 8.2-21 The average number of pedestrians’ age and gender count of Avenida Diagonal, sample “B.”
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Figure 8.2-22 The average number of pedestrians’ age and gender count of Avenida Diagonal, sample "C."
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08.3. The street interface

08.3.1. Avenida da Republica street interface

Avenida da Republica is a lively street in a strategic location surrounded
by commercial and tertiary activities. Three commercial centers meet here: the
Atrium Saldanha, the Monumental, and Campo Pequeno. The street has mixed
uses and a variety of activifies in view, creating a stimulating place for people.
The study found that the three most common uses on the ground floor along the
street are services such as banks and telecom stores (18.32%), residential build-
ings and hotels (15.27%), and restaurants and cafes (14.50%). Because of the
various uses and the century-old construction of this artery, there are different
forms of interfaces. They compose a diverse and dynamic public realm that al-
lows interaction and connection between the morphological components. In o
1.5 m strefch, the street interfaces on the ground floor offer various shared spaces
with different uses, structured as continuous spaces, whether public or private,

contributing to the streef’s vitality.

The study found two general categories of street, both offering a contin-
uvous rhythm of doors and windows connecting the public and private spaces
(Figure 8.3-1). The first category, in Samples A and B, has all five types of inter-
faces—PA, IA, PI, Il, and DW—with different percentages of occupation. These
samples offer a variety of proximities, with some interfaces adjacent to the side-
walk and others having a setback. The interfaces provided windows info ground
floor uses that varied from restaurants to soft goods and specialty, governmental,
and residential services. Sample A is characterized by a wider sidewalk, from 17
fo @ m, than Sample B, at @ m, which supports, facilitates, and distributes pedes-

trian flows.

Sample AE is 120.7 m wide and has an interface height between 4.5
and 5 m. Most of the interfaces (49.69%) are PA, compared to Il interfaces at
24.35%. This demonstrated that the ground floor on this side offers diverse en-
frances to resfaurants, office buildings, and furniture stores. They all provide ac-
cess to the street, which presents a continuity that creates a consistent rhythm in
terms of doors and windows. Sample AW is 116.4 m wide and between 4.5 and
5 mininterface height. Il interfaces are the most established, with a percentage of
36.29%. Regardless, this sample offers more variety of uses on the ground floor
than Sample AE, including entrances to restaurants, a fashion store, residential

fronts, a beauty salon, and offices (Figure 8.3-2).

Sample B accommodates all the selected variables of street interface
configurations (Figure 8.3-3). The architecture of the buildings provides richness
to the streefscape through characteristics like painted ceramic files and carved

traditional windows and columns. The interfaces of Sample BE are 104.1 m
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wide and between 4 to 4.5 m in interface height, with a majority of Il interfaces
(33.38%). This is reflected in the residential use of the ground floor. However,
the rhythm of doors and windows was found to confer a vibrant visual fexiure.
Sample BW had a more significant number of possible uses, whereby a single

building may accommodate multiple uses at eye level. The interfaces are 101.6 m
wide and between 4 and 5 m in height, most being Il (34.54%).

The eye-tracking for Samples A and B found that the PA interfaces induced
the greatest eye fixation for most participants (Figure 8.3-4 and 8.3-5) In Sam-
ple A, participants were visually attracted to PA interfaces 28.95% of the time,
IA interfaces 25.57% of the time, DW interfaces 19.90% of the time, Il interfaces
16.5% of the time, and Pl interfaces 9.09% of the time. In Sample B, participants
likewise spent more time looking at the PA interfaces, 29.77% of the time, with
doors/windows occupying 29.72%.

The second found street category occurred in Sample C, which presented
different street morphology, street interface configurations, and visual preferenc-
es (Figure 8.3-6). Sample CE is 1076 m long, and Sample CW is 151.06 m
long. Sample CE mainly has Il inferfaces, which dominated af a percentage of
74.07%, while DW interfaces occupy 21.01% and PA inferfaces occupy only
4.92%. This sample lacked a diversity of street interface typologies and uses.
The street interfaces do not allow communication between the street and the
buildings, despite the continuous rhythm of doors and windows. The absence of
interactive interfaces creates an unlivable street with a lack of social activities,
designed only for movement. Sample CW is margined by a vacant plot, offer-
ing a Pl interface without setback and a strong rhythm of doors and windows
compared to the other samples. The eye-tracking found that participants were
attracted to the Il interfaces 41.73% of the time, DW interfaces 33.8% of the time,
and PA inferfaces 24.29% of the time (Figure 8.3-7).

The overall eye-tracking for Avenida da Republica found PA inferfaces
fo be the most visually attractive (Figure 8.3-8). On average, participants were
visually atfracted to these 25.49% of the time, in comparison fo the DW interfaces
at 21.60%, Pl interfaces at 19.15%, IA interfaces at 17.73%, and |l interfaces at
16.03%. Participants were more visually attracted to the interfaces of Sample A,
occupying 43.63% of their time, compared to Sample B (34.11%) and Sample C
(22.26%; Figure 8.3-9).
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Sample A Sample B Sample C

Figure 8.3-1 Plans of the three selected samples "A”, “B” and “C" of Avenida da Republica show the rhythm
and proximity of the sfreet interfaces. (Source: Author’s Edition).
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08.3.2. Avinguda Diagonal street interface

Avenida Diagonal is an active and vibrant street with social and commer-
cial activities occurring on or adjacent fo the avenue. Itis considered a destfination
in its own right, with a wide variety of activities attract various users, creating stim-
ulating places for pedestrians to view at ground floor level. The ground floor uses
range from resfaurants fo soft goods and specialty, government, and residential
services. As building block of the city formation, the avenue includes configura-
fions of the street interface that respond to the functions at the ground floor level
and the construction time period. The street interfaces are a diverse and dynamic
part of the sfreet’s public realm that allow inferaction and connection between
the morphological components. In a 10 km length, the street interface configu-
rations offer shared spaces with different uses, structured as various continuous
spaces, whether public or private, contributing to the avenue’s vitality. The study
found all five types of street interfaces on the avenue with different percentages
of occupation. Some interfaces are adjocent to the sidewalk, and others have a
setback. The street interface offered a continuous rhythm of doors and windows
connecting the public and private spaces (Figure 8.3-10).

Sample A accommodates four street interface configurations: PA, IA, 1,
and DW (Figure 8.3-11). The architecture of the buildings here in the oldest part
of the avenue provides richness to the streefscape, through characteristics such as
the carved traditional windows and columns. The rhythm of doors and windows
was found to confer a vibrant visual texture to the street interfaces on both sides
of the sample. The interfaces of Sample AS are 124.4 m wide and beftween 4
fo 5 m in height. They are mostly PA inferfaces, with a percentage of 68%, and
Il interfaces, with a percentage of 31%. This is reflected in the use of the ground
floor, where restaurants and cafes provide outdoor seating for social and public
life. Sample AN is 115.6 m wide and between 4 and 5 m in height, with most
interfaces being PA at a percentage of 87%.

The eye-tracking found that the PA inferfaces caused the most visual infer-
actions for participants. In Sample AS, participants were visually attracted to PA
interfaces 81.59% of the time, compared to Pl interfaces at 13.16% and DW infer-
faces af 5.25%. In Sample AN, the results were also that participants spent most
of their time looking at the PA interfaces, with an average of 92.39%, while DW
interfaces occupied 7.61% of the time. The IA and Il inferfaces did not indicate

any visual interactions from participants (Figure 8.3-12).

Sample B has all five types of street interface configurations (Figure 8.3-
13). Sample BS is 343 m wide and had an interface height of 7 m. Most of the
interfaces are PA, with a percentage of 50%, and IA, with a percentage of 33%.
The ground floor here offers mainly commercial uses, as the block is composed
of the L'illa Diagonal shopping center. However, the physical permeability of the

urban block allows access to restaurants and office building entrances. Sample
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BN is 290.8 m wide and has an interface height between 3.5 and 6 m. Two
levels characterize the sample, with the sidewalk’s upper part presenting the street

interface in this sample. Most interfaces are PA, at a percentage of 58%.

The eye-tracking of Sample B found that the PA interfaces induced the
greatest eye fixation for most participants. In Sample BS, participants were vis-
ually attracted to PA interfaces 51.89% of the time, in comparison to |A interfaces
at 17.67%, Pl interfaces at 12.37%, Il interfaces at 11.24%, and DW interfaces at
6.84%. In Sample BN, participants also spent more time looking at the PA inter-
faces, 65.61% of the time, while the lowest fime was spent on DW interfaces at

8% (Figure 8.3-14).

Finally, Sample C presents all five types of street interfaces (Figure 8.3-
15). However, Sample CS, 454.6 m long, is occupied with white land, creating
a lack of interface configuration. Sample “CN" is 550.5 m long and between
4 to 4.5 m in interface height, with the five types of interface configurations on
the edge of the semipublic space. Parficipants were attracted to the PA infer-
faces more than the other interface configurations. In Sample CS, they visually
engaged with PA interfaces 83.42% of the time and Pl inferfaces 16.58% of the
fime. In Sample CN, Il inferfaces occupy most of the sample, being 54% of the
interfaces. However, the same visual preferences were found, where PA interfac-

es aftracted engagement 65.66% of the time (Figure 8.3-16).

The overall eye-fracking for Barcelona found that PA inferfaces were the
most visually aftractive (Figure 8.3-17). On average, participants were visually
attracted to PA interfaces more than half of the time (58.48%), in comparison fo
the IA interfaces at 15.95% of the time, Il interfaces at 10.31% of the time, DW
interfaces at 8.49% of the time, and Pl inferfaces at 6.76% of the time. The par-
ficipants were more visually attracted to the interfaces of Sample A, occupying
42 99% of their time, compared to Sample B (32.31%) and Sample C (24.69%;
Figure 8.3-18).
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Figure 8.3-10 Plans of the three selected samples "A”, “B" and "C" of Avinguda Diagonal, show the rhythm
and proximity of the street interfaces. (Source: Author's Edifion).
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the street interfaces. (Source: Author's Edition).
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the street interfaces. (Source: Author’s Edition).

Decoding arterial street livability | Chapter 08 294



ooooooooOn

343 m

. Soft Goods . Shopping Mall . Passage . Specialty

$9s( J00|4 PUN0ID

. Closed | Under Contraction

Residential | Hotel entrance

9000

8000
7000
6000
5000
4000
3000

eouasejaid |pnsia sjundioyiod jo upaw syl

2000

6.84%

1000 -

Sample "BS" (AQls)

Figure 8.3-14 The percentage of participants’ visual preference for street areas of interest (AOls) in Avinguda

Diagonal, sample “B.”

a) Sample "BS.” (Source: Author's Edifion).

Part Il | Decoding the street

295



AOls

Ground Floor Uses

290.88 m

EE———— 0 E——

. Service Educational | Offices . Restaurant | Cafe

. Garage . Closed | Under Contraction

3000

2500

2000

(millisecond)

1500

The mean of participants’ visual preference

1000

500

17.20% 8.78%

%% 2
% 3 o
%, %y % A
%, 6 e Z
c

@,

o 5%
%

Sample "BN" (AOls)

b) Sample “BN." (Source: Author's Edition).

Decoding arterial street livability | Chapter 08



297

5

iz
i
=1
{
S . S S R

4

1 1 1 4 I
PS cs PS cs

Figure 8.3-15 Cross-sections of sample “C" in Avinguda Diagonal show the visual and physical permeability
of the street interfaces. (Source: Author’s Edition).

Part Il | Decoding the street



AOls

Ground Floor Uses

. Parking lot

The mean of participants’ visual preference

(millisecond)

2500

2000

1500

1000

500

-500

454.60

83.42%

Sample "CS" (AOls)

Figure 8.3-16 The percentage of participants’ visual preference for street areas of interest (AOIs) in Avinguda

Diagonal, sample “C."
a) Sample “CS." (Source: Author's Edifion).

Decoding arterial street livability | Chapter 08

298



B

E

g T T

3 BIE R B = S S =~ F T PO

E o ¢ |33} S e e e T :
e e o e e, e ki o i o Gl o wfies s oo ool o

g = = = = O o v et i S o Sty v kil o w  oogodoo o

g P e e e o £ ST :

H 2| o |aalsgEo[gls Fonaofe Eooon 't sfonans opED or st wo oo .
o o |aalcg@@m m@lmmmm m@mmm o mmmm@ T mm| [ alggeo| o oo pganjo) m|

§ B o B L - WLy £ e i 0

] D e e e P O, i T nE :

B e e ] e P P B i e s o W gy s o] w e pafail o

g o5 50 00 om 0 93 20 o o 2 0 0 o 30 0 o ol & 3@ o aET o sploont sEluoccfe ©ooo S o e R e o o) s ) e e

AOIs

550.59 m

Ground Floor Uses

. Restaurant | Cafe Residential | Hotel entrance . Closed | under contraction

. Quick serve . Soft goods . Services . Specialty . Garage

6000

5000

4000

(millisecond)

3000

The mean of participants’ visual preference

2000

1000

Sample "CN" (AOls)

b) Sample “CN." (Source: Author's Edition).

299 Part Il | Decoding the street



8.3-17

8.3-18

icipants’ visual perception

(millisecond)

The mean of p

Participants’ visual preference (%)

6000

5000

4000

3000

2000

1000

50.00%

45.00%

40.00%

35.00%

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%

0.00%

4 4 °
%s'z s,% %"» 0,
3 % 2, T,
o%/ G/’o % %%,
% 0%, %,
2%, %, e 3
%, 3
0@%6 Y%, g,
%, %
Street AOls
42.99% 32.31% 24.69%
Sample A Sample B Sample C

Figure 8.3-17 The percentage of parficipants’ visual preference for Avinguda Diagonal sireet areas of inferest
(AOls).

Figure 8.3-18 The percentage of participants’ visual preference with the three samples "A”, “B”, and “C" of
Avinguda Diagonal.

Decoding arterial street livability | Chapter 08 300



301

References

Acebillo, J. (2006) ‘Barcelona: Towards a new urban planning approach’ Spatium,

5(13-14), pp. 55-59. doi: 10.2298 /SPATO614055A.

Ajuntament de Barcelona (1983) Plans i Projectes per a Barcelona 1981 ,/1982.

Barcelona, Spain: Ajuntoment de Barcelona, Area d'Urbanisme.

Ajuntament de Barcelona (2010) Cerda and the First Barcelona Metropolis, 1853-
1897. Edited by M. L. Guallar. Barcelona, Spain: MUHBA, Barcelona City Council,
Institute of Culture and SECC.

Andreani, S. and Sayegh, A. (2017) ‘Augmented Urban Experiences: Technologically
Enhanced Design Research Methods for Revealing Hidden Qualities of the Built
Environment, in the 37th Annual Conference of the Association for Computer Aided
Design in Architecture. Cambridge, MA, USA, pp. 82-91.

Appleyard, D., Lynch, K. and Myer, J. R. [1964) The View from the Road. Cambridge,
MA, USA: The MIT Press.

Araujo, A. et al. (2021) 'O Plano Especial Diagonal-Poble Nou: da importancia do
profagonismo publico na gestdo e producéo do espaco urbano & emergéncia do
Urbanismo liberal (1), urbe. Revista Brasileira de Gestdo Urbana, 13(1), pp. 1-29. doi:
10.1590,/2175-3369.013.20190364.

Ares, O. (2010) ‘Sert, Le Corbusier y el Plan Macia: heferodoxia y contradicciones
formales, DC. Revista de critica arquitecténica, (19-20), pp. 173-182. doi: 10.5821/
dcpapers.v0i19-20.984.

Bently, I. et al. (1985) Responsive environments: A manual for designers. London, UK:

Architectural Press.

Bobi¢, M. (2004) Between the Edges: Street-building Transition as Urbanity Interface.
Bussum, The Netherlands: Thoth Publishers.

Busquets, J. (2004) Barcelona: la construccién urbanistica de una ciudad compacta.

Baecelona: Ediciones del Serbal, S.A.

Part Il | Decoding the street



Busquets, J., Yang, D. and Keller, M. (2019) Urban Grids: Handbook for Regular City
Design. San Francisco, CA, USA: ORO Editions.

Calavita, N. and Ferrer, A. (2000) ‘Behind Barcelona's Success Story, Journal of Urban
History, 26(6), pp. 793-807. doi: 10.1177 /009614420002600604.

Camara Municipal de Lisboa (2013) Plano de Acessibilidade Pedonal de Lisboa.
Lisboa. Available at: http:/ /acessibilidade.cm-lisboa.pt.

Camara Municipal de Lisboa (2015a) Pavimentar Lisboa 2015-2020. Available at:
https: / /www.lisboa.pt/atualidade /noticias/detalhe / pavimentar-lisboa-2015-2020.

Camara Municipal de Lisboa (2015b) Uma Praca em Cada Bairro: Intervencées em
Espaco Pablico. lisboa. Available at: http:/ /www.cm-lisboa.pt/fileadmin/VIVER /

Urbanismo/urbanismo/planeamento/termosaprovados,/campus/apresentacao.pdf.

Canter, D. (1991) ‘Understanding, Assessing, and Acting in Places: Is an Integrative
Framework Possible?, in Garling, T. and Evans, G. W. (eds) Environment, Cognition,
and Action: An Integrated Approach. New York, NY, USA: Oxford University Press, p.
634.

Carmona, M. et al. (2003) Urban spaces-public places: The dimensions of urban
design. Oxford, UK: Architectural Press.

Collins, G. R. and Collins, C. C. {2006) Camillo Sitte: The Birth of Modern City
Planning: with a translation of the 1889 Austrian edition of his City Planning According
to Artistic Principles. New York, NIY, USA: Dover Publications.

Consiglieri, C. (2005) Dos Restauradores ¢ liberdade em Postal Antigo. Lisboa, PT:

Livros Horizonte.

Conzen, R. G. M. (1960) Alnwick, Northumberland. A Study in Town-Plan Analysis.
London, UK: George Philip And Son Lid.

Correia, N. (2018) The disintegration of the urban limits of Lisbon in the early 1960's." in
la Citter Altra. CIRICE-FeDOA University Pres, pp. 77 -87.

Dovey, K. and Wood, S. (2015) 'Public/private urban inferfaces: type,
adaptation, assemblage’, Journal of Urbanism, 8(1), pp. 1-16. doi:
10.1080/17549175.2014.891151.

Downs, R. M. and Stea, D. (2011) ‘Cognitive Maps and Spatial Behaviour: Process
and Products, in The Map Reader. Chichester, UK: Wiley, pp. 312-317. doi:
10.1002/9780470979587.ch41.

302



303

Duchowski, A. T. (2017) Eye Tracking Methodology: Theory and Practice. 3rd ed. Cham,
Switzerland: Springer International Publishing. doi: 10.1007 /978-3-319-57883-5.

Figueiredo, P. (2022) Taking Back Séo Paulo’s Streets, One Sunday At A Time, Next
City. Available at: hitps:/ /nexicity.org/urbanist-news/taking-back-saeo-paulos-streets-

one-sunday-at-a-time.

Fotios, S. et al. (2014) ‘Using eye-fracking to identify pedestrians’ critical visual tasks,
Part 1. Dual task approach’, Lighting Research & Technology, 471(2), pp. 133-148. doi:
101177 /14771535145224772.

Gandelsonas, M. (1991) The Urban Text. Chicago, IL, USA: MIT Press.
Garcia-Ramon, M.-D. and Albet, A. (2000) 'Pre-Olympic and Post-Olympic
Barcelona, a “Model” for Urban Regeneration Today?, Environment and Planning A:
Economy and Space, 32(8), pp. 1331-1334. doi: 10.1068,/a3331.

Gehl, J. (1987) Life Between Buildings. New York, NIY, USA: Van Nostrand-Reinhold.

Gehl, J. (2010) Cities for people. London, UK: Island Press.

Gehl, J., Kaefer, L. J. and Reigstad, S. (2005) 'Close encounters with buildings’
Urbanistika ir architektora, 29(2), pp. 70-80.

Gehl, J. and Svarre, B. (2013) How To Study Public Life. Washington, DC: Island Press/
Center for Resource Economics. doi: 10.5822 /978-1-61091-525-0.

Claser, M. et al. (2012) The City at Eye level: lessons for Street Plinths. Delft, The
Netherlands: Eburon Uitgeverij BV.

Guardia, M., Monclus, J. and Oyén, J. L. (1995) Atlas histérico de ciudades europeas :

peninsula ibérica. vol. . Barcelona, Spain: Salvat.

Hillier, B. et al. (1993) 'Natural movement: or, configuration and attraction in urban
pedestrian movement’, Environment and Planning B: Planning and Design, 20(1), pp.

20-66. doi: 10.1068 /b200029.

lldefonso, S. et al. {2019) ‘A proto-habitacao social na cidade de Lisboa: uma leitura
integrada da vila operdria no contexto urbano atual’ urbe. Revista Brasileira de
Gestao Urbana, 11. doi: 10.1590/2175-3369.011.001.a005.

ITDP (2020) Buenos Aires: 1985 and Today, Institute for Transportation and
Development Policy. Available at: https:/ /www.itdp.org/2020/01 /27 /buenos-aires-
1985-and-today//.

Jacobs, A. (1995]) Great Streets. Cambridge, MA, USA: The MIT Press.

Part Il | Decoding the street



Kim, B.-S., Park, K. and Kim, Y.-W. (2009) 'Endurance Analysis of Automotive Vehicle's
Door W/H System Using Finite Element Analysis’, Journal of Software Engineering and
Applications, 02(05), pp. 375-382. doi: 10.4236/sea.2009.25050.

Kropf, K. {2017) The Handbook Of Urban Morphology. Hoboken, New Jersey, USA:
Wiley. doi: 10.1002/9781118747711.

lima, Z. R. M. A. (2007) 'Architecture and Public Space: Lessons From Séo Paulo)
Places, 19(2), pp. 28-35.

Llano, S. E. P. (2016) 'La reforma de la Avenida Diagonal. sExito o fracaso de un

proceso participativo?’, On the W@terfront, 46, pp. 7-84.
Llynch, K. and Hack, G. (1984) Site Planning. Cambridge, MA, USA: MIT Press:

Macedo, A. C., lorellay, J. and Guidoti, C. {2019) ‘Paulista Avenue , Séo Paulo , at
Ground level, Academic Star Publishing Company, 5(1), pp. 24-36. doi: 10.15341 /
mese(2333-2581)/01.05.2019,/004.

Madanipour, A. (2003) Public and private spaces of the city. London, UK: Routledge.

Marcus, I. (2021) The Metamorphosis of Berlin's ‘Unter den Linden’ Boulevard, The
Berlin Spectator. Available at: https: //berlinspectator.com /2021 /09 /07 /the-

metamorphosis-of-berlins-boulevard-unter-den-linden/.

Marshall, S. (2004] Streets & Patterns. London, UK: Routledge. doi:
10.4324 /9780203589397

Mebhta, V. (2013) The street: a quintessential social public space. New York, USA:
Routledge.

Milliken, P. et al. (2021) "Identifying Biophilic Design Elements in Streetscapes A Study
of Visual Attention and Sense of Place’ in Hollander, J. B. and Sussman, A. (eds) Urban
Experience and Design: Contemporary Perspectives on Improving the Public Realm.

New York, NY, USA: Routledge. doi: 10.4324,/978036/7435585.

Montgomery, J. (1998) ‘"Making a city: Urbanity, vitality and urban design, Journal of
Urban Design, 3(1), pp. 93-116. doi: 10.1080,/13574809808724418.

Morais, J. S. and Roseta, F. (2017) Avenida da Liberdade: Arquitectura e Cidade.

Lisbon, Portugal: Caleidoscépio.

Moudon, A. V. {1997] "Urban morphology as an emerging interdisciplinary field’
Urban Morphology, 1(1), pp. 3-10.

Mueller, N. et al. {2020) 'Changing the urban design of cities for health: The superblock

304



305

model, Environment International. Elsevier, 134({May 2019), p. 105132. doi: 10.1016/].
envint.2019.105132.

Neuman, M. (2011) ‘Centenary paper: lldefons Cerda and the future of spatial
planning : The network urbanism of a city planning pioneer’, Town Planning Review,

82(2), pp. 117-144. doi: 10.3828 /tpr.2011.10.

Neves, J. da R. and Pinto, P. T. (2019) 'Llogradouros do Montepio Geral. Herancas
e contextos na avenida alferes malheiro e na estrutura verde do bairro de alvalade
(1940-1970), Cidades, Comunidades e Territérios, (38), pp. 117-151. doi: 10.15847 /

citiescommunitiesterritories.jun2019.038.art04.

O'Sullivan, F. (2021) A Green Transformation for the ‘World's Most Beautiful Avenue’,
Citylab. Available af: hitps:/ /www.bloomberg.com/news/features/2021-01-14 /

paris-dreams-of-a-calmer-greener-champs-elys-es.

Oliveira, V. (2016) Urban Morphology: An Introduction to the Study of the Physical Form
of Cities. Cham, Switzerland: Springer International Publishing (The Urban Book Series).

Pafka, E. and Dovey, K. (2017) ‘Permeability and interface catchment: measuring and
mapping walkable access| Journal of Urbanism: International Research on Placemaking

and Urban Sustainability, 10(2), pp. 150-162. doi: 10.1080/17549175.2016.1220413.

Palenzuela, S. R. {2007) Barcelona, cuidad mediterranea, compacta y compleja. Una

visién de futuro mds sostenible. Barcelona: Agencia d'Ecologia Urbana de Barcelona.
Pinto, F. (2018) 'Recomposicées e representacdes sociais das Avenidas Novas numa
cidade em transformacéo.’, in X Congresso Portugués de Sociologia. Covilha, pp.

1-22.

Proenca, S. dos S. B. (2014) A Diversidade da Rua na Cidade de lisboa: Morfologia e

Morfogénese. Universidade de Lisboa.

van Renswoude, D. R. et al. (2018) ‘Gazepath: An eye-tracking analysis tool that
accounts for individual differences and data quality], Behavior Research Methods,
50(2), pp. 834-852. doi: 10.3758 /513428-017-0909-3.

Roca, F. (1977) El Pla Macia. Barcelona: Edicions La Magrana.

Rueda, S. (1995) Ecologia urbana: Barcelona i la seva regié metropolitana com a

referents. Barcelona: Beta Editorial.

Rueda, S. (2020) Regenerating the Cerda Plan. From Cerdd’s Block to the Ecosystemic
Urbanism Superblock. Baecelona, Spain: Agbar.

Shum, S. {1990) Real and Virtual Spaces: Mapping from Spatial Cognition to

Part Il | Decoding the street



Hypertext, Hypermedia, 2(2), pp. 133-158. doi: 10.1080,/09558543.1990.12031179.

Silva, A. F. da and Sousa, M. L. (2009) 'In search of the urban variable : Understanding
the roots of urban planning in Portugal 1, Métropoles, (6). doi: 10.4000/
metropoles.4029.

Silva, R. H. da (2006) 'Das Avenidas Novas & Avenida Berna’, in Revista de Histéria
da Arte, pp. 126-141.

Simpson, J., Thwaites, K. and Freeth, M. (2019) 'Understanding Visual Engagement with
Urban Street Edges along Non-Pedestrianised and Pedestrianised Streets Using Mobile
Eye-Tracking’, Sustainability, 11(15), p. 4251. doi: 10.3390/su11154251.

Sola-Morales, M. (2007) Diez lecciones Sobre Barcelona,/Ten lessons on Barcelona.
Edited by 2nd Edition. Barcelona, Spain: Collegi d’Arquitectes de Catalunya (COAC).

The European Commission (2020) Lisbon: European Green Capital 2020. Luxembourg.
doi: 10.2779/17846.

Urbano, J. {2016) ‘The Cerda Plan for the Expansion of Barcelona: A Model for
Modern City Planning’ Focus, 12(1). doi: 10.15368 /focus.2016v12n1.2.

Uttley, J., Simpson, J. and Qasem, H. (2018) 'Eye-tracking in the real world: Insights
about the urban environment’ in Handbook of Research on Perception-Driven
Approaches to Urban Assessment and Design, pp. 368-396. doi: 10.4018 /978-1-
5225-3637-6.ch016.

Vamberg, H. (2015) Visions for Vienna's Ringstrasse, Gehl Architects. Available at:
hitps://gehlpeople.com/blog/visions-for-viennas-ringstrasse /.

Wynn, M. [1979) ‘Barcelona: Planning and Change 1854 - 1977', Town Planning
Review, 50(2), p. 185. doi: 10.3828 /tpr.50.2.w8q42x412570576.

Yeung, H. W. and Savage, V. R. (1996) ‘Urban Imagery and the Main Street of the
Nation: The Legibility of Orchard Road in the Eyes of Singaporeans’, (April). doi:
10.1080,/004209896500118/0.

Zacharias, J. (2020) 'The contribution of a tramway to pedestrian vitality, Tema. Journal
of land Use, Mobility and Environment, 13(3), pp. 445-457.

Zou, Z. (2018) "Where Do We look? An Eye-Tracking Study of Architectural Features
in Building Design’, in the 35th CIB W78 2018 Conference: IT in Design, Construction,
and Management. Chicago, IL, USA, pp. 439-446.

306



307 Arterial street as a place



Part |V

The urban code

Chapter 09. The local case studies
Chapter 10. Between international influence and local adaptation

Chapter 11. Between decoding and coding

308



"The best new streets need not be the same as
the old, but as models the old have much to
teach. Delightful, purposeful streets and cities

will surely follow."

Allan B. Jacobs, 1995




09. The local case studies

The results of decoding the infernational case studies provide an analytical un-
derstanding of existing livable arterial streets and why they work or fail to do so.
Chapter 09 infroduces two local arterial streefs based on two key subchapters:
Subchapter 9.1 infroduces an overview of Riyadh's historical growth and devel-
opment as well as the selected arterial streets, Khalid bin Al-Waleed and Abi
Jaffar Al Mansour. Subchapter 9.2 decodes the selected arterial streets based

on three scales, from the macroscale to the microscale.
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9.1. Riyadh: urbanization process

As in many fraditional Arab cities, the spatial structure of the old Riyadh
was characterized by a compacted vernacular form surrounded by a thick mud
wall with nine gates (see Chapter 02). In 1932, the Kingdom of Saudi Arabia
was established and asserted itself as a state with its own identity and vision,
earning infernational recognition. Several major transformations and events fol-
lowed this early stage of the establishment and composition of the city. In this
regard, the construction of "Al-Murabaa” (literally “the Square Palace”), which
is a mud-brick casfle completed in 1938, marked a new stage in Riyadh's urban
growth (Bonnenfant, 2014). Al-Murabaa was a summer palace located about
1 kilometer north of the old walled city. The palace, in terms of architectural form
and urban space, was unprecedented, where its size and form brought a new
fransformation to the traditional city (Misk Art Institute, 2018).

In the 1950s, concrete was introduced to replace the mud-brick construc-
fion material after demolishing the city's wall, which changed the future of plan-
ning residential communities. New, wide streets replaced the traditional urban

fabric, followed by a series of infrastructure projects, including the Riyadh-Eastern

Coast Railway (Al-Naim, 2008).

Furthermore, in 1957, Riyadh established several projects that directly im-
pacted the city’s future and expansion. For example, the city witnessed the con-
struction of new ministries, a university, and the first modern residential neighbor-
hood, Al-Malaz. These new projects brought a new notion of the street, block
patterns, public spaces, and building types (Al-Hathloul, 1981; Al-Said, 2003;
Middleton, 2009).

The new grid residential neighborhood, Al-Malaz, was constructed about
4 kilometers northeast of the old city. The urban layout was planned to cover
an area of 5 square kilometers for middle- and high-income inhabitants. The
grid concept, with rectangular blocks, large square lots, and a hierarchy of wide
streets, was introduced during that time, resulting in considerably more parking
spaces for cars. The new neighborhood infroduced wide streets, 60 meters wide,
with new public buildings, a library, and a public garden, among other new
features (Figure 9.1-1). Moreover, the introduction of the free-standing villa as a
new way of living resulted in low-density neighborhoods, which later became a
symbol and model of social prestige all over the country. This shift was followed
by constant migration from people from surrounding rural areas looking for a
better life (Al-Hemaidi, 2001: Al-Hathloul, 2017).
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Figure 9.1-1 A layout plan of Al-Malaz District, 1953. (Source: Al-Hathloul, 2017, p. 103).
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What had once been a small, semi-isolated, mud-walled settlement with
less than 1 square kilometer and a population of 14,000 in 1902 grew rapidly and
attracted many new residents (Al-Hathloul, 2017). In the 1970s and early 1980s,
following the 1973 oil boom, the newly built highways and major streets facilitat-
ed the esfablishment of mixed-use developments and more expansive residential
quarters (see Chapter 2.2). Thus, the government of Saudi Arabia took afurther step
to manage this rapidly unplanned urban sprawl (Al-Hathloul and Mughal, 2004).

Therefore, during that critical moment in Riyadh's history, at the end of
1967, Doxiadis Associates was assigned to plan the capital, which in 1973 was
approved by the Saudi Arabian Council of Ministers (Mubarak, 2004). The
Greek architect and city planner A. Doxiadis (1913-1975) and his approach to
dealing with human settlements, known as “Ekistics,” were a popular choice at
the time because of their involvement in the planning of some cities in the region,
including Islamabad and Baghdad (Figure 9.1-2). His vision of the future city,
"Dynapolis,” concentrated on establishing a central spine that would organize
the city’s growth based on a rational strategy (Middleton, 2009).

Doxiadis Associafes faced several challenges centered around the dra-
matically increased population and growth that had no official studies (ADA,
2003). Doxiadis's studies and analysis of the existing condition at the time es-
timated that Riyadh, the country’s main administrative, cultural, and educational
capital, would have a population of 1,400,000 by 2000 (Al-Mogren, 2022),
which drove the new master plan for the city.

One of the main challenges that Doxiadis aimed to address was the spa-
tial form, which did not meet the city's functions and symbolic nature. Therefore,
the study of the city’s challenges and opportunities led Doxiadis fo propose ten
directions for future development:

* Constructing and improving the city’s major roads and arteries;

* The provision of residential communities that correspond to the
city’s growth of 10,000 families;

*  The improvement of around 4,000 residential units in the old quar-
ter of the city;

* The plan of developing 20 hectares of land for the use of civic and

commercial industries;
* The development of industrial land to cover 125 hectares;
* Restoration and rehabilitation of the first capital of the Saudi State;
*  New development of the old city's significant squares;
* legal approval of Riyadh’s master plan;
* Expropriation and reallocation of land by law;

* Promulgation of taxation for vacant, undeveloped lands (Middle-
ton, 2009).

Part [V | The urban code



[ | RESIDENTIAL AREAS
- CIVIC - COMMERGE - BUSINESS
I ACMINISTRATIVE CENTER

- EMBASSIES

| | WHOLESALE

. LIGHT INDUSTRY

B ousTRIAL ZonE

| : ARMY

m GREEN AREAS, SPEC. BLDGS
- OPEN SPACES - PARKS

- GREEN AREAS

Bl srosTs cenen

TEAMINAL HIGHWAY

[ -! RAILWAY STATION

o = 3 = 2o s - as -

Figure 9.1-2 Doxiadis's master plan of Islamabad in the 1960s. (Source: Capital Development Authority Ar-
chives, Igbal Hall, G-7, Islamabad: https:/ /www.cda.gov.pk/about_islamabad/mpi/MasterPlan).

The local case studies | Chapter 09 314



315

Accordingly, Doxiadis proposed a north-south supergrid that respected
the natural boundary of the city, which was divided info six areas and consisted
of modular units measuring 2 square kilometers as a base unit (Figure 9.1-3). The
2 x 2 km grid imposed a single development direction to the northwest, transform-
ing Riyadh's traditional urban form. The spatial framework focused on connecting
new and existing areas by developing a single linear spine (ADA, 2003; Al
Naim, 2013: Al-Hathloul, 2017).

In this way, the northern axis was established to accommodate the expan-
sion of the urban center. This decision was significant in gradually integrating the
historic core and the new super grid structure. By orienting density and growth to-
ward new urban centers, Doxiadis proposed infegrating the spatial fransition be-
tween existing and new urban sfructures (Al-Hathloul, 2017; Middleton, 2009).

The street structure of the master plan for Riyadh was inifially based on
land use and the expected population growth and was organized into north-
south and east-west principal roads. Moreover, the hierarchical classification of
the road network was established to respect the city's main roads and balance
fraffic distribution. The design approach for streets defined the width of traffic
lanes based on the amount and type of traffic, with around 3.5 meters of lane
width. This standard was applied to new construction and the reconstruction of

existing sfreets during that period (Middleton 2009).

In this sense, the plan defermined the street hierarchy with a specific func-
fion, which included four major highways, expressways, arterial roads, collector
roads, and local roads (Figure 9.1-4). The major highways aimed fo create a
connection between Riyadh and other cities, while the expressways were intend-
ed to accommodate large volumes of high-speed urban trips. The arterial roads
were also planned to facilitate the traffic movement of a large to medium volume
of long-distance urban trips. Concerning collector roads, they were planned to
connect the city with communities. Finally, local roads were planned to serve short
frips and provide access to properties (Al-Hathloul, 2017; Elsheshtawy 2021).

Further, the 2 x 2 km modular units were composed of three sections for
each unit: the car traffic section, the car parking sectfion, and the section for hu-
man beings. The layout was organized to allow a 10-minute walk from the center
to the farthest point of the unit. The modulus spatial urban pattern defined the
edges of each modulus unit for large commercial and service uses. The spatial
hierarchy of the infernal division of the module was composed of plots that varied
from a minimum of 150 square meters to 1500 square meters (Middlefon 2009).
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In the second half of the twentieth century, the city faced a new wave of
rapid growth due to the vast market demand for residential development follow-
ing the oil boom. Residential developments extended beyond the city boundary
as demand outpaced supply (Mubarak, 2004). Single-family houses as the pre-
vailing trend in urban development, aligning with the growing reliance on auto-
mobiles, resulted in a fragmented urban fabric. Therefore, there was an urgent

need fo revise the master plan and develop a new study that took into account the
massive urban growth (Al-Hathloul, 2017; Elsheshtawy, 2021).

Therefore, in 1976, SCET International / Sedes of Paris was assigned by the
Ministry of Municipal and Rural Affairs to revise and incorporate new elements
and approaches to the Doxiadis plan (Figure 9.1-5). The SCET plan proposed in-
creasing density along critical arterial roads while retaining the city’s basic unit of
2 x 2 km. The revised plan concentrated on land use, including promoting the de-
velopment of commercial centers. It also focused on the transportation network,

which later defined the spatial character of the city in the eastern and southern
expansions (Al Naim, 2013; Al-Hathloul, 2017).

The plan focused on creating more opportunities for new commercial pro-
jects along the northern spine in order to guide growth toward the north. The
northern spine and the superblock of 2 x 2 km began to shape the new city form
and defermine the central direction of urban expansion. Moreover, a new ring
road was proposed, allowing for further commercial developments and residen-
fial areas that were not included in Doxiadis's plan. The SCET proposal allowed
commercial uses on arterial and collective streets that defined neighborhoods.
This major fransformation changed the notfion of local streets from active and

well-served streets info channels for movement, affecting pedestrian use of the

street (Garba, 2004; Elsheshtawy, 2021).

However, urban and population growth outpaced the planning process.
As a result, in 1977 the city continued ifs expansion fo reach a total area of 400
square kilometers, compared to Doxiadis's projections of 304 square kilometers.
Several mega residential projects were constructed, such as the Ministry of For-
eign Affairs housing (1979), the Diplomatic Quarter (1982), and the Ministry of
Municipal and Rural Affairs (MOMRA initiatives to develop residential commu-
nities (Al-Hathloul, 2017).

According to Al Mubarak (2004), the city at the time faced a new trend
of urban growth that was controlled by real estate speculators and their “subdivi-
sion frenzy.” This massive, unplanned expansion was a sign of the need for a new
strategy to manage and control this sprawling growth. Therefore, by the end of
the 1980s, MOMRA had applied restrictions and established boundary controls
on the urban sprawl to contain the phenomenal expansion of the city. Despite this,

growth confinued, with more original residents migrating to the northern suburbs

(Garba, 2004; Al Naim, 2013; Al-Hathloul, 2017).
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In the 1990s, the city's population doubled to more than 3 million inhab-
itants and began to expand in all directions. Accordingly, the Royal Commission
for Riyadh City (RCRC) proposed a strategic plan to guide the city’s develop-
ment. The 1996 strategic plan resulted in an urban development vision for the next
50 years for Riyadh. The plan included a metropolitan structure plan (Al-Hathloul,
2017). The comprehensive plan proposed several strategies, including new met-
ropolitan sub-centers located 15-20 km from the city center, with between 2 and
5 square kilometers for 1 million inhabitants. Furthermore, the plan also aimed to
link the metropolitan sub-centers with the historical center by major axes, trans-
forming the historical center into a cultural, governmental, and regional center.
Finally, the plan proposed an effective public transportation system, which was

one of the primary deficiencies of the Doxiadis plan (Al-Mosaind, 2018).

The MEDSTAR strategy (Metropolitan Development Strategy for Arriyadh
Region), which was approved in 2001, significantly affected Riyadh’s spatial
form. A set of plans and programs—including the metropolitan structure, the de-
velopment of the central Riyadh area, the northern and eastern city extensions,
and the significant axes—were established. Moreover, three major actions have
had a significant impact on Riyadh today—namely, the subcenters, the new sub-
urban cities, and the public transportation system. The subcenters, such as King
Abdullah Financial Center, support the city center by providing activities and ser-

vices, including economic, socio-cultural, and recreational activities (Al-Hathloul,

2017).

Regarding the public fransportation system, in 2012, the RCRC approved
the MEDSTAR comprehensive fransportation plan for Riyadh. The King Abdulaziz
Project for Riyadh Public Transport started in 2014 and was expected to be in
operation by 2021. It is now nearing completion, and test runs have begun. The
comprehensive transportation plan for the city of Riyadh has been developed to
fransform the face of fransportation in the city as well as relieve vehicular domi-

nance and reliance (Alotaibi and Potoglou, 2018).
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Figure 9.1-5 SCET revision fo the Doxiadis Master Plan, 1978. (Source: Middleton, 2009, p. 136).
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9.1.1. Riyadh today

Tracing Riyadh's urban growth and urbanization process reveals that the
city has experienced massive urban expansion over the last few decades. What
was once a chain of mud-walled setflements for frading caravans has become
a global political and economic hub. In 2019, the city hosted about 19% of the
fotal population of Saudi Arabia, with around 6,500,700 people and an av-
erage density of /1.8 p/ha (UN-Habitat, 2018). As a result, Riyadh is pursu-
ing new strategies that support more sustainable and resilient growth as well as
economic diversification to improve residents’ quality of life and to contribute to
the Kingdom's future vision. The introduction of public transportation is a signifi-
cant element shaping the future of Riyadh, as the city currently experiences heavy
fraffic congestion (Youssef, Alshuwaikhat and Reza, 2021). Thus, Riyadh'’s public
fransportation system is considered the centerpiece of the city’s new vision and

has opened a new chapter in the development chronology of the capital.

The public transportation project links the city’s main destinations, such as
King Khalid International Airport and the King Abdullah Financial District. It con-
sists of six metro lines (176.5 km and 85 stafions), a bus rapid transit (BRT) net-
work, and neighborhood buses (fotal routes of over 600 km and around 6,700
stops) (Figure 9.1-6). The project is estimated to provide access to 34-74% of the
population within a 5-10-minute driving distance, and 5-14% of the population
within @ 5-10-minute walking distance. Moreover, the BRT network will be ac-
cessible to about 23% of the population (Al Hosain and Alhussaini, 2021).

The Riyadh Metro comprises six lines that will be operated fully automati-

cally, without drivers, and the following lines are included:

1. Lline 1 (Blue Line) runs in a north-south direction. The metro line
is mostly underground in a bored tunnel along Olaya and King

Faisal streets and elevated on a viaduct along Batha Street.

2. line 2 (Red line) runs in an east-west direction along King Ab-
dullah Road, between King Saud University and the Eastern sub-

center, mainly on an elevated strip in the middle of the freeway.

3. line 3 (Orange line) runs in an east-west direction. The metro line
is mostly elevated along the wesfern part of Al Madinah Al Mu-
nawwarah Road. It continues underground in bored and mined
tunnels along the central section of the line and generally at grade

along Prince Saad Ibn Abdulrahman Road.

4. line 4-6: route 4 (Yellow line) reaches King Khalid International
Airport from King Abdullah Financial District, mainly on a mixture

of elevated and at-grade alignments.

5. line 4-6: route 6 (Purple Line) follows a half-circular axis start-
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ing at King Abdullah Financial District (KAFD), passing by Iman
Mohamed Bin Saud University and ending at Prince Saad lbn
Abdulrahman Al Awal Road.

6. Lline 5 (Green line) runs underground in a bored tunnel along
King Abdulaziz Street, between King Abdulaziz Historical Centre
and the Riyadh Airbase, before connecting with King Abdullah
Road (RCRC, 2020).

The bus network comprises three BRT lines, 21 community bus lines (includ-
ing one circular line), a feeder bus system of nearly 800 km, and demand-re-
sponsive transport (DRT) services.

1. The three BRT lines of the RPTN serve the main corridors with high

frequency.

2. The community bus lines serve other secondary corridors to com-
plement the transport network and feed the main fransit lines.
These lines are partly operated on the dedicated bus lanes of the
BRT network. In some instances, it is planned to build additional

dedicated bus lanes on the secondary bus line network.

3. Feeder buses serve residential disfricts (approx. 70 communities),
and services are provided by a mixture of fixed lines and demand

responsive transport services (DRT) operated by smaller vehicles

(RCRC, 2022).

Accordingly, in 2018, the Royal Commission for Riyadh City (RCRC)
launched the Transit-Oriented Development (TOD) plan as a part of the action
plan for the city that fransforms conceptual proposals into concrefe and imple-
mentable action. The plan aims to develop the locations surrounding public trans-
portation stations within a range of 800 meters. The Riyadh TOD vision is based
on making the city more inferconnected, aftractive, and prosperous through o
series of systemic inferventions, including the following:

* Control the development of the surrounding areas around the

public fransport sfations.

* Contribute to increasing urban density and economic develop-
ment in these areas.

* Increase the number of public fransport users to enhance the effi-

ciency of the public transport system.

* Creafe a mixed-use development of areas surrounding the sta-
tions that depend on public transport (RCRC, 2022).
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Figure 9.1-6 Map of Riyadh's Public Transport Network. (Source: Royal Commission for Riyadh City, 2017
https: / /wwuw.rcrc.gov.sa/en/projects /king-abdulaziz-project-for-riyadh-public-transport).

The local case studies | Chapter 09 324



325

9.1.2. Khalid bin Al-Waleed and Abi Jaffar Al Mansour streets

The public transportation system, hand in hand with the recent transit-ori-
ented development, seeks to create a valuable instrument to promote public
fransportation, creafe affractive urban environments, and improve Riyadh'’s com-
petitiveness. Riyadh's mefro project is considered not only a historic chance for
improving the city but also a catalyst for further long-term enhancement of Ri-
yadh's quality of life. In this regard, the project has developed major streets and
locations along with the metro project as an essential stage in turning this vision

into a reality.

As part of the overall strategy, Khalid bin Al-Waleed and Abi Jafar Al
Mansour streets underwent a significant transformation, emerging as exemplary
urban elements and subsequently being selected as case studies. These streets
intersect with each other, forming part of Riyadh’s main northeast arteries (Figure
9.1-7). Khalid bin Al-Waleed Street, 9 km long and varying between 45 and
100 meters wide, runs from north to south, while Abi Jafar Al Mansour Street,
8.4 km long and 40 to 50 meters wide, runs from east to west. The streefs are
part of the urban infervention that caters to notions of livability and well-being,
incorporating principles of walkability. The quality of these main arteries, though,
was largely substandard, with a modest physical layout that lacked essential
components for creafing a conducive atmosphere for public activiies. The be-
fore—after aerial images of these streets show a complete transformation affer the
infroduction of the BRT in Khalid bin Al-Waleed Street and “line 6" in Abi Jaffar
Al Mansour Street (Figure 9.1-8).

Although the overall goal of this infervention was to enhance pedestrians’
use of the streets, increase pedestrian spaces, and provide street furniture, some
sections of Khalid bin Al-Waleed and AbiJaffar Al Mansour streefs remain char-

acterized by a wide cross-section mainly occupied by vehicular traffic.
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Figure 9.1-7 Map of Riyadh displaying the locations of the selected case studies. (Source: Author’s Edition).

The local case studies | Chapter 09 326



a) Khalid bin Al-Waleed. b) AbiJaffar Al Mansour.

Figure 9.1-8 Comparafive aerial view of the local case studies, illustrating the visible changes and progress
over a span of 23 years, from 2000 to 2023. (Source: Google Earth with modifications by the author).

a) Khalid bin Al-Waleed.

b) Abi Jaffar Al Mansour.
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9.2. Decoding the local case studies

In light of this general overview of Riyadh and the selected arterial streets,
a multiscale analysis was conducted. This subchapter decodes the complexity of
the arterial street locally through an interdisciplinary, multiscale approach. Mor-
phological interpretations and public life studies are presented in three sections,
from the macroscale to the microscale: Section 9.2.1 studies the urban structure;
section 9.2.2, the street partition; section 9.2.3, the arterial street interface from a

microscale; and section 9.2.4, public life.
9.2.1. The urban structure

As mentioned above, starting in the mid-twentieth century, the Saudi cap-
ital faced rapid growth followed by rapid development. The city form has trans-
formed from a narrow and compact urban fabric into @ massive mefropolitan city
of 1,973 km2. Riyadh has imposed a strict grid structure that has guided the city's
form and growth based on the main axes running from north to northwest, from

south to southeast, and from west-southwest to east-northeast.

The macroscale analysis of the city reveals two main axes running from
north-northwest to south-southeast, parallel to the dry basin of Wadi Hanifah
fo the west, and orthogonal with two main axes running from west-southwest to
east-northeast, which draw nine major areas (Figure 9.2-1). Apart from the cen-
tral area developed before the 1960s, each urban area comprised several super
grids of 2 x 2 km. In this regard, Doxiadis's moduli of 2 x 2 km can be considered

the basic urban unit that composes the urban structure of each area.
9.2.1.1. Riyadh’s central area

Riyadh's central areq, af the original city’s core, is characterized by many
significant historical buildings and structures with architectural and cultural value.
These include remaining sections of the old city walls and the nineteenth-century
Al Masmak Fort, which played a significant role in the establishment of the King-
dom, as well as several restored buildings in the distinctive Nejd style, which now
form the King Abdulaziz Hisforical Centre and National Museum (Figure 9.2-2).

The area, which covers around 15 km2, has undergone several transfor-
mations over time due to several challenges, including the deferioration of many
valuable historic buildings, high levels of pollution and noise, and deteriorating
social conditions. The area has faced many changes over time, from a fraditional
and human-scale environment to an area dominated by automobiles. Its urban
form has changed, as has its physical condition, with neglect in many parts ap-
parent. Thus, these challenges have led to the continued outward emigration of

its original residents toward the north.
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Figure 9.2-2 Riyadh's central area within the city's urban layout. (Source: Author’s Edition).
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During the last few decades, the central area has witnessed new regen-
eration projects that seek to invest in its future, aiming at a series of objectives.
These projects have renewed many of the city’s significant landmarks, govern-
ment buildings, and civic spaces, including Qasr Al Hokm, the King Abdulaziz
Historical Centre, and Salam Park, where some 1.8 million people come annual-

ly to enjoy the landscape in the heart of the city (Misk Art Institute, 2018).

The central area measures approximately 3.85 km (north—south) and 4.5
km (east-west) in extent and covers an area of approximately 15 km?2. The cen-

tral area is relatively well defined by an outer ring of public roads, namely:

e o Alwashm Street and Omar Ben Alkhattab Road to the north:
e o Ammar Bin Yasser Street to Alasha Street to the south;
e o Alkharj Road to the east; and

¢ o |mam Abdulaziz bin Mohammed Bin Saud Street to the west.

This central area benefits from strong global connections, which serve as
critical strategic links to the larger sub-regional movement network. This connec-
fivity is characterized by a significant number of both “to” and “through” routes
that converge on and within the central area at several key intersections. The four

key through routes are considered as follows:

* * King Fahad Road (north-south);

Al Bat'ha Road (north—south);

Al Madina Al Munawwarah Road (east—west): and

* * Abu Ayyub Al-Ansari Road (east-west).

The area provides a rich and varied urban area that is significantly influ-
enced by the land use range (Figure 9.2-3). Somewhat unusually for a central
area of a major city, the dominant land use within the area is residential, and even
more significant is the fact that it is mainly made up of densely packed single- or

double-story villas and traditional Arabic houses.

While residential uses are distributed throughout the center of Riyadh at
varying densities and typologies, there is a clear distinction between the northern
portions of the central area, with its gridiron street pattern and large plots, and the
central and southern portions, which reflect a more organic street pattern, with
small plots. These arrangements create particular urban forms, characteristics,

and environments to be found within each of the areas.

Commercial land uses also compose a significant part of the overall land

use. The components of commercial land use, however, create a range of formal,
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less formal, and informal commercial opportunities premised on their location
and the communities they aim to serve. Thus, the main formal commercial acfivity is
centered along Al Bat'ha Street and King Faisal Street, with a large node created
by the Al Tameer Complex in Al Duhaira. Stepping back from these formal com-
mercial corridors are the range of market refail areas, which provide the majority

of commercial refail opportunities within the central area.

An analysis of this area’s urban structure shows three distinct urban pat-

terns (Figure 9.2-4). These patterns can be put info the following groups:

First, one pattern is the irregular grid that supports large development
blocks, predominantly within the central core of the area. In this pattern, the urban
block size routing onto the primary public road network typically ranges from 110
to 240 m. The urban blocks are generally characterized by mixed-use buildings,
shopping centers, institutional uses, light industrial uses, and storage warehouses.
Streets are also dominated by car movements and are generally unfriendly for

pedestrian use.

Second, the orthogonal grid is composed of contemporary planning prin-
ciples commonly observed in other areas of the city. The urban blocks fronting the
primary public road network typically range from 65 m to 120 m. These blocks
provide a range of uses, such as residential, commercial, business, and public

facilities.

Finally, the organic pattern is composed of older communities compris-
ing fraditional houses, which can only be found within the central area. These
areas are characterized by small, irregular-shaped plots, narrow streets, and
multiple owners. The urban blocks fronting the primary public road network typi-
cally range in length from 20 to 70 m. These blocks also provide a range of uses
such as residential, commercial, mixed-use, and more; however, the traditional

residential house is the predominant building type.
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Figure 9.2-3 Series of photographs capturing the essence of Riyadh's central areq, offering a visual narrative
of its streets, iconic landmarks, and urban atmosphere, 2021. (Source: Author's Edition).
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Figure 9.2-4 Urban patterns in Riyadh's central area. (Source: Author’s Edition).
a) The Irregular Grid.

b) The Orthogonal Grid.

¢) The Organic Grid.
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9.2.1.2. Riyadh’s model of growth

Regarding the case studies, the morphological interpretation of the urban
structure surrounding Khalid bin Al-Waleed and Abi Jafar Al Mansour sfreets
considered the 2 x 2 km gridiron as the cornerstone, the basic structural cell, and
the city's growth module. The two streets are located in the same urban area, on
the city’s northeast side. The area is formed by the aggregation of urban units that
are organized in a repetitive manner. The urban structure of this area of the city
is considered a representative model that has been applied or will be applied
in other areas. Therefore, the analysis of the case studies on this scale focuses on
their surrounding urban structure.

As found, the area is composed of a number of urban units and is limited
by an outer ring of major roads, namely:

e Dammam Road to the north;
e Khurais Road to the south;

* FEasfern Ring Road to the west; and

Al Sheikh Jaber Al Ahmad Al Sabah Road to the east.

The urban units are oriented fo align with the main axis of the master plan,
with a dimension of 8.5 from the north, 9.5 km from the south and west, and 8 km
from the east. The single 2 x 2 km?2 urban unit inside the urban area is framed by
maijor sfreets that are wide (about 100 meters), which define the urban unit and
connect it with other surrounding urban units. Inside the urban unit, at the module'’s
core, there are major rectangular open public spaces that are mainly used as a
public building, a grand mosque, or a park. From the urban unit's core, four major
streefs, 45 meters wide, are connected to the boundary of the unit and divide the
single urban unit info four quarters.

Thus, each 2 x 2 km urban unit is divided info four quarters, each repre-
senfing a small-scale model of the 2 x 2 km urban unit, which draws the urban
pattern of the area and defines its characteristics. The analysis of each quarter
reveals a clear hierarchy of the urban structure, starting from the main urban area
to the smallest quarter of the urban unit, thus revealing the impact of Doxiadis's
plan in the current urban structure of the city (Figure 9.2-5).

This model of the 2 x 2 km urban unit suggests a hierarchy of the street lay-
out, where the boundary of the urban unit presents wide streets with a 100-meter
cross-section that divides the urban area into a number of urban unifs. Two or-
thogonal streets of 40 to 45 meters wide also divide the urban units, creating four
quarters in each urban unit. Each quarter is also divided by 25-30-meter-wide
streets connecting the core of the quarter to the core of the urban unit, while inner

streets are 15 meters wide (Figure 9.2-6).
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Regarding Khalid bin Al-Waleed Street, the street runs from north to south
with a total length of @ km and 45 to 100 meters in width. In this sense, the street
is considered the main artery in the urban areq; it divides and connects the urban
units. Notably, the street can be divided into two sections: the northern and the
southern. The northern sectfion consists of long, thin blocks that can reach up to
400 meters in length, while the southern section is also characterized by long, thin
blocks, typically measuring around 200 meters in length, with a BRT line (which is

lacking in the northern section).

On the other hand, Abi Jafar Al Mansour Street spans a total length of
8.4 km and measures 45-60 meters in width, extending from the far east to the
far west of the urban unit. According to the street classification and the organiza-
fion of the urban unit, the street is designated as a collector street that primarily
serves ifs corresponding 2 x 2 km urban unit. However, because of the need in
this specific areq, it has evolved into an arterial street that runs through the entire
urban area from west to east. Similar to Khalid bin Al-Waleed Street, Abi Jafar
Al-Mansour Street can be divided into two sectfions. The western section features
large buildings and an elevated metro line, while the eastern sectfion retains the

original street layout with no metro line (Figure 9.2-7).

The street and block pattern of each urban unit is typically composed of
rectangles and orthogonal blocks that exhibit variations in their dimensions, typi-
cally ranging between 60 x 200m and 60 x 130m. However, the urban blocks
are characterized by low building density and lack pedestrian walkways con-
necting the module core to its boundary, where the automobile dominates public
spaces (Figure 9.2-8). Thus, the street and block patterns surrounding the selected
streets show a lack of street intersection frequency intended for pedestrians and

cyclists (Figure 9.2-9).
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Figure 9.2-5
a) The urban layout of the selected urban area. (Source: Author's Edition).
b) Riyadh's 2X2 km basic structure unit. (Source: Author’s Edifion).
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Figure 9.2-6
a) Street hierarchy of the selected urban area. (Source: Author's Edition).
b) Cross-sections of the street hierarchy within the urban area. (Source: Author's Edition)
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Author's Edition).
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Figure 9.2-8
a) The public and private spaces of the surrounding common urban blocks. (Source: Author's Edition).
b) The urban block built form surrounding the local case studies. (Source: Author's Edifion).
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Figure 9.2-9 The street infersection frequency of the local case studies.

a) Khalid bin Al-Waleed Street. (Source: Author’s Edition).

The local case studies | Chapter 09

342



343

Section 1

217 m

243 m

635 m

143 m

358 m

380 m

508 m

222 m

148 m

440 m

619 m

0 300 m

AS)

b) Abi Jafar Al Mansour Street. (Source: Author's Edition).
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9.2.2. The street partition

As highlighted earlier, Khalid bin Al-Waleed and Abi Jafar Al Mansour
were transformed in light of socio-spatial goals, which mainly coincide with the
introduction of the public transportation project and the new configuration of their
profile. Recently, both streets have undergone significant configuration and par-
fition composition fransformations. Following are street-by-street descriptions of

the compositions of their partitions at the mesoscale.
9.2.2.1. Khalid bin Al-Waleed street partition

Regarding the partition characteristics of Khalid bin Al-Waleed, the street
can be divided into two main sections, the southern and the northern, each with a
particular composition. The southern section of the street goes from Khurais Road
to King Abdullah Road and is characterized by a central BRT lane that has trans-
formed the preexisting street profile. On the other hand, the northern section, from
King Abdullah Road to Dammam Road, shows a lack of public fransportation, as

the section was not included in the recent project.

Samples A and B are situated in the southern section and share similar
physical features, such as three to four traffic lanes in each direction, a narrow
sidewalk, and a segregated central space designated for BRT use. In confrast,
Sample C in the northern section features a different configuration, with a wide
cross-section intended for automobile use. Nevertheless, both sections exhibit
common fraits, including high volume traffic, lengthy blocks that promote swift ve-
hicular movement, pedestrian accessibility challenges, the absence of greenery

and frees, and low-rise structures lining the street.

The analysis of the first sample, denoted as A and located in the south-
ern section, reveals a broad cross-sectional area of 65 meters in width and ap-
proximately 230 meters in length. This sample features a dual carriageway with
two-way traffic, separated by a central BRT lane that is 12 meters wide. On the
eastern side of the sample, marked as AE, a U-shaped retail complex is arranged
around a parking area. The roadway in this section of the sample consists of three
to four lanes spanning a width of 12-15 meters. Additionally, a sidewalk meas-
uring 2-5 meters in width is present on this side, separating the roadway from
the U-shaped retail strip. However, there are no pedestrian amenities or street

furniture in this section of the sample.

On the opposite side, Sample AW exhibits a similar configuration to Sam-
ple AE, with a roadway composed of three to four traffic lanes that have widths
ranging from 12 to 15 meters. Similar to the previous sample, AW also lacks a
designated pedestrian sidewalk and features only a narrow 2-metfer walkway.
An analysis of both samples indicates the prioritization of automobile usage over

pedestrians, which is further evident in the layout design of the partitions. These
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partitions allocate more space to the roadway area and on-street parking, as
illustrated in Figure 9.2-10.

Upon analyzing Sample B, which is situated in the southern section, a
comparable configuration of the street partition was observed. This sample is
part of the public transportation project in Riyadh and encompasses a central BRT
space that segregates the two sides of the street in this section. The BRT space has
a total width of 16 meters and is lined with trees on both sides. An examination of
Samples BE and BW reveal a roadway that is 12 meters wide in each direction,
with on-street parking occupying a total width of & meters on each side. As a re-
sult, the sidewalks in this section are relatively narrow, measuring only 2-3 meters
in width, and lack essential pedestrian amenities such as trees, shade devices,

and street furniture (Figure 9.2-11).

The lost sample, denoted as C, is situated in the northern section of the
streef, spanning a total width of 88 meters and a length of 420 meters. This section
is primarily dominated by automobile usage, with a noticeable absence of public
transportation and pedestrian walkways. The analysis reveals a wide roadway
in each sample, CE and CW, with approximately four lanes in each direction. In
contrast o the previous samples, A and B, this section is characterized by long
blocks that incorporate setbacks for car parking. The sidewalks in this sample are
not interconnected and primarily serve the purpose of separating the roadway
from the adjacent buildings. Furthermore, this sample features an unplanted and

wide median, varying in width from 13 to 20 mefers, as depicted in Figure 9.2-12.

The analysis of this study indicated that vehicular movement was given
priority over pedestrians, as evidenced by the sireet partition compositions. The
majority of the street cross-section was found to be occupied by automobiles,
effectively transforming the street into a mere channel of movement. The study of
the rafios between pedestrian and automobile spaces sheds light on the level of
public activity in the street, which was found to be lacking. The narrow sidewalks
appeared to serve merely as a means of facilitating quick and easy access to the
shops. This was observed in all three selected samples, as the pedestrian-to-au-

tomobile space ratio was found to be (1:3) in all samples, A, B, and C, as shown

in Figure 9.2-13.

Regarding the street enclosure, the buildings surrounding the street corre-
spond to the overall situation in Riyadh, where low-rise and low-density buildings
are the main characterisfics of development. The street is generally bounded by
low-rise buildings that affect the extent to which buildings and other vertical items,
such as street frees, frame the sireet, where the average building height is 4-6
floors. In this regard, the W:H ratio, on average, was found to be (3:1) in all

samples, as depicted in Figure 9.2-14.
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Figure 9.2-10 Khalid bin Al-Waleed Street: Plan and cross-section of sample “A.” (Source: Author's Edition).
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Figure 9.2-11 Khalid bin Al-Waleed Street: Plan and cross-section of sample “B.” (Source: Author’s Edition).
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Figure 9.2-13 Khalid bin Al-Waleed Streetf: Cross-sections of samples “A, B, and C" show pedestrian-to-au-
tomobile ratios. (Source: Author's Edition).
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Figure 9.2-14 Khalid bin Al-Waleed Street: Cross-sections of samples “A, B, and C" show the street width and
building height ratios. (Source: Author's Edition).

The local case studies | Chapter 09 350



351

9.2.2.2. Abi Jafar Al Mansour street partition

Abi Jafar Al Mansour Street recently underwent several fransformations
to its profile, mainly on the western section of the sfreet, where the center median
configuration was fransformed by widening the median and turning it into an ele-
vated metro line. The introduction of the elevated metro line in the western section
of the street led to the creation of two different compositions of the street partition.
In this regard, the analysis of the sfreet partition can be divided info two sections:

the western and the eastern sections.

Sample A, located in the western section, shows a busy and critical sam-
ple at the beginning of the street, connecting the area with the Eastern Ring Road.
The sample is about 60 meters wide and 410 meters long. The roadways along
either side of the median are narrowed to 8 meters, allowing two traffic lanes in
each direction, AS and AN. Sidewalks on both Samples AS and AN range from
2 to 16 meters wide, lacking pedestrian amenities and sfreet furniture.

Despife the extensive modifications in the western sectfion of the street, the
morphological analysis suggests that the automobile-centric nature remains prev-
alent. The assessment of Sample AS demonstrates a fragmented sidewalk ob-
structed by various obstacles, leading to an unfavorable pedestrian environment.
Furthermore, the sample lacks essential pedestrian amenities and is enclosed by

walls that segregate the pedestrian realm from the surrounding buildings, as illus-
frated in Figure 9.2-15.

On the other hand, Sample B shows a cross-section of around 50 meters
and a length of 220 meters. The sample is located in the western section of the
street, and it shows a similar composition to Sample A. The sample is character-
ized by a cenfral elevated tram line with a width of 7 meters. It also shows a sym-
metrical partition composition in terms of the number and width of the roadway
lanes and sidewalks. In both directions, the roadway in this secfion comprises
three lanes of 11 meters in width, followed by diagonal parking spaces of 6

meters in width.

In both Samples BS and BN, the sidewalks demonstrate a range of widths,
typically varying from 3 meters adjacent to the on-street parking to 6 meters in
some parts of the segment. While a row of saplings separates the sidewalks from
the parking spaces, neither sample includes essential pedestrian amenities, such
as benches or kiosks, that could promote the use of the street space for social

activities, as shown in Figure 9.2-16.

Situated in the easfern section of the street, Sample C spans 60 meters in
width and 200 meters in length, showcasing the original design and configura-
tion of the street prior fo the western section's intervention. The investigation of this

research reveals a broad cross-section primarily dedicated to vehicular traffic,
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where both directions of the roadway (Sample CS and CN) comprise four traffic
lanes that are roughly 14 meters wide, promoting high-speed traffic movement.
Unlike Samples A and B, Sample C lacks sidewalks, with buildings directly abut-
ting the parking space, as illustrated in Figure 9.2-17.

The morphological study shows that the pedestrian-to-automobile space
ratios result in an unbalanced composition of street partitions in terms of funcfion.
As found, the pedestrian-to-automobile (P:A) space ratio is around (2:1) in Sam-
ple A, while Sample B is (1:2), and Sample C was fully dedicated to automo-
biles (Figure 9.2-18).

Regarding the street enclosure, the street is bounded by low-rise buildings
that frame the street, where the average building height is 2 to 6 floors. In this re-
gard, the W:H ratio, on average, was (1:1) in Sample A. Sample B was around
(2:1), while Sample C was (3:1). However, the metro viaduct in the western

section of the street provided a sense of enclosure (Figure 9.2-19).
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Figure 9.2-15 AbiJafar Al Mansour Street: Plan and cross-section of sample “"A." (Source: Author's Edifion).
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Figure 9.2-16 Abi Jafar Al Mansour Street: Plan and cross-section of sample “B.” (Source: Author's Edition).
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Figure 9.2-18 Abi Jafar Al Mansour Street: Cross-sections of samples “A, B, and C" show pedestrian-to-au-

tomobile ratios. (Source: Author’s Edition).
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Figure 9.2-19 Abi Jafar Al Mansour Street: Cross-sections of samples “A, B, and C" show the sfreet width and
building height rafios. (Source: Author's Edition).
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9.2.3. The street interface
9.2.3.1. Khalid bin Al-Waleed street interface

Khalid bin Al-Waleed Street is composed of similar street interface con-
figurations that correspond to the functions at the ground floor level. As the study
revealed, the street af the ground-floor level mainly offers services and specialties

such as constfruction materials refailers, furniture, lighting, and electrical stores

(Figure 9.2-20).

Although the morphological study and experiment into pedestrians’ visual
preferences revealed the five types of street interfaces: permeable/accessible
(PA), impermeable/accessible (IA), permeable/inaccessible (Pl), impermea-
ble/inaccessible (Il), and doors/windows (DW), with different percentages of
occupation, the street interfaces on the ground floor show a lack of shared and

social spaces.

In a @-kilometer stretch, the street inferface presented a variety of proxim-
ities, whereby some interfaces were adjacent to the sidewalk (without setback)
and others had a setback. In some cases, shop owners extend their commercial
space onfo the sidewalk itself or extend the setback to provide more parking
spaces. Along the street, the street interface offered a continuing rhythm of doors

connecting public and private spaces (Figure 9.2-21).

Regarding Sample A, the sample accommodated four variables of street
interface configurations: permeable/accessible (PA), permeable/inaccessible
(PI), impermeable /inaccessible (I), and doors/windows (DW). The sample pro-
vides a steady rhythm of doors and windows on both sides of the street (Figure

9.2-22).

The interfaces of Sample AE were 188 m wide and 3-4 m in height, with a
maijority of permeable/accessible (PA) interfaces and impermeable/inaccessi-
ble (I} interfaces. On the other side of the street, the sample AW was 220 m wide

and 4-5 m in height, most of which was permeable /accessible (PA) interface.

The eye-fracking results of Sample A show that the permeable /accessi-
ble (PA) inferfaces presented the greatest visual interactions for participants. As
shown in the study of visual perception in Sample AE, the results also show that
participants spent most of the time looking af the permeable /accessible (PA) in-
terfaces, an average of 8% of the time, followed by impermeable and inacces-
sible interfaces (18%), and doors and windows that were occupied (13%). On
the other side of the sample, AWV, the results show that participants were visually
aftracted to permeable/accessible (PA) interfaces on average (40.05%) of the
time as well as doors/windows (34.66%), permeable/inaccessible (22.10%),
and impermeable/inaccessible (3%) (Figure 9.2-23).
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The study of Sample B, located in the southern section, was characterized
by five types of street interface configurations: permeable /accessible (PA), im-
permeable/accessible (IA), permeable/inaccessible (Pl), impermeable/inac-
cessible (Il), and doors/windows (DW). The sample shows a continued rhythm
of doors and windows on both sides of the sample. Compared to Sample A,

Sample B shows interface configurations without setbacks (Figure 9.2-24).

Sample BE was 228 m wide and had an inferface height between 3.5
and 5 m. The maijority of the street interface configurations were permeable/
accessible (PA) interfaces. On the other side, Sample BW was 330 m wide and
had an interface height of 4 m. The maijority of the interfaces are permeable/

accessible (PA) and impermeable /accessible (IA).

The eye-tracking results of Sample B show that the permeable /accessible
(PA) interfaces induced the greatest eye fixation for most participants. Regarding
the study of visual perception in Sample BE, participants spent more time looking
at the permeable/accessible (PA) interfaces, an average of 67.23% of the time,
in comparison to doors/windows (29.49%), impermeable/inaccessible (2%),
and permeable/inaccessible (1.44%). Regarding Sample BW, the results show
that participants were visually affracted to permeable /accessible (PA) inferfaces
on average 69.44% of the time, in comparison to doors/windows (20.01%), im-
permeable/inaccessible (5.94%), and permeable/inaccessible (4.61%) (Figure
9.2-25).

Finally, the morphological analysis of Sample C presented the four types of
street inferfaces: permeable /accessible (PA), impermeable /accessible (IA), per-
meable/inaccessible (Pl), and doors/windows (DW). However, Sample C, in
contrast to Samples A and B, showed different components of the street inferface

due to the large buildings and long blocks surrounding the sample (Figure 9.2-26).

Sample CE was 330 m wide and had an interface height of 4 m. The
majority of the interfaces are permeable /accessible (PA). The results demonstrate
that the ground floor of the sample's CE offered services and specialty uses.
On the other side, Sample CW was 228 m wide and had an interface height
between 3.5 and 5 m. The majority of street interface configurations were per-
meable/accessible (PA) interfaces, followed by permeable/inaccessible (Pl)

interfaces.

The sample CE showed that participants were visually engaged with
permeable/accessible (PA) interfaces, an average of 54.19%, doors/windows
(39.18%), permeable/inaccessible (3.32%), and impermeable/accessible
(3.31%). Regarding Sample CW as found, permeable/inaccessible (Pl) inter-
faces showed the most visual preferences with an average of 43.88%, compared
to permeable /accessible (39.90%) and doors/windows (16.22%) (Figure 9.2-
27).
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The eye-tracking results show that permeable /accessible (PA) interfaces
were the most visually attractive out of the three samples. On average, participants
were visually attracted to permeable,/accessible (PA) interfaces, an average of
53.64%, in comparison to doors/windows (26.07%), permeable/inaccessible
interfaces (13.46%), impermeable/inaccessible interfaces (3.64%), and imper-
meable/accessible interfaces (3.19%) (Figure 9.2-28). The study also highlights
that those participants were more visually atfracted to the interfoces of Sample
C, which occupied 51.63% of their time, compared to Sample B (38.98%) and
Sample A (9.39%) (Figure 9.2-29).
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Sample A Sample B

Sample C

Figure 9.2-21 Plans of the three selected samples “A”, “B” and “C" of Khalid bin Al-Waleed Street show the
rhythm and proximity of the street interfaces. (Source: Author's Edifion).
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Figure 9.2-22 Cross-sections of sample "A" of Khalid bin Al-Waleed Street show the visual and physical
permeability of the street interfaces. (Source: Author’s Edition).
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Figure 9.2-23 The percentage of participants’ visual preference for street areas of interest (AQlIs) in Khalid
bin Al-Waleed, sample “A."
a) Sample "AE." {Source: Author's Edition).
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Figure 9.2-24 Cross-sections of sample “B" of Khalid bin Al-Waleed Street show the visual and physical
perme-ability of the street interfaces. (Source: Author's Edition).
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Figure 9.2-25 The percentage of parficipants’ visual preference for street areas of interest (AQls) in Khalid

bin Al-Waleed, sample “B."
a) Sample “BE." (Source: Author's Edition).
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Figure 9.2-26 Cross-sections of sample "C" of Khalid bin Al-Waleed Streef show the visual and physical
perme-ability of the sireef interfaces. (Source: Author’s Edition).
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Figure 9.2-27 The percentage of participants’ visual preference for street areas of interest (AOls) in Khalid
bin Al-Waleed, sample “C."
a) Sample “CE." (Source: Author’s Edition).
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9.2.3.2. Abi Jafar Al Mansour street interface

Abi Jafar Al Mansour is a relatively new artery in a sfrategic location
surrounded by significant commercial buildings and hotels. The street gained its
current value because of the infroduction of the new metro line and main station.
The study has shown that the three most common uses that occupy the ground
floor along the street are services such as banks and telecom stores (18.32%),
residential buildings and hotels {15.27%), and restaurants and cafes (14.50%)
(Figure 9.2-30).

The morphological study and experiment of pedestrians’ visual preferenc-
es showed that the street manifested four types of street interfaces: permeable,/
accessible (PA), impermeable/accessible (IA), permeable/inaccessible (Pl),
and impermeable/inaccessible, with different percentages of occupation. Al-
though the sample has a central metro station, there is a lack of pedestrian realm
and connections between public and private spaces. The sample mainly offered
interfaces without setbacks, with a lesser variety of ground-floor uses (Figure 9.2-

31).

Sample AS was 98.1 m wide and had an interface height between 4.5
and 5 m. The majority of the interfaces are impermeable /accessible (IA), with
a percentage of 49.69%, compared to permeable/accessible (PA) interfaces,
at 24.35%. The results demonstrate that the ground floor on this side of Sample
A offered a single use with limited access to the street. On the other hand, Sam-
ple AN was 92.54 m wide and between 4.5 and 5 m in interface height. The
impermeable/inaccessible (ll] interfaces were the most established inferfaces,
with a percentage of 36.29%. It can be seen that Sample AN also provided a

narrower range of ground floor uses (Figure 9.2-32).

The sfudy of visual perception in Sample AS found that participants spent
more fime looking at the impermeable /accessible (IA) interfaces, an average of
80.77% of the time, in comparison fo the permeable,/accessible (PA) {19.23%).
Regarding Sample AN, the results show that participants were visually attracted
to impermeable/inaccessible (II) interfaces on average 58% of the time, in com-
parison fo permeable/inaccessible (Pl) interfaces (41.63%) (Figure 9.2-33).

The study of Sample B showed that the sample accommodates four types
of street interface configurations. The interfaces of Sample BS were 96.3 m wide
and between 4 and 4.5 m in interface height (33.38%), with a majority of per-
meable/accessible (PA) interfaces. This is reflected in the rhythm of doors and
windows, which added a vibrant visual texture to the street interfaces. On the
other side of the street, the sample’s interface was 95.75 m wide and between

4 and 5 m in height, most of which were permeable/accessible (PA) interfaces,
with a percentage of 34.54% (Figure 9.2-34).
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Regarding visual perception, the study of Sample BS found that partici-
pants spent more time engaging with the permeable/accessible (PA) interfaces,
an average of 64.44% of the time, in comparison fo permeable/inaccessible
(16.95%), impermeable/inaccessible (9.77%), and doors/windows (8.83%).
On the other hand, in Sample BN, the results show that participants were also
visually aftracted to permeable /accessible (PA) interfaces, on average 81.13%
of the time, in comparison to permeable/inaccessible (11.71%), impermeable /
inaccessible (7%), and doors/windows (0.66%) (Figure 9.2-35).

The last sample, Sample C, which is located in the northern section of the
street, presented a different form among the selected samples. The study of Sam-
ple C showed that the sample accommodates the five types of street interface
configurations. The sample CS inferface was 96.3 m wide and between 4 and
4.5 min interface height (33.38%). On the other side of the street, the sample CN
was 95.75 m wide and between 4 and 5 m in height (Figure 9.2-36).

The eye-tracking results show that in Sample CS, participants spent more
fime looking af the permeable /accessible (PA) interfaces, an average of 50.13%
of the time, in comparison to impermeable/accessible (36.63%), doors/win-
dows (8.70%), and permeable/inaccessible (4.54%). On the other hand, in
Sample CN, the results show that participants were also visually atfracted to per-
meable/accessible (PA) interfaces, on average 71.87% of the time, in compari-
son fo impermeable /inaccessible (20.86%), impermeable /accessible (3.55%),
permeable/inaccessible (2.30%), and doors/windows (1.42%) (Figure 9.2-37).

The eye-tracking results show that permeable /accessible (PA) interfaces
were the most visually attractive out of the three samples. On average, partici-
pants were visually affracted to these 51% of the time, in comparison to imper-
meable/accessible interfaces (21.22%), impermeable/inaccessible interfaces
(12.20%), permeable/inaccessible interfaces (10.84%), and doors/windows
(4.73%) (Figure 9.2-38). The study also highlights that those participants were
more visually aftracted to the interfaces of Sample B, occupying (59.12%) of their

time compared to Sample C (21.87%) and Sample A {19.01%) (Figure 9.2-39).
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Figure 9.2-31 Plans of the three selected samples "A”, "B" and “C" Abi Jafar Al Mansour Street show the
rhythm and proximity of the street interfaces. (Source: Author's Edition).
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Figure 9.2-32 Cross-sections of sample “A”" of Abi Jafar Al Mansour Street show the visual and physical per-
meability of the street interfaces. (Source: Author’s Edition).
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Figure 9.2-35 The percentage of participants’ visual preference for street areas of interest (AOls) in AbiJafar
Al Mansour, sample “B.”
a) Sample "BS.” (Source: Author's Edifion).
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Figure 9.2-38 The percenfage of participants’ visual preference for Abi Jafar Al Mansour Street areas of
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Figure 9.2-39 The percentage of participants’ visual preference with the three samples “A”, “B”, and “C" of
AbiJafar Al Mansour.
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9.2.4. Local case studies' public life

The study of public life was conducted during the summer and winter sea-
sons in order to compare pedestrians’ flow and activity patterns under different
weather conditions. The observation study also took into account different fimes
of day during the day and night, from August 8 to 14, 2021, and from December
5 1o 11, 2021. The study was based on personal observation of pedestrians’

flows and activities in relation to urban structure and street partition compositions.

The original purpose of reforming and redesigning the local case studies
was to enhance walkability and improve the quality of the streets in parallel with
the introduction of the public transportation system. However, despite the trans-
formation of the streets’ profile and the widening of some sectfions of both streets’
sidewalks with new paving materials, they have not acquired the intended sense

of public life and social activities.

The observation and study of pedestrians’ flow and activities showed that
both streets failed to invite pedestrians and cyclists or to accommodate pedestri-
ans’ activities. Regardless of the temperature or different seasons, the study found
that both streets did not provide places that attract optional or social activities,
where the only observed activities were necessary activities, for the most part. This
fact might come as no surprise; it is, indeed, a consequence of the absence of
the streets’ physical considerations on three scales, which affected visual richness,

pedestrian activities, and the streets’ flows.

Khalid bin Al-Waleed and AbiJafar Al Mansour streets failed to infegrate
the pedestrian network with the surrounding urban area, as the pedestrian flows
were significantly absent. The lack of permeability due to the long blocks, the low
frequency of street intersections, the low density, and the dependence on auto-
mobiles affected pedestrians’ access to the streefs. As observed, pedestrian flow
on both streets was notably lacking during the day and night, except af praying
fimes, as most workers were found walking from their shops toward the mosques
(Figure 9.2-40).

Furthermore, this study revealed undiversified street partition compositions,
as automobile space dominates the majority of both streets’ cross-sections. This,
in fact, resulted in narrow pedestrian sidewalks that lack the minimum comfort
conditions and physical features that might provide a pleasant experience and
creafe opportunities for pedestrians’ various activities. The public life observation
demonstrated that pedestrians walk toward oncoming traffic due to the narrow-
ness of sidewalks (or their absence) in some sections of the sfreets. For example,
during the visual experiments, participants were recorded walking in the automo-
bile space due fo the lack of proper sidewalks (Figure 9.2-41)

Additionally, both streets presented unbalanced cross-sections with empty

Part [V | The urban code



or undeveloped plots, affecting the streets’ enclosure. The streets failed to pro-
vide verfical elements such as trees and other functional elements that, besides
providing a sense of enclosure, provide shaded and more appealing streefs. For
instance, in Samples A and B of Abi Jafar Al Mansour Street, the few existing
frees are relafively low in height, which weakens their effectiveness in providing
protection from rain, wind, and sun. As observed, some pedestrians were walking
under the shaded metro viaduct because of the lack of trees along the sidewalks
(Figure 9.2-42). The fact that users choose a nonprogrammed shaded path clear-
ly underlines the need for shade in the street in this specific context, which should

have been taken into consideration.

In this regard, the most observed pedestrian activities on both streets were
vendors standing in front of their sfores waiting for custfomers. This, in fact, can be
related to the ground-floor uses, which affected not only the form and use of the
street but also the types of users on both streets. Instead of creating mixed and
diverse ground floor uses, including restaurants, cafés, leisure, and other retail
amenities, the dominant uses were mostly services and refailers of construction
materials. Thus, the study found that similar use patterns were reflected in the
notable absence of diverse users along both arteries. For example, Sample B
on Khalid bin Al-Waleed Street is mainly composed of building materials stores,
which aftract groups of migrant day laborers, who congregate in front of stores

to solicit temporary daily work.
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Figure 9.2-40 Series of photographs capturing street public life of the local case studies.
a) Khalid bin Al-Waleed Street, 2022. (Source: Author's Edition).
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ar Al Mansour Street, 2021. (Source: Author’s Edition).
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Figure 9.2-41 Screenshots from eye-tracker analysis software showing participants walking in the automobile
space due to the lack of sidewalks. {Source: Author's Edition).
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Figure 9.2-42 Pedestrians seeking shade under the metro viaduct due to the lack of shaded trees along
side-walks, highlighting the need for alternative sources: Abi Jafar Al Mansour Street, 2021. (Source: Author's
Edition).
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To distinguish the other cities” qudlities, | must

"

speak of a first city that remains implicit.”

Calvino, 1997
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10. Between International influence and local
adaptation

Cities have always been in continuous comparison with other cities in all
aspects, including planning and quality of life. Thinking about a city often leads
to implicit comparisons to other cities. This comparative process is a source of
knowledge from which we can learn and base our architectural and urban prac-
fices. In this regard, we find, in between international influence and local adapta-
fion, a field that is driven toward comparative thinking. This comparative thinking

has a rather instrumental role in learning and inspiration.

Although the international case studies have different geographical and
cultural contexts from the local case studies, this comparative study explores mor-
phological and urban life similarities and differences as a means of learning that
can inform the composition of the urban code. Robinson (2006, p. 62) poses
a thought-provoking question: “Must we wait for social or spatial phenomena
fo become the same before we can leam from experiences in different kinds of
places?” This inquiry underscores the need to crifically examine the conventional
notion that similarities across places are a prerequisite for knowledge transfer.
By raising this question, Robinson’s query invites us to consider the potential of
cross-contextual learning and the merits of embracing diverse perspectives, even
when faced with disparate circumstances. This question is particularly relevant to
the comparative study at hand, which aims to transcend geographical and cul-
tural boundaries to extract valuable knowledge that can inform the formulation of

an inclusive urban code.

International influence can be a source of inspiration in urban studies to be
adapted to the local context. For example, Haussmann's Parisian urban renewal
plan inspired the great avenues that cross maijor cities, from Moscow to Chicago
and from Vienna to Buenos Aires. Lisbon is no exception; during the second half
of the ninefeenth century, Haussmann's avenues were a source of inspiration for

developing Lisbon's new avenues (Rodrigues, 2017).

Moreover, Cerda’s plan for Barcelona was inspired by the urban history
of Spanish colonial cities in America. The international influence of several urban
models, such as New York, London, Buenos Aires, and Portobelo, among oth-

ers, contributes to the idea of the urban grid as a solution for Barcelona’s urban
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extensions. One of the examples studied that inspired Cerda and the plan for
Barcelona was Philadelphia, which was planned in 1683 by William Penn and
Thomas Holme. After extensive consideration of the type of block used in these
cities (rectangular, quadrangular, etc.), Cerdd concluded that the square “Man-

zana" best fit his idea of an egalitarian city (Creixell and Parés, 1977).

Furthermore, as found in studying Riyadh, the local case study, the city was
planned first based on Doxiadis's planning principles as a hallmark of his works
elsewhere, such as Baghdad. Doxiadis's plan for Riyadh was inspired by his
previous experiences, such as the planning for the capital of Pakistan, Islamabad.
Although there is a staggering difference between the two cities in terms of scale
and context, Doxiadis employed similar design elements in Riyadh, such as the

same two-by-two-square-kilometer urban unit (Middleton, 2009).

Ideas travel through distinct geographical contexts and also emerge at
different moments in time. Therefore, as hypothesized in Chapter O1, the complex-
ity of arterial streets, as cities’ fundamental urban element, requires learning from
different experiences to formulate new lines of inquiry that lead to knowledge
creation. Thus, there is an implicit suggestion for recognizing and comparing in-
ternational experiences in parallel with local case studies. This comparative study
allows learning from different experiences, successes, and mistakes, thus morpho-

logically influencing our understanding.

Our interest in the physical form of arterial streets offers new opportunities
to learn from differences as a tool representing infernational influence. However,
seeking local adaptation requires incorporating international influence and local
needs. From this perspective, it is helpful to interpret and adapt the international
influence to favor the local context of Riyadh's vision and the quality of life pro-

gram goals, together with the results of this comparative study.

Therefore, Chapter 10 unfolds the concept of international influence and
local adaptation through two key subchapters. Subchapter 10.1 introduces o
comparative study that considers the international and local case studies, thus
adding new meanings and conceiving different realities with regard to the pro-
cess of decoding arterial street livability. Subchapter 10.2 frames lessons learned
from international influence and the local vision and goals. It aims at local ad-
aptation as a step foward establishing an urban code for livability based on the
three selected scales: micro, meso, and macro.
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10.1. The comparative study

For the development of this research, a comparative study based on the
results of the infernational and local case studies was carried out. The compar-
afive reading of the three scales allows for an understanding of the differences
in the morphological features that enhanced public life in the international case
studies compared to the local ones. Thus, the study answers the question relat-
ed to the impact of street morphology on public life through the three selected
scales to be compared internationally and locally, starting from the microscale

and moving up to the macroscale, as follows:

2.1 The street interface: What are the most important variables of street
interface configurations that influence pedestrians’ visual percep-

tion?

2.2 The street partition: How do street partition compositions influence

pedestrians’ activities?

2.3 The urban sfructure: What physical characteristics of the sfreet's
permeability with regard to the urban context contribute to facili-

tating pedestrians’ flow at the arterial street level2
10.1.1 The street interface

The current study shows that the quantitative measurement of visual per-
cepfion using mobile eye-tracking glasses contributes to studying the form of the
street interface. An interdisciplinary methodology has been applied and tested
in the main international and local case studies in this scale of decoding arterial
streets. The current study addresses the differences between the main case stud-
ies regarding the sfreet interface as a physical entity related to visual percep-
fion, involving pedestrians as the center of creating visually engaging streets that
contribute to composing a spatial framework for livability. This theme connects
street livability on a micro-morphological scale to how people visually perceive
a street by addressing the main question: What are the most important variables

of street interface configurations that influence pedestrians’ visual perception?

As hypothesized, the findings demonstrate that pedestrians interacted vis-
ually with the permeable/accessible (PA) interfaces more than other configu-
rations of street interfaces. This can be observed in all the main case studies,
showing that pedestrians spent more time visually interacting with the permeable
and accessible interfaces than in other areas of interest (AOls). These interfaces
present a dialogue that transfers activities from private to public, from buildings
fo streets. In this regard, the participants’ high visual preference for this type of
interface is due to the street interface’s configurations, ground-floor uses, and the

sidewalks” widths and partitions.
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Regarding the street interface configurations, this study established that
different interface typologies produce various patterns for public life and induced
the participants to spend different amounts of time looking at them. These varia-
bles attracted participants’ visual affention, as pedestrians are visually attracted
to interfaces that offer a connection between public and private spaces. Perme-
ability and accessibility comprise the relationship between a street and buildings,
giving a new extension to the sidewalk space for different public uses, such as
outdoor seating. Thus, the street interface acquires value when it becomes a cat-
alyst for public life, allowing interaction between buildings and the street. It can
be said that these variables are socio-spatial entities, useful for multiple activities

through which people live their everyday lives.

This is an important finding in understanding the way in which the interface
between the public and private plays a crifical role in public life by allowing
interaction and communication with the surroundings. As such, permeable and
accessible inferfaces are not only the most visually stimulating configuration but
also produce a variety of shared spaces accommodating various activities. Thus,
the main international case studies showed different types of permeable and
accessible interfaces that attracted the participants’ visual attention and created
different patterns of public life.

These types, found in the international case studies, arise from the complex
relationship between public and private realms, resulting in tfransitional spaces
that possess various spatial depths. As observed, the more variation there is in
these in-between spaces, the more vibrant social and public activities they tend
to foster. Consequently, it can be argued that some types of permeable and ac-
cessible configurations, like the colonnades or arches found in locations such as
Avinguda Diagonal or Ringstrasse, where public and private domains overlap,
offer shade and shelter to pedestrians and provide the potential for the develop-
ment of urbanity. Moreover, interfaces with alcoves, such as those in Avenida da
Republica or Avenue des Champs-Elysées, which construct a distance between
the sidewalk and the building line, provide a small spatial and visual extension
of the public space and a sitting place for pedestrians, enriching social life in

different ways.

The importance of sireet inferfaces’ configurations and forms has been
discussed in the fields of psychology and neuroscience. Based on psychological
principles, William James stated that “stimulation is the indispensable requisite for
pleasure in an experience” (James, 1890, p. 626). This perspective outlines the
fundamental role of stimulation in enhancing an individual’s experience. In this
regard, street inferface configurations can be prime stimulators of human behav-
ior that may either enrich pedestrians’ experiences or create an experience of
boredom. Colin Ellard (2015) conducted an experimental study in environmental
psychology and neuroscience to assess pedestrians’ emotional states in relation

to different streef facades. The study showed that the designs of facades influence
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the psychological states of pedestrians, whereby blank facades create a sense
of tedium compared to active facades. It has thus been demonstrated that the
general design of the street interface influences pedestrians’ psychological and

emotional states.

The decoded international case studies presented a variety of permeable
and accessible interfaces with transitional spaces, where two realms overlap,
conferring value to the street space. The decoded permeable and accessible
interfaces are characterized by some ambiguity, making them favorable to the
appropriation and use by pedestrians, where they often become places for op-
fional and social activities. These livable arterial streets show interface configura-
fions that can provide not only visual interactions but also create potential spaces
for social inferaction, as stated by various authors (Alexander, Ishikawa and Sil-
verstein, 1977, Brown, Burfon and Sweaney, 1998; Gehl, Kaefer and Reigstad,
2005; Hess, 2008; Glaser et al., 2012).

The interpretfations in Subchapter 8.3 on the main international case stud-
ies, Avenida da Republica in Lisbon and Avinguda Diagonal in Barcelona, re-
vealed that participants’ visual preferences were also related to ground-floor
uses. The study shows that permeable and accessible interfaces, as in Samples
AE, AW, and BW in Avenida da Republica and AS, AN, BS, and BN in Avingu-
da Diagonal, constitute the commercial and social core. Restaurants and social
acfivities were observed, linking permeability and accessibility and immediately
aftracting participants’ eyes. Permeable and accessible interfaces promoted the
connectfion between the ground floor and the street, whereby stores opened
their doors to the public and demarcated the territory facing the street through el-
ements such as advertisements, tables, and seats, which offered different sensory

information and social stimuli, including the visual.

Further, the comparisons reveal that the width and partitions of the side-
walk correlated with the participants’ visual preferences. As demonstrated, the
amount of time that participants spent visually with Samples A and B in Avenida
da Republica and Avinguda Diogonal was greater than that of other samples.
This suggests that the sidewalk width in these samples, between 7 and 19 m, of-
fered an extension of the ground floor, which created contact points between the
two realms. The sidewalk width provided a space that buffered pedestrians from
opening doors and structural elements and created more space for sidewalk
cafés, store enfrances, refail displays, and waiting. This feature was absent in
Sample CE, Avenida da Republica, and CS, Avinguda Diagonal, where the side-
walks were narrow, between 3 and 5 m. They were also adjacent to the road-
way areq, creafing a sense of a lack of safety. Additionally, the sidewalks con-
tained several physical barriers that obstructed participants’ visual perception and
movement, which manifested in the eye-fracking results as less visual aftractive-

ness than in Samples A and B in Avenida da Republica and Avinguda Diagonal.
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In contrast, in the local case studies, Khalid Ibn Al Walid and Abi Jafar Al
Mansour Streets, although the findings demonstrate that pedestrians interacted
visually with the permeable /accessible (PA) interfaces more than other config-
urations of street interfaces, both streets interface configurations lacked inferac-
tional relationships between public and private spaces, with minimal pedestrian
activities and social interactions. In fact, the street inferface is not only a means fo
access public and private spaces but also a place of social and collective life,

which was absent in both local arteries.

The street interface, as found in the international cases, is considered the
space that serves and supports inferactions through which the social dynamics of
the street occur. In this context, the inefficiency of the street interface as a collec-
five space on Khalid Ibn Al Walid and AbiJafar Al Mansour can be affributed to
the lack of the same factors that enriched the main international case studies, in-
cluding the street interface’s configurations, ground-floor uses, and the sidewalks'

widths and parfitions.

In light of this close examination of the configurations of street interfaces in
the local case studies, it is clear that the permeable /accessible (PA) interfaces of
local streets lack an important component that was observed in the international
case studies. Specifically, the element missing is the dialogue between public
and private spaces. In the international examples, these interfaces were config-
ured fo provide additional space, either on the sidewalk or within the building, to
foster social interactions and public activities. However, in the local context, such
enhancements were found to be absent. As a result, the interfaces in the local
streets do not facilitate meaningful engagement and exchange between people
in public spaces and the private spaces they connect to. This observation implies
that permeable and accessible interfaces should not be solely defined by their
glass finishing. Instead, their physical configuration and in-between space play
a vital role in establishing a strong connection between the public and private
realms, thereby promoting urbanity and enriching social life with varied mean-

ings.

When comparing the configurations of street inferfaces in infernational
and local case studies (Figure 10.1-1), it is apparent that the local cases contain
various types of permeable and accessible interfaces that do not facilitate a rela-
fionship between the street and the buildings. These interfaces are predominantly
composed of flush-glozed aluminum systems or curtain walling, which offer lit-
fle connection between the ground floor and the sidewalk and do not provide
additional space for collective use. Therefore, most enclosed buildings can be
described as lacking in architectural complexity or elements such as colonnades,
alcoves, exhibits, or awnings, among others, rendering them uninspiring or, in
some cases, oufright monotonous. These elements have an impact on the domes-
fication of public spaces, as stated by Bobi¢ (2004), and have a great impact on

providing additional attention and spontaneity, as observed in the international
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case studies. This, in turn, affects the rate at which opportunities for the vibrancy

of public life and sensory complexity arise, as also stated by other researchers

(Gehl, Kaefer and Reigstad, 2005; Simpson, Thwaites and Freeth, 2019).

The absence of rich detail, architectural complexity, and features of street
inferfaces along both local case studies reduced the value of the sfreet inferface.
Thus, the street inferface gains less value when it becomes less connected and
integrated with public space, decreasing the interaction between the buildings

and the street.

Between international influence and local adaptation | Chapter 10

402



W

— =

.

. 4 . 4
72m 39m 39m 38m

—

7

—

. . Iy Y Py
57m 28m 7m 24m

'y . * e 4 4
73m 22m 73m 3.5m
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a) The main international case studies. (Source: Author's Edition).
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Moreover, several scholars have stated the role of ground-floor uses in
enhancing social and public life (Jacobs, 1961; Montgomery, 1997). The results
obtained showed that, in contrast with the international livable arterial streets, the
local case studies presented less variety and diversity of uses along the ground
floor on both arteries, which in turn targeted specific users (Figure 10.1-2). As
found, both local streets provided mostly single-use ground floors with a dearth
of basic amenities, such as corner stores, local cafés, and restaurants, which
would generate more affractive interfaces, promote social activities, and lower

the pedestrians’ walking speed.

Regarding the width and partitions of the sidewalk, it was observed that
there were many clear differences between the infernational and local case stud-
ies in shaping and forming the sidewalk. Unlike the international examples, the
results showed that the local streets did not have sufficient sidewalk width to en-
courage an extension of indoor activities to the public realm or give extra space
from the sidewalk to the ground floor. Although Sample A in AbiJafar Al Mansour
Street has relatively wider sidewalks than other samples, this sample also present-
ed spaces only as a fransition point fo pass through for entry or exit buildings, with

fewer visual interactions and social activities.

Furthermore, the results cast new light on the significance of doors and
windows in pedestrians’ visual preferences, where they welcomed participants’
visual attention. As found, the continuity of doors and windows along the main
international arterial streets provides a rich visual and sensory experience. The
results show that pedestrians were visually affracted to doors and windows, in
confrast with the local case studies, which were less complex and closed to the

public realm (Figure 10.1-3).

In summary, in terms of the street inferface configurations, ground-floor
use, and sidewalk width and partition in the local case studies compared to the
international cases, it was found that local arterial streets failed to provide quality
street interfaces that encourage pedestrians’ visual engagement. This compara-
five study thus showed the significant role of the street interface and its configura-
tions, ground-floor uses, and the sidewalk’s widths and partitions as qualities that
relate to each other and support or create pedestrians’ visual engagement and
public life. Thus, in line with previous studies, the current investigation provides
evidence for the importance of the configurations of the street interface in shaping
active street frontages (Bobi¢, 2004; Gehl, Kaefer and Reigstad, 2005; Heffer-
nan, Heffernan and Pan, 2014; Palaiologou and Vaughan, 2014).
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Figure 10.1-3 Screenshots from eye-tracker analysis software showcasing participants' fixation with doors

and windows.
a) The main international case studies. (Source: Author's Edition).
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10.1.3. The street partition

The current scale studies arferial street partition in relation to pedestrian
activities using morphological interprefation and public life studies. The study re-
veals correlations between sireet partition compositions and human activities. The
inferdisciplinary methodology addresses the differences between the internation-
al and local case studies regarding street partition compositions, which allows us
to decode the morphological features that have an impact on the use of the street
space and promote different types of activities. In essence, the question is this:
How do street partition compositions influence pedestrians’ activitiese

The findings support the hypothesis that pedestrian activities occur when
street partition is organized around people and their daily activities. The analysis
of international and local case studies showed that pedestrian activities were
associated with sreefs that offer space for pedestrians’ daily needs and activities.
Such streets have physical characteristics that facilitate different types of activities,
including necessary, optional, and social activities. The study also revealed that
pedestrian acfiviies are influenced by sireet partition compositions, the balance

between pedestrians and automobiles, and the street enclosure ratio.

The results from the international case studies revealed that street partition
compositions reflect the dynamic and permanent character of streefs and their
capability to respond to public life thythms and users’ needs. The results show-
case the diversity of streef partition compositions, which serve diverse roles in re-
sponse to the arterial street's characteristics, strategic and urban location, mobility
logic, and regulations interconnected with the inhabitants’ needs. These spatial
compositions are organized in different orders with different materials, elements,
levels, furniture, size, and uses, all of which define the spatial configuration of the
street layout. These findings emphasize the notion of street partition compositions

as a formal reference from which to study street quality.

The variety of daily pedesfrian activities—including necessary, optional,
and social activities—that occurred in the international case studies, particularly
in Avenida da Republica and Avinguda Diagonal, embodied the partition com-
positions’ role not only in organizing the street space but also in inviting and at-
fracting many people of different ages and genders. As found, the complexity of
partiion compositions in Samples A and B on both avenues produced spaces for
meeting and socialization, where varied activities took place, allowing people to
feel that they were an integral part of that social diversity.

The findings highlight that the partition compositions of the livable interna-
tional arteries could be grouped into two broad types of street functions: “route”
and “place.” These functions balance the ratio between pedestrians and auto-
mobiles, as such (1:1) or (2:1), allowing the street space to offer room for public
life and resulfting in a more balanced accommodation of street mobility and so-

cial life. The findings show that these avenues are composed of main partitions,
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the roadway and the walkways, and sub-partitions, cycling way, the pedestrian
zone, the frontage zone, and the amenity zone, both characterized by well-bal-
anced rafios that serve the diverse functions of this type of street as multi-functional
public spaces. The results strongly imply that livable arteries are composed not
only from the perspective of circulation but also from the perspective of public life

use for a wide range of urban activities that enhance street livability.

For example, the main international case studies demonstrated that pedes-
trians’ optional and social activities were concentrated along the samples that
were formed for pedestrians’ use, which were characterized by wide sidewalks
with approximately 50% of the total width of the street, diverse sidewalk partition
compositions, and active edges. Interestingly, the pedestrians’ realm in these sam-
ples became an urban living room that reflected the city’s identity and generated
vibrant publiclife. The wide sidewalks on these samples were composed of different
sub-partitions that organized pedestrian activities and provided room for different
purposes with amenities, street fumniture, frees, and paving techniques, such as the
Portuguese pavement “Calcada Portuguesa” in Avenida da Republica and the

pattern of the leaf of the trees that grow along Avinguda Diagonal (Figure 10.1-4).

Moreover, the rafio between the street width and building height also
plays a crucial role in influencing pedestrians’ activities and creating a sense of
place in the street. The W:H ratio principle in both main international case studies
was proper, providing a sense of enclosure. Nevertheless, the enclosure was not
only due to the street width to building height ratio but also due to the vertical el-
ements—as in the central pedestrian spaces of the Diagonal, for example. These
vertical elements, including trees, provided a sense of enclosure, where pedesiri-
ans’ acfivities were found to be more diverse, such asin Samples A and Cin Barce-
lona, where the pedestrians’ central space became a room for different activities.

In comparison, the morphological characteristics of the two local arteries
in relation to pedestrian activities revealed two different sections: One presented
the streets’ previous form, and the other presented the new fransformation due to
the infroduction of the public transportation project. However, both sections suffer
from a significant deficiency in terms of accommodating necessary, social, and
optional pedestrian activities throughout the day and night and during different
seasons. Although these streets witnessed a recent transformation in their profile,
including widening the sidewalk and adding new street fumiture, they showed less
diversity in the partition compositions dedicated to pedestrians” and cyclists” uses,
and the sireefs were dominated by automobile spaces. The presence of diverse
street partitions on arterial streefs allows for a wide range of activities and differ-
ent modes of mobility. For instance, the central tree-shaded area of the Diagonal
provides a designated pedestrian zone, fostering the emergence of more optional

activities compared to other sections of the street that lack such designated spaces.

One of the main factors contributing to the absence of pedestrian activities
on Khalid Ibn Al Walid and Abi Jafar Al Mansour streefs at the mesoscale can
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be attributed to the composition of the sireet partitions, which prioritize the needs
of automobiles. The roadway sections occupy most of the street space, while the
sidewalks are predominantly utilized for accessing surrounding buildings, lead-
ing fo a lack of pedestrian activity on the sidewalks. The configuration of street
partitions on these local streets appears to have been designed with an emphasis
on accommodating automobiles, rather than pedestrians, as evidenced by the

limited space and functionality allocated to sidewalks.

Unlike the selected international case studies, the pedestrians’ social and
opfional acfivities in the local case studies occurred only among the sellers in
front of their shops. The local case studies show a lack of public life and pedes-
frian activities where these arteries formed as routes that serve automobile needs.
The wide, automobile-oriented streets blocked the pedestrians’ natural walking

routes and created a sense of danger (Figure 10.1-5).

The morphological inferpretation of both local streets found that the side-
walk, as a ground for sociability, was composed with less complexity in compar-
ison to the selected international streets, thereby negatively affecting pedestrians’
activities. Despite their recent transformation, sidewalks' partition compositions
were found to lack physical qualities that could perform symbolic and represent-
afive functions that foster user interactions. The fixed seating, streetlamps, and rub-
bish bins are significant components of outdoor spaces; however, the sidewalk
partition compositions are a critical factor in the perceived quality of streets, and

they have been undervalued in the local case studies.

Further, the findings revealed that the street enclosure ratio played a signif-
icant role in shaping a more active pedestrian realm, which was balanced in the
selected international streets compared to the local ones. Jacobs (1995) stated
that vertical elements and street enclosures attract pedestrians. In this context, in
the selected international case studies, vertical elements such as trees were found
fo encourage pedestrian activities by separating the pedestrian area from the
roadway, offering pleasant and shaded places and creating a sense of enclo-
sure. On the other hand, the local cases, despite their location in a harsh climate
during the summer, offered fewer vertical elements, including trees, which repre-
sent an essential factor in shading streets for different kinds of social and opfional

acfivities, or even necessary activities (Figure 10.1-6).

Finally, comparing the street partition compositions between the interna-
tional and local cases revealed significant differences in organizing the pedes-
frian and automobile rafio (Figure 10.1-7). The different partition compositions
of the decoded international streets resulted in the coexistence of the different
mobility modes, including vehicles, buses, frams, metfros, and soft mobility options,
as well as providing a place for social interaction, thus making these streets pub-
lic spaces. This qudlity, in contrast, was lacking in the local streets, where urban
arteries became roads only for movement functions, with a significant ratio of au-

tomobile spaces that dominated the maijority of the overall width of these streets.
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Figure 10.1-4 The paving techniques of the main international case studies. (Source: Author’s Edition).
a) Avenida da Republica.
b) Avinguda Diagonal.
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Figure 10.1-5 Cross-sections show the sireet partition compositions of the slected case studies.
a) The international case studies. (Source: Author’s Edition).
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Figure 10.1-6 Cross-sections show the street frees of both the international and local case studies.
a) The international case studies. (Source: Author’s Edition).
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a) The international case studies. (Source: Author’s Edition).
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10.1.4 The urban structure

The study of arterial streets af the macroscale contributes to assessing pe-
destrian flow in relation to urban structure. The comparative study on this scale
reveals the impact of the sireet and block patterns of the urban structure on pe-
destrians’ flow and decodes the association between the permeability of the ur-
ban structure and arterial street livability. This study addresses this question: What
physical characteristics of the street's permeability with regard to the urban con-

text contribute to facilitating pedestrians’ flow at the arterial street level2

As hypothesized, the findings demonstrated that arterial streets that incor-
porate high permeable qualities regarding the surrounding urban structure have
higher pedestrian flows. The study of the relationship between urban permeability
and pedestrian flow showed that arterial streets’” high permeability creates per-
manent active sireets, where in addition to the physical characteristics of the street
inferface and partition, pedestrians linger more in the highly permeable streets.
In this regard, in the main international case studies, Avenida da Republica and
Avinguda Diagonal, the pedestrians’ flow is related to three common charac-
feristics: urban block size and length, street infersection frequency, and urban

porosity.

A permeable arterial street has relational characteristics that create con-
nections between the street and the surrounding urban structure to provide phys-
ical, visual, and sensory connectivity. The result of the urban structure in the inter-
national case studies (see Subchapter 8.1) showed the impact of permeability
on pedestrian flow, allowing us to decode street livability on the macroscale. The
results showed that pedestrian flow can vary in the same street, with various fac-
fors increasing or decreasing pedestrian flow. Although arterial streets are some-
fimes seen as channels for heavy fraffic movements, livable arterial streets can

also allow a high degree of permeability for pedestrian and bicycle traffic flow.

The results obtained from the international arteries underscored the signif-
icance of creating a continuous, well-connected street space that is porous and
permeable fo its surroundings. Notably, Samples AE, AW, and BW in Avenida
da Republica and Samples BS and AN in Avinguda Diagonal exemplified this
principle by facilitating a substantial pedestrian flow. These samples were formed
to maximize pedestrians’ presence and flow, which is a crucial aspect of en-
hancing a street’s livability. The significance of these design elements aligns with
the observations made by Jacobs (1961), who emphasized the importance of

permeability in fostering urban vitality.

Upon comparing these samples with others, it became apparent that
the correlation between high pedestrian flow and cerfain urban characteristics
played a vital role. Specifically, urban block size and length, street intersection

frequency, and urban porosity confributed to the observed high pedestrian flow.
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Samples with small urban block sizes and lengths were found to encourage pe-
desfrian movement as they facilitated more walkable and accessible environ-
ments. Additionally, a higher frequency of street infersections facilitated smoother
pedestrian flow and better connectivity within the urban fabric. Furthermore, the
concept of urban porosity, which encompasses the openness and interconnect-
edness of the built environment, emerged as a significant factor in attracting pe-
destrians and ensuring a continuous flow of activity. Thus, the street’s permeability
allowed for interconnection through the street and block patterns that generated

the dynamism of the streef space.

Regarding block size and length, the most obvious measure of permea-
bility, the morphological interpretations of both main avenues showed a relation
between the average block dimensions and the number of pedestrians using the
street space. For example, the pedestrian counts showed a considerable gap
between the number of people observed in the southern section of Avenida da
Republica compared fo the northem section, which had a long-elongated block
that disrupted transversal pedestrian flows. Moreover, in the case of Avinguda
Diagonal, the cenfral section with a medium-sized block and dimensions that
allowed a high frequency of street intersections presented a significantly higher
number of pedestrians using the street compared to the third sectfion of the ave-

nue.

The urban block size and length identified by several authors as critical
characteristics of urban vitality, such as Jacobs (1961) and Montgomery (1998),
facilitated permeability and walkable access between the avenues and their sur-
rounding areas. It also increased the frequency of street intersections, which was
found to be associated with pedestrian flow, by opening new and alternative
ways for pedestrians and cyclists to access their desfinations and to flow. The
medium to small length of the blocks along both avenues created the capacity
fo penefrate the pores of the urban structure and enriched pedestrian encoun-
ters and flows. These characteristics of street and block patterns contributed to
the presence of different users with different purposes during the day and night,

which decreased in large and long blocks.

Another morphological characteristic that was found in the interpretation
of the international case studies is urban porosity. As found in the L'illa Diagonal
building that occupies the entire block in Sample B in Avinguda Diagonal, the
series of passageways enhanced the infegration with the surrounding urban struc-
ture, allowing pedestrian traffic flows and opening alternative connections to the
street. Despite the fact that these passageways are privately owned, their porosity
facilitates the flow of people where public streets meet private blocks for public

and collective use, creating new ways of appropriating urban space.

The porous spaces created on the ground floor and between the buildings

are crucial to the vitality of the arterial street. In the ancillary international case
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studies, this quality was also defermined to enhance the human scale while re-
inforcing continuity in relation to the urban structure. For example, the Sdo Paulo
Museum of Art (MASP), a significant modern architecture project in Brazil, offers
a safe pedestrian alternative with a close relationship with the city. The MASP
project, designed by lina Bo Bardi, presents a porosity through which the idea
of transforming society through architecture is defended with a collective space

integrated info the city.

Moreover, Conjunto Nacional is a significant building in S&o Paulo, Bra-
zil, which occupies a block bounded by Avenida Paulista. The building, designed
by David Libeskind in 1955, promotes unique relationships between the Avenida
Paulista and the city level on the ground floor. The various entrances, passage-
ways, and corridors along the ground floor create porosity, emphasizing the idea

of confinuity and featuring shops, bank offices, and restaurants (Figures 10.1-8).

Furthermore, the street and block patterns surrounding Avenida da Repu-
blica and Avenida Diagonal fransformed their qualities as multi-functional spaces
info active places that support pedestrian existence and flow from people of
various ages and genders. In comparison, the study of the local examples pre-
senfed streets almost empty of pedestrians and cyclists; vehicles dominated the
urban scene. The morphological interpretations in the macroscale of Khalid Ibn
Al Walid and Abi Jafar Al Mansour streets showed less pedestrian permeability
between these arteries and their surroundings. From the street and block patterns
perspective, there were differences between the international cases compared
to the local ones in terms of urban block dimensions, street intersection frequency,

and urban block porosity, all of which affected the pedestrians’ flow.

The main physical legacy of Doxiadis's planning of Riyadh was that it
transformed the city from a self-contained neighborhood restricted to pedestrian
interaction and flow to one that favored vehicle traffic flow. As found, the street
and block patterns were not formed to support pedestrians’ flow, especially the
integration between the streets and the surrounding urban area. The recent inter-
ventions on both streets that aimed to create more people-friendly streets were
insufficient to facilitate pedestrian access and flow. Paving, lighting, and street
furniture, as the main physical aspects addressed in the streets’ recent transforma-

fion, did not facilitate pedestrian existence.

As argued by Bently et al. (1985), permeability is a crucial indicator of
environmental responsiveness. Thus, in the case of arterial streets, permeability is
closely infertwined with pedestrian flow, in that permeability supports pedestri-
ans’ variety of choices to access the sireet space. In this manner, unlike the anal-
ysis obtained in the international case studies, the study finds in the local cases
a shortfall of permeability that ensures the continuity and diversity of pedestrian

access.
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The length of the urban blocks, longer than 200 meters, played a sig-
nificant role in the absence of the circulation of public life. This finding in in line
with previous studies that have demonstrated the role of short blocks in providing
permeability Jacobs, 1961; Montgomery, 1998; Carmona et al., 2003). Thus,
the comparative study of the urban block dimensions revealed that the long block
size (i.e., great distances) has prevented pedestrians from easy access fo the
street space, especially in a car-dependent city, where distances are crucial. This,
in turn, minimized the sfreet intersection frequency and created fewer opportuni-

fies for pedestrians to flow compared to vehicles.

Along the same lines, Allan Jacobs suggests that the frequency of street
intersections can improve the quality of a street Jacobs, 1995). This quality can
be found in the international case studies, where the short blocks allowed for
more encounters and greater sireet interactions for pedestrians’ flow. However,
compared to the international arterial streets, the results obtained from Khalid Ibn
Al Walid and Abi Jafar Al Mansour streets showed fewer pedestrian and cyclist
intersections, which contributed to decreased pedestrians’ potential to access the
streets (Figure 10.1-9).

In this regard, the international case studies addressed the issue of long
urban blocks by resorting to urban block porosity in order to achieve permeabil-
ity and to allow alternative pedestrian passageways. For instance, in the case of
Sample B on the Avinguda Diagonal, which featured a block length of 343 me-
fers, the implementation of passageways at approximately 100-meter intervals
effectively mitigated the challenges posed by the block’s length (Figure 10.1-10).
Similarly, on Avenue des Champs-Elysées, long blocks of around 230 meters
showcased porosity through features such as covered passages. This quality of
urban block porosity facilitating pedestrian movement can also be observed on
Orchard Road in Singapore, where larger blocks provide opportunities for pe-
destrians to access the block through various passageways. This porosity of the
urban blocks promoted the relationship between the street and the surrounding
urban area, which was absent on both local streets. Furthermore, the lack of va-
riety in spatial solutions in local streets reduced the transition between the street
and the surrounding context, allowing for greater isolation between the streets

and public life.
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Figure 10.1-8 Cross-sections show the urban porosity of the international case studies.
a) The Sao Paulo Museum of Art (MASP). (Source: Author's Edition).

b) Conjunto Nacional, Sdo Paulo. (Source: Author's Edition).
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10.1.5. Lessons from the comparative study

The previous comparative study shed light on existing arterial streets locat-
ed in different contexts and conditions in order to extract qualities and leam from
different experiences, aiming to build a framework for livable arterial streets. In
addition, the comparative study addressed the impact of arterial street morpholo-
gy on shaping public life on three different scales. From this perspective, we found
arterial streefs to be complex urban elements composed of different elements that
have the ability to affect the quality of public life. They are not only fixed structures
but also entfities that relate to and evolve according o daily, weekly, monthly, and

seasonal rhythms and to events, purposes, and uses.

Llewin(1943) stated that the interaction between people and their environ-
ment influences their behavior. Similarly, Hillier and Hanson (1989) viewed the
role of the environment in shaping human activities as the mechanism that affects
human behavior. Thus, we can infer that sireet space is a physical product of so-
ciety with different forms, functions, and meanings that has the ability to affect the

degree of public life and social interaction.

From comparing the international and local case studies, the international
case studies represent successful linear centers as they respond to most of the
pedestrians’ needs. This comparative study provided a clear understanding of the
morphological qualities that attracted pedestrians’ visual perception, enhanced
pedestrian activities, and facilitated pedestrian flow, confirming the inextricable
relationship between street space and public life. The decoded physical qualities
on different scales, dedicated to different themes, show the interconnection and
overlapping between street's different scales, where there is no quality for one

without the other.

Therefore, arterial street space is a multiscale issue corresponding to the
multifunctionality of a complex urban element. From this fact, it can be demon-
strated that public street life is related to different scales, representing the complex
diversity and overlapping between their needs and the spatial settings that rees-

tablish the connections and coexistence of different public life rhythms.
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10.2. The elements of livable arterial streets

“Certain physical qualities are required for a great street.
All are required, not one or two. They are few in number
and appear fo be simple, but that may be deceptive.”
(Jacobs, 1995, p. 270)

The current rapid fransformations of cities and lifestyles show arterial
streets’ capability to organize and give meaning to the new urban dynamics.
The current cities are no longer formed only by a single center but by multiple
and multi-dimensional centralities. In this regard, livable arterial streefs show their
capability of being linear centers that correspond to new ways of life and consti-
tute vibrant urban spaces. As revealed, livable arterial streefs can generate vital

public life and urbanity, becoming the backbone of an urban area.

Supported by theoretical references and the interpretation and decoding
of existing arferial streets, various fundamental characteristics have been defer-
mined on different scales that reinforce the value of arterial streets. In this context,
it has been discerned that decoded livable arterial streets, which translate their
centrality, is predicated upon mixed land use, high density, and the presence of
various connected means of transportation, including soft mobility. Nonetheless, it
is vital to acknowledge that these factors, while pivotal, do not singularly define the
quality of the street space. Instead, they are supported by distinct morphological
characteristics and qualities that synergistically enhance the overall street livability.

Regarding morphological qualities, which were the focus of this research,
the selected livable arterial streets showed that the main spatial characteristics
are interconnected and interrelated on different scales. That is, the quality of street
inferface configurations, street partition compositions, and sfreet and block pat-
terns are related to each other, where there is no quality for one without another.
The forms and configurations of these qualities can express ways of life, fraditions,

and public life needs in different typologies.

The analysis of these streets points to distinct morphological types that es-
tablish connections between public space and private domains, link the street to
the broader urban fabric, and infegrate architecture with urbanism. These decod-
ed types are the result of a complex interplay of various factors, including spatial
utilization, user requirements, urban structures, infrastructure provisions, economic
dynamics, geographical considerations, weather conditions, locational influenc-
es, legislative frameworks, and urban traditions. Despite their specific origins,
these morphological types hold the potential to contribute to the development of
a comprehensive lexicon and reference framework that can promote the creation

of livable arterial streets.
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10.2.1. The street interface configurations

Regarding the microscale, the street interface is a fundamental and deci-
sive element for the development of livable arterial streets, which can be config-
ured with different types to produce sub-types that share the same fundamental
principles. Livable arterial streets allow connection and artficulation between the
street space and the city, creating public and collective spaces. As revealed, the
decoded international arterial streets shared physical and visual permeability as

a fundamental quality that can improve street livability.

The decoded arterial streets presented a variety of street interface config-
urations as classified by many authors (Bobi¢, 2004; Gehl, Kaefer and Reigstad,
2005; Gehl, 2010; Dovey and Wood, 2015). However, the findings demon-
strated that permeable and accessible interfaces constitute visual and social
interactions, which makes them the core focus of the study of sireet interface
configurations. The permeable and accessible street inferface, as a fundamental
quality, can be formed in different configurations. Thus, the fransition spaces can
be formulated with different constructive elements, such as slabs, pillars, beams,
and canopies.

The decoded types of permeable and accessible street interface config-
urations function as complementary spaces, where they can give extra space,
either for the sidewalk or the building, to support social and public activities.
These types shape various places, with varying degrees of function and form. In
this regard, permeable and accessible interface configurations can be divided

into three types.

The first type is configured as an extension of the sidewalk, meaning the
interface penetrates the building line to reach the private space. This type of per-
meable and accessible interface provides extra space for the public realm; in
turn, various public and social activities may appear. The configuration of this
type provides shelter for pedestrians during severe weather seasons through the
inner extension. The decoded livable arterial streets have sub-types of the ex-
tended-out interfaces, with different forms and shapes. The various sub-types, for
example, include various forms of extension that can be fixed structural additions
or femporary attachments, such as a gallery, outdoor café, overhang, canopy,
awning, porte-cochere, and balcony.

On the other hand, the second type is configured as an extension from
the private space fo the public space. In this case, the interface penetrates the
public space, giving extra space for collective use and enhancing the dialogue
between public and private. The second type of permeable and accessible in-
terface can be shaped info sub-types with different structural additions, such as

arcades that function as covered streets providing shade for pedestrians.

Between international influence and local adaptation | Chapter 10

430



431

Finally, the third type is mediated between the two realms, where it is con-
figured without penetrating either the street space or the building. This type is the
most common configuration of the permeable and accessible interface. How-
ever, there can also be sub-types of this category that delineate the boundary

between public and private spaces.

These different types of permeable and accessible interface configura-
fions are also relative to the sidewalk width, partitions, and ground-floor uses,
which can be organized and composed in many ways that generate an overlap
between the buildings and the street space. The visual and physical permeability
on a microscale is also related to ground-floor uses, which contribute to inviting
diverse users with different needs. Thus, the mixed uses of the ground-floor also
act as "links,” which include cafes, bookstores, art galleries, kiosks, and restau-

rants, among others, that diversify the activities of the street.
10.2.2. The street partition compositions

The infernational livable arterial streefs revealed models for the coexist-
ence of unlimited uses and functions. Behind their morphological qualities, many
connotations are hidden. On the mesoscale, which connects the street’s different
levels, a livable arterial street shows complex partitions that correspond to the
multifunctionality of the street. The decoded arterial streets are characterized by
shared fundamental qualities of partition compositions that balance the pedes-
frian and automobile spaces with sufficient flexibility, capable of adapting to
the changes that time and society demand without ever losing the livability that

constitutes their essence.

However, these compositions can be organized in various shapes, levels,
materials, and widths, from which different types of street partitions can be com-
posed in order to enhance street livability. The street in a cross-section is mainly
formed by the roadway and the sidewalks, which are the areas of vehicular traffic
and pedestrian space. Therefore, the roadway and the sidewalks constitute the

predominant composition of the street layout, each with sub-partitions.

The central movement canal, or roadway, is a fundamental area of the
street layout and a primary element that embodies the arterial street function as
a route that connects different parts of the city. The primary purpose of the central
movement canal, or roadway, is vehicle mobility, including segregated space for
public transport. A roadway provides dedicated space for vehicle use separate
from the sidewalk and stationary activities. The livable arterial streets emphasized
the importance of the roadway in forming arterial street centrality. It is a dominant

and influencing element of a street’s overall elements.

The arterial street, as the lifeblood of an urban area, presents a variety

of forms and characteristics of the roadway area, which can include a central
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roadway for non-local traffic separated from local traffic lanes on either side by
tree-lined medians of various widths. It may also include one or two lanes for
on-street parking. The roadway is found to be configured as multi-functional to
accommodate different types of traffic: fast, slow, public transport, and separat-
ed bicycle lanes. In this context, the composition of these spaces—the number of
lanes, parking, and width—all play a significant role in the streef’s spatial struc-
tures and function, which can produce sub-types that share the same primary

qualifies.

On the other hand, the sidewalk space, as a platform for public life and
social inferaction, is a primary element of the streef layout that embodies the
concept of the street as a place. The sidewalks contain social life, including pe-
destrian movements and activities. Despite having many more potential conflict
poinfs between pedestrians and automobiles on such major streets, livable ar-
terial streets present a substantial and extended pedestrian space that is clearly
separated from the roadway with width and partitions that are balanced and that
provide for the needs of diverse users. Therefore, understanding the sidewalks’

composition is key to enhancing public life.

When it comes to physical characteristics, one of the main shared qual-
ities of livable streets’ sidewalks is width that is equal to the space allocated for
automobiles, that accommodates various partitions, and that facilitates contact
and communication without disturbing other functions of the street. Livable arterial
streets require proper sizing—that is, enough space to satisfactorily cope with the
role and centrality of arterial streets. Thus, in livable arterial streets, sidewalks or
pedestrian spaces are used not only as a circulation space, but also as a place

in its own right, capable of accommodating various pedestrian actfivities.

Livable arterial streets infroduce a variety of sidewalk partition composi-
tions that adhere to the same principles that ensure their functions as routes and
places are met. Livable arterial streets offer zones that can be organized in dif-
ferent orders, including the frontage zone, the pedestrian zone, and the amenity
zone. These partitions can have different widths, materials, and levels that are

never composed randomly, where each partition fulfills its function.

Livable arterial streets separate pedestrians and cyclists from vehicles by
cerfain types of partitions or vertical elements. For example, the on-street parking
lane between the sidewalk and the non-local roadway creates a partition and
separates pedestrians from the fast traffic flow. Livable arterial streets also have
frees as vertical elements to separate pedestrians from vehicles and to provide a
sense of safety. Vertical elements such as trees are the most common way fo cre-
ate a safe, shaded pedestrian realm. As pedestrians understand and respond to
comfort, the best streetfs are comfortable, depending on the climate. Trees provide
shade on hot, sunny days and protfection from rain, making the street delightful.
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Eventually, livable arterial streets will have an enclosure that is defined by
the width of the street in relation to the height of buildings or frees along the street.
Enclosure in livable streets is a matter of proportion, as wider streets necessitate a
higher vertical element height to create spatial definition. All livable arterial streets
provide a sense of enclosure, even significantly wide ones. In this regard, frees

provide the needed strength and provide a proper sfreet enclosure.
10.2.3. The urban structure permeability

Since the arterial street is a major route and an essential urban element
on the scale of an urban area, decoding its livability should not be assessed only
at the micro and mesoscales but also at the macroscale. From this perspective,
the view at the urban sfructure level becomes an essential lens for connecting
different street levels. Thus, having identified the livability of arterial streets on the
micro- and mesoscales, we find that livable arterial streets af the macroscale level

share physical qualities that correspond to their primary role in the urban area.

Although it is understood that cities have different urban patterns and that
each embodies a unique identity of an urban area, the analysis of the physical
and designable qualities of the livable arterial streets revealed common qualities
that connect the various components of an urban area. Thus, decoding arteri-
al streets’ livability on the macroscale provided a panoramic view, aiming for
possible physical qualities that strengthen the arterial streets’ urban image and

centrality.

The livable arterial street’s physical and symbolic characteristics have ur-
ban permeability that enriches the street space and maintains its centrality. The
permeability and porosity of the urban structure are critical qualities of livable
arterial streets on the macro scale, as it is not only a principle that is related to the
street layout but also to the surrounding street and block patterns. Urban perme-
ability, as a morphological quality on the macroscale, supports a multiplicity of
choices due to the diversity of pedestrian and cyclist options. At the macroscale,
livable arterial streets share the urban permeability that advocates infegration
and overlapping instead of fragmentation, ensuring the continuity and diversity of

accessibility for pedestrians and cyclists.

Permeability is a feature that livable arterial streets possess, ensuring their
spatial centrality and allowing pedestrians choices of access. In light of these
findings, permeability has a positive impact on the street's qualities, making it
legible with an understandable distribution of the street spaces. Nevertheless,
urban permeability can be acquired through types of different spatial solutions of
great diversity through which accessibility and porosity allow for easy, effective
orienfation; navigation; and dialogue between the street and the surrounding

urban area.
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From a physical point of view, the decoded livable arteries show
small-fo-medium block dimensions, ranging between 90 and 180 metfers in
length, allowing accessibility as the prerequisite of permeability. Livable arterial
streefs also have a high frequency of sireet intersections, 130 mefers on average,
maximizing the number of alternative routes to the surrounding environment. This
most obvious characteristic can generate a series of pedestrian access points
and atfractive nodes for social and commercial activities. It also leads to pedes-
frian flow possibilities and strengthens the formal identity of the street. Thus, livable
arterial sfreets also share active block corners, creafing a sequence of public

spaces and allowing new connections in the urban area.

Moreover, livable arterial streets have urban porosity and spatial conti-
nuity through transition spaces. These ambiguous transition spaces—between the
public and private and between architecture and urbanism—stimulate the street’s
role as a linear center that connects the street space with the surrounding area.
These spaces allow a meetfing between the street and the block'’s interior or be-

tween two sfreets, which infroduces urban porosity, diversity, and spatial richness.

Although buildings that generate urban porosity are exceptional in a city's
fabric compared with the majority of other buildings, they nevertheless have a
relevant role in enhancing arterial street livability and adding spatial quality. This
understanding is due fo the fact that the form underlying these buildings makes it
possible to open the interior of a block or to connect parts of the urban fabric,
including patios, passages, pathways, and porticos, as fransitional spaces be-

tween the buildings and the street space.

When framing the types of urban porosity and transition spaces, we can
reveal different types that share urban porosity, which can be identified from the
level of permeability they generate. Thus, the interpretation of the case studies
resulted in the identfification of various types of urban porosity, such as patios and

passageways.

However, the above types are not the only typology of permeability; other
types can be revealed. Thus, the permeability of all its types is an added value
fo the arterial streets because if facilitates the streets’ roles as routes and places.
These urban qualities have an essential role beyond the form-function relation-
ship—namely, fo atiribute symbolic value and to accentuate the three-dimension-

al aspect of the street.
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“the street has always been the scene of this
conflict, between resident and traveler, be-

tween street life and the threat of traffic.”

Appleyard, 1981
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11. Between decoding and coding

From an urban, multiscale approach, the livable arterial street is a socially
constructed urban element that is constantly developing and changing based on
a sef of complex and interrelated relationships, giving the street space its specific
function and meaning. These complex multi-scalar and multi-dimensional rela-
fionships compose not only forms, spaces, and objects but also diverse social
practices and activities. In this regard, this study decoded the arterial street qual-
ities based on the relationship between spatial and social forms, where arterial
street qualities can influence public life and enhance street livability and quality

of life.

Although the livable arterial streets decoded in this study shared several
fundamental principles at different levels of resolution, they were articulated by
different types of spatial characteristics, from which the street gains its quality and
vitality. Decoding arterial street livability demonstrated different types of interface
configurations, street partition compositions, and street and block patterns, within
which the livability of the arterial street can be determined. In this sense, it is evi-
dent that the generic idea of a livable arterial street is precisely associated with

fundamental physical principles and social needs.

The specific conditions in which the relationships between spatial and so-
cial forms are established are constantly transforming, and each society has a
particular pattern of occupying street space. Thus, the different types of spatial
characteristics take different configurations, compositions, and patterns that con-
finuously form according to the particularities of the social needs that correspond

to different societies and moments.

International arterial streets, with their variations in forms, contexts, and
cultures, show a clear capability of accommodating the coexistence of various
fransportation modes and pedestrians’ activities and needs as a clear expression
of their complexity. The livable arterial streets decoded in this study displayed
characteristics that are not self-contained but are linked by fundamental spatial

principles that reveal their synergies.
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From the case studies, types were exiracted based on their shared mor-
phological characteristics. The types refer, first and foremost, to the spatial or-
ganizing principle that defines arterial street livability. The decoding process in-
dicated that the aspirations and interests of any street always have to relafe fo
local interests. Within this fact, between decoding and coding, there are “types”
that seek the optimal solution that fulfills the needs of their users and those of the
local urban community. As a result, types are required to correlate the complex

morphological and social realities.

Therefore, Chapter 11 unfolds the concept between decoding and coding
as the quintessence of the disserfation, from which we can create an urban code
for livability and answer the study’s main question. The coding of the decoded
qualities is based on types that were generated from the international livable ar-
terial streets located in different contexts. These types share the same fundamental
formal quality but differ in the forms, scales, and circumstances of their contexts. In
this regard, subchapter 11.1 infroduces the typomorphological approach, while
subchapter 11.2 refines and elaborates on the urban code based on the three

selected scales: micro, meso, and macro.
11.1. Typomorphological approach

In this research, “type” acts as an outcome of the decoding process and
as an approach to formulating an urban code for livability. As such, between
decoding and coding is the concept of “type,” which lends itself as an effective

approach to describe morphological commonadilities.

The concept of type interests us not only as a cognitive or classification
category of what has been decoded but also as a way in which we can establish
an urban code that can be adapted in different contexts based on local needs.
As mentioned in Chapter 04, according to Moudon (1994), typomorphology is
the study between morphology and typology. It is characterized by combining
morphology and typology, as stated by Bobi¢ (2004, p./0): “Typo-morphology
reflects the fact that morphology and type cannot be separated, nor can one
term be dominant over the other.” It is a fundamental approach that follows the
process of decoding streetfs’ physical qualities in order to recompose the artferial

streets’ morphological qualities that enhance livability.

In fact, the theme of type and typology is commonly used and discussed
in the fields of architecture, urbanism, and history (Rossi, 1966; Steadman, 1979;
Caniggia and Maffei, 2001; Cataldi, 2003; Panerai et al,, 2004; Proenca, 2014).
However, in architectural theory, type and typology began to gain relevance at
the end of the eighteenth century. The first to theoretically formulate the concept
of type into architecture, relating it fo artistic production and establishing its differ-
ences in relation fo the model, was Antoine Chrysostome Quatremére de Quin-

cy (1755-1849), through a rational and scientific method (Madrazo, 1995).
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For Quatremere de Quincy, “The word ‘type’ represents not so much the
image of a thing fo be copied or perfectly imitated as the idea of an element
that must itself serve as a rule for the model. . . . The model, understood in terms
of the practical execution of art, is an object that must be repeated as it is; type,
on the contfrary, is an object, according fo which one can conceive works that
do not resemble one another at all. Everything is precise and given in the model;
everything is more or less vague in the type. Thus we see that the imitation of types

involves nothing that feelings or spirit cannot recognize.” (Quatremere de Quincy

quoted in Rossi, 19606, p.40)

Quatremere’s definition and perspective of conflating architecture with
sociality through the heuristics of type were discussed by historians and architects
such as Aldo Rossi (1931-1997), who defines “type” as the very essence of ar-
chitecture (Rossi, 1966). It has also been used many times as a starting point for
the theorization necessary for the study of types. Moneo (1978, p. 23) defined
type “as a concept which describes a group of objects characterized by the
same formal structure”. That is, it implies the presence of certain shared structural
characteristics among various objects. As the level of specificity within a group
increases, additional levels of categorization emerge, leading fo the formation of

new cafegories of types.

Thus, the type contains symbolic meanings for something else with estab-
lished common characteristics, which a phenomenological process can manipu-
late; that is, it corresponds to an element that can be invoked but does not imply
the reproduction or repetfition of existing forms. On the other hand, typology is the
study of types, or rather, the study that proceeds to a classification by types based
on an investigation built on observation and description (Moneo, 1978). Typolo-
gy, therefore, is generally a cognitive system, as it allows a vast set of phenomena
to be grouped and ordered by categories, classes, or scales. According fo Bo-

bi¢ (2004), typology is related to the fundamental physical and functional scales.

Relatedly, as mentioned above, the first works of typological analysis
linked to urban morphology, which established relationships between urban
morphology and built typology, were based on the works of the Italian School,
developed by Saverio Muratori in the 1950s. Muratori founded the ltalian school
of typology by developing a study on the urban fabric of Venice and proposing
a typomorphological method of analysis for understanding the structure of cities

(Moudon, 1997).

In various writings and works in architecture and urbanism, since the
mid-twentieth century, the typomorphological approach has assumed a critical
role in interpreting the urban fabric’s dynamics and decoding the urban physi-
cal and spatial elements based on systematic classification processes (Moudon,
1998). Thus, type and typology can be an approach to conceiving, interpreting,
and constructing the city and its elements. Concerning this research, typomor-
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phology is used to describe the final types found within the study, from which the
urban code can be formulated. In other words, after the morphological charac-
terization and inferpretation, the typomorphological framework consists of the

elaboration of the types that compose livable arterial streets.
11.2. The typomorphological urban code

Urban coding, as a tool for regulating the built environment, has a long
history and has made contributions to shaping better cities and enhancing overall
place quality (Carmona, 2009; Adams, Croudace and Tiesdell, 2011). Urban
coding has always been historically interwoven with the history of planning fo
create more livable urban environments, such as Seaside, a Florida development,
which defines standards for plot size, public space location, building heights, and
parking (Marshall, 2011). However, the term “urban code” embraces a diversity
of practices and can be understood in many ways in urban studies, as Marshall
(2011) stated that any code used in the urban context, such as a building code,

design code, or zoning code, can be represented as an urban code.

In the context of this thesis, the typomorphological approach is used to
categorize the final types of livable arterial streefs that have already been ac-
knowledged for their quality based on the dominant types identified in each case
study. Although these types have emerged from a specific set of cultural, climatic,
and economic facfors, the typological principles underlying them have the po-
tential to be transferred and adapted to different contexts to be an explicit and
implicit reference point. As stated by Christ et al. (2015), the concept of typology
is characterized by its abstract and general nature, allowing if to tfranscend spe-

cific geographical locations.

The approach infroduces a diversity of types, sharing the same principles
but using different variables. The approach, as a heuristic and didactic instrument,
answers the question of how to build an urban code for livability by reinterpreting

the livable streets’ morphological qualities that influence public life.

In this regard, the urban code takes the form of “types” that allow for ad-
apfation to particular cultural conditions expressed through abstract representa-
tions, reducing the street elements to their fundamental form and allowing space
for additional variations within the type. Therefore, urban arterial streets can be
created or improved through a continual process of decoding and coding fo-
ward desired cultural ends. In this context, the urban code in this research differs
from the idea of @ model, which is associated with copying and imitation; instead,
it aims fo create a typology of physical qualities that can be developed and
adapted fo different contexts. From this perspective, the urban code does not
stipulate a model or design solution; rather, it is a part of the design process and

a means to ground urban design in urban morphology.
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The following urban code seeks to formulate ground rules or recommen-
dations for the arterial streets based on the extracted morphological quadlities
decoded from the referential case studies. As the morphological characteristics
of arterial streefs were interpreted and decoded on different scales of resolution,
coding the extracted qualities is also based on the same level of reading the
streefs, where each level categorizes a different set of properties that determine
livability. From these criteria, we can proceed to the first property on each scale,
which can group together elements that have common characteristics and share
the same fundamental property. The scale of resolution holds the potential to or-
ganize and classify the exiracted qualities through rational abstraction, reducing
them to their simplest expression and allowing for the structuring of the urban
code. The coding of each of the three scales is classified following the bottom-up

approach, starting from the microscale, as follows:
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11.2.1. The microscale

The microscale describes the smallest level of resolution that focuses on
the quality, which is related to the relationship between the street interface and
pedestrians’ visual perception. Although a variety of inferface configurations can
create permeability and accessibility, not all of them can be considered as an
urbanity interface. Therefore, the main principle of this scale is the permeability
and accessibility of the street interface configurations that are able to generate

streef public life.
(A.1) The street interface configurations

The permeable and accessible street interface configurations, according
fo their relation to public and private spaces for public use, can be categorized
info three types (see Figure 11.2-1). However, these three types can have sub-
types through additional fixed or temporary structures or attachments (e.g., bal-

conies, overhangs, canopies, awnings, efc.), as follows:

(A.1.1) is a permeable and accessible interface type, where the interface
at the ground floor penetrates the building line, creating an inward extension and

providing extra space for the sidewalk.

In terms of form, the (A.1.1) interface can manifest in diverse architectural
expressions that are confingent upon various facfors, such as context, regula-
fions, and design intentions. It may encompass a recessed entrance that beckons
pedestrians inward or a continuous canopy-like structure that extends from the
building facade, serving as both a shelter and a delineator of a distinct spatial
zone. The form may incorporate architectural elements such as columns, arches,
or ornamental motifs, thereby enhancing visual interest and bestowing a sense of

architectural character upon the interface.

The dimensions of this interface type constitute a pivotal aspect, as they
directly influence its functional efficacy and occupations. The width of this inter-
face type can vary based on several factors; however, a range between 1 and
6 meters in width may provide a generous spatial allocation that accommodates
a range of pedestrian activities with utmost comfort. Within this expansive width,
various occupations can be fostered, cultivating a vibrant pedestrian environ-
ment. For insfance, the provision of strategically placed seating areas, comprising
fixed benches or flexible seating elements, offers pedestrians respite and oppor-

tunities for social engagement.

Moreover, the inward extension facilitated by this interface type presents
an array of possibilities for use. In addition, it can serve as an incubator for small-
scale pop-up shops, boutiques, or streef vendors, invigorating street life and fos-

tering local economic activity. It may also invite the incorporation of art installa-
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fions, sculptures, or interactive displays, thereby transforming it info an engaging

public space that invites passersby and enriches street life (Figure 11.2-2).

(A.1.2) is a permeable and accessible interface type where the interface
af the ground floor penetrates the sidewalk, creating an outward extension and

providing extra space for collective uses.

In terms of form, the (A.1.2) interface type can be realized through vari-
ous forms, including canopies or arcades. Canopies comprise elevated structures
that extend horizontally from the building facade, providing shelter and protection
to pedestrians below. Arcades, on the other hand, are characterized by a series
of arches or columns supporting a roof structure, creating a covered walkway.
Both forms confribute to enhancing pedestrians’ comfort and convenience, serv-

ing as protective elements against inclement weather conditions.

The extension’s width, which can vary from 1 meter to 10 meters, is con-
fingent upon multiple factors, including the width of the sidewalk and applicable
regulations. This variation in width allows for flexibility in accommodating differ-
ent urban contexts and user requirements. The ample space provided by the ex-

tended inferface fosters diverse collective uses, further enriching the street space.

This inferface type generates various potential occupations that contribute
to the vitality and functionality of the street. First, the outward extension can serve
as an exhibition area, where objects are displayed on the pavement. Moreover,
this extended interface effectively lends itself to being utilized as a sidewalk café,
offering a temporary or seasonal extension of the building’s amenities. By inte-
grating seating areas and tables within the extended space, the interface fosters

opportunities for social gatherings (Figure 11.2-3).

(A.1.3) is a permeable and accessible interface type where the interface
af the ground floor mediates the building and the sidewalk without penetrating
either public or private space, creating an equilibrium between public and pri-

vate space.

This interface type represents the strictest division between public and pri-
vate areas, where the two domains meet directly and confront each other without
ambiguity. This interface type is characterized by a small width, which can extend
up to 0.9 meters. This limited width is determined by the form and function of
the interface. It allows for the inclusion of elements such as a colonnade, which
consists of evenly spaced columns supporting a building above. These columns
serve as an integral part of the public space, providing a sense of protection and
creating a place for social gatherings (Figure 11.2-4).
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Figure 11.2-1 Cross-section of the three main types of the permeable and accessible street interface config-

urations (Source: Author's Edition).
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Figure 11.2-3 Cross-sections of the microscale (A.1.2). (Source: Author's Edition).
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11.2.2. The mesoscale

The mesoscale represents the intermediate lens that links the different
scales for reading the street. The main property of this scale is the sfreet partition
compositions’ complexity and diversity, which allow the sfreet to function as a

route and a place and which can have various composition arrangement types.

(B.1) The street partition compositions

The street partition compositions can never be formed randomly; they must
fulfill the arterial street's function as a route and a place, balance pedestrian and
automobile needs, and create a sense of enclosure. This complexity and diversity
of street partition compositions can be formed in different types of arrangements,
ratios, and relations. Thus, based on the two realms of the street, the pedestrian
and roadway realms, three main types can be categorized. These types can

share some of the principle qualities of livable arterial streets.

The roadway is located in the central area of the streef space, with at least
two and often three lanes in each direction, or multiple lanes in one direction
only. This roadway is devoted to relatively fast through-going traffic. The overall
width of the center realm is determined by balancing considerations of the avail-
able right-of-way (maximum of about 50 percent of the street width), the traffic
capacity desired, and the need for pedestrians to cross the street safely. Pub-
lic transit is best accommodated in the lane adjacent to the roadway fo ensure

speed and accommodate large vehicles.

The pedestrian realms are on the sides of this roadway, separating it from
the abutting buildings. These can include the sidewalk, a narrow access street
with at least one parking lane and one moving lane, and a confinuous free-lined
median. Movement in these realms is slow and mainly intended to serve as ac-

cess to the buildings and uses along the street, and for slow local fraffic.

Establishing a pedestrian realm in all the area that extends from the edge
of the right-of-way to the edge of the median along the central roadway is vital
to a successful and safe arterial. However, the pedestrian realms on both sides,
or in the center area, should be at least 50 percent of the overall width of the

right-of-way.

The pedestrian realm should be defined strongly by a continuous median,
planted with at least one uninterrupted, densely spaced line of trees, that marks
the boundary with the central, through-traffic realm. The canopy of trees and the

buildings facing the sfreet create a defined enclosed space at a pedestrian scale.

The median can accommodate many amenities for pedestrians, such as
fransit stops and subway entrances, kiosks, benches, or fountains, all of which
encourage many crossings between the sidewalk and the median, thereby in-

creasing the domination of all the space by pedestrians.
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On arterial streets, continuous medians bound the center roadway and
the pedestrian realms on each side, separating them and joining them simulta-
neously. Medians are the most flexible part of the design of an artery, and their
form and character determine a great extent, the form and character of the street.
The primary function of the medians is fo define and protect the pedestrian realm
from the speed and noise of traffic on the center roadway. The medians create a
more tranquil and slow-paced realm between them and the buildings facing the
street. The width of the medians depends largely on the width of the overall right-
of-way. However, as an absolute minimum, the medians must be wide enough to

accommodate a line of closely spaced relatively large trees.

Therefore three main types can be categorized as follows, which can be
extended fo include a variety of other sub-types (Figure 11.2-5). The first type
comprises a wide central roadway, occupying approximately 1/3 of the total
street width, primarily intended for through traffic and other transportation modes.
Optionally, a tree-lined median may be included. The sides of the street are ded-
icated to pedestrian spaces, which incorporate bicycle paths along their out-
er edges. These pedestrian areas, encompassing about 2/3 of the total street

width, are separated from the roadway by rows of street trees.

In the second type, the central space accommodates a roadway for
through traffic and a wide pedestrian area, which constitutes approximately 2,/3
of the total pedestrian space width. This central pedestrian space can be entfirely
designated as a pedestrian promenade or configured to include cyclist lanes.
Public transportation systems act as separators between the pedestrian space
and the roadway. In this type, the sides of the sireet are narrower and primarily

serve as access points for pedestrians to adjacent properties.

The third type involves an alternating allocation of space between pedes-
frians and automobiles along the street with different widths. The central roadway
in this type occupies approximately 2/3 of the total automobile space width,
while the remaining 1,/3 is dedicated to local traffic along the sides of the street.
A grassy median or cyclist lane separates the local traffic and through traffic. The
pedestrian realms of this type are divided between the central pedestrian spaces
and the sides of the street.

Thus, the complexity and diversity of street partition compositions arise
from the various possibilities that different street widths offer. Depending on the
width of the street, different arrangements, rafios, and relations can be employed
to create an effective street partition. Figures 11.2-6, 11.2-7 and 11.2-8 present
the possible types found in existing livable arterial streets where each type in-
cludes the following:

(B.1.1) The street partition compositions’ diversity and complexity.
(B.1.2) Pedestrian-to-automobile ratio.

(B.1.3) Street trees and enclosure.
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Figure 11.2-5 Cross-sections of the three types of street partition compositions. (Source: Author’s Edition).
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11.2.3. The macroscale

The macroscale refers to the largest scale, from which the arterial street is
connected to the surrounding urban structure. The main characteristic of this scale

is the permeability of the street and block patterns.
(C.1) Urban permeability.

Block size and length play a significant role in determining the permeabil-
ity of the urban structure. Along arterial streets, urban blocks have lengths ranging
from 100 to 180 meters on average. This small to medium length facilitates easy
access and promotes permeability between the street and the surrounding ur-
ban structure while maintaining the continuity that characterizes arterial streets. By
maintaining an optimal block length, the urban fabric can achieve harmonious
integration with the arterial street, ensuring that pedestrians and cyclists can nav-

igate through the area with convenience and efficiency.

In this regard, along arterial streets, it is desirable to have a high frequency
of street intersections for pedestrians and cyclists. A range of 100 to 180 meters
is often considered optimal as it ensures the necessary permeability between the
arterial street and the surrounding urban fabric. Frequent intersections facilitate
convenient access, encourage pedestrian and cyclist movement, and foster a
sense of connectivity and integration within the urban sfructure.

In cases where block sizes exceed 180 meters in length, urban porosity
becomes crucial to mitigate the challenges posed by such extensive blocks. Ur-
ban porosity refers o the intentional creation of alternative access points and the
construction of spatial ambiguities to alleviate the impact of long block lengths.
By incorporating elements such as passageways, squares under buildings, or ar-
cades, a continuity of flowing space within the urban structure can be achieved.
Moreover, urban porosity infroduces a dynamic and varied spatial experience,

adding richness and complexity o the urban environment.

The following presents the different layers that compose the horizontal
plane based on 1000-by-1000-meter extracts of eight selected international

case studies.

(C.1.1) Block size and length.
(C.1.2) Street intersection frequency.

(C.1.3) Urban porosity.
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"Certain physical quadlities are required for a
great street. All are required, not one or two.
They are few in number and appear to be sim-

ple, but that may be decepitive.”

Allan B. Jacobs, 1995

e
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12. Final Considerations

This concluding chapter serves as the culminating endeavor of this study,
wherein a synthesis of the principal research findings is presented and examined
in light of the established research aims and questions. The chapter delves into
the inherent value and contribution of these findings, thereby enriching the exisfing
scholarly discourse. Drawing upon these insights, this chapter delineates potential
avenues for future research, thus opening up new horizons for scholarly inquiry
and advancement. By engaging in these comprehensive endeavors, this chapter
encapsulates the study’s denouement and provides a profound comprehension
of its broader implications while inciting curiosity for further exploration in the

academic realm.
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12.1. Introduction to Chapter 12

Although the complex nature of the concept of livability and the compo-
siion of arterial streets, this research aimed at elaborating an urban code for
arferial sfreets that can be adapted fo the context of Saudi Arabia. The main
research question of this thesis is as follows: How to build an urban code for

livable arterial streets that can be adapted to the Saudi Arabian context?

This question was answered through achieving the research objectives of
this study, namely: to formulate an urban morphological code that supports liva-
bility af the arterial street level (research objective 1), to contribute to the quality of
life program in Saudi Arabia (research objective Il), and to test ways of studying
and measuring the complexity of arterial street livability and determining the phys-
ical characteristics of arterial streets that influence public life (research objective
I1l). Furthermore, in order to reach the three objectives while obtaining answers
to the main research question, research sub-questions were formulated, inform-
ing the steps taken in the approach fo this research. The research sub-questions
were answered through a theoretical study and through the interpretation and
decoding of the selected international and local case studies. Research objective
Il was achieved primarily by answering the research sub-questions conceming
the way arterial street morphology impacts street life. Research objectives | and
Il were achieved through the synthesized findings. By fulfilling the research ob-
jectives and by analyzing the combined findings of the research sub-questions,
the main research question was answered. In this manner, by understanding the
complexity of arterial street livability at three scales, the urban code for arterial
streets emerged. As a result, this study developed a three-scale typomorpholog-

ical code for the design and planning of arterial streets.
12.2. Synthesized response to the research questions

The main research question of this dissertation is this: How to build an ur-
ban code for livable arterial streets that can be adapted to the Saudi Arabian
contexte

The response to this main research question primarily consists of two as-
pects. The first is related to the understanding of the livable arterial streef as a
linear urban center that has fundamental morphological principles that atfract pe-
destrians’ visual perception on the microscale, provide opportunities for various
pedestrians' activities on the mesoscale, and facilitate pedestrians’ fransversal

flow on the macroscale.

This research demonstrated that on the microscale, livable arterial streets
provided permeable and accessible interface configurations, a mix of ground-
floor uses, and wide sidewalks, leading to visual and social interactions. On the

mesoscale, they presented complex partition compositions, a balance of pedes-
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frian-to-automobile spaces with rafios of approximately 1:1 or 2:1, and street
enclosures with ratios ranging between 1:1, 2:1, and 3:1. On the macroscale,
livable arterial streets presented urban permeability with small-to-medium block
dimensions, ranging between 90 and 180 meters in length, street intersection fre-
quency of 130 meters on average, and urban porosity, enriching the street space

and maintaining its centrality.

The second aspect is related to understanding the urban code as a regu-
latory tool that redefines the arterial street as a place and reshapes its elements
to create livable arteries that fulfill human needs and foster public life. The urban
code is based on absiract morphological principles extracted from the reference
case studies of livable arterial streets. It is a communication instrument that con-
veys meaning at the convergence of theory and practice. Thus, the urban code

synthesizes a diversity of types, allowing for code with flexibility in the context of

Saudi Arabia.

In this manner, generating an urban code for livable arterial streets that
can be adapted fo the context of Saudi Arabia is based on a process of inter-
prefing, decoding, and coding the physical characteristics that foster public street
life, where the output of every phase feeds the next phase. Those processes begin
with understanding the arterial street and ifs livability as complex concepts that
are affected by physical, social, functional, and traffic attributes on different levels
of resolution, including micro, meso, and macro scales. These characteristics point
fo morphological interpretations and public life studies as an interdisciplinary,

multiscale approach to decoding the livability of streets.

The second phase is based on understanding the city and its components,
including the sfreets, as a source of knowledge and as a valuable tool from
which we can learn. Thus, creating a livable arterial street starts with decoding
other existing livable arteries as a reference to understand how they are formed
to foster public life. After decoding existing arterial streets that represent livable
linear centers based on an interdisciplinary multiscale approach, local arteries
were also decoded using the same methods and approach in order to analyze

existing physical issues affecting public life and livability.

As this research understands that the content and rhythm of public life
are not identical throughout societies and cultures, the next phase infroduces a
comparative study on the results of the international and local case studies. The
comparative study extracts the morphological types that enhanced public life
to build a framework for livable arterial streets. These types possess an abstract
and general nature allowing for transfer and adaptation to suit different cultural,
climatic, and economic conditions, and can serve as an explicit and implicit ref-
erence point. Thus, the extracted types can be adapted to the vision and needs
of Saudi Arabia. Finally, in order to arrive at general principles about livable
arferial streefs in the local context, the urban code is formulated addressing on

three morphological scales.

Conclusion | Chapter 12

478



479

Response to research sub-questions: What is the impact of arterial street

morphology on public street life?

From an interdisciplinary, multiscale perspective, the study demonstrated
that arterial streefs are constructed based on a set of complex, interrelated relo-
fionships that generate various types and patterns of social and public life. There-

fore, arterial street morphology can impact public life on three scales, as follows:

The microscale: What are the most important variables of street interface

configurations that influence pedestrians’ visual perception?

The study demonstrated that the physical and visual permeability of the
street interface configurations influenced visual and social interactions more than
other variables. The permeable and accessible street interface allows connection
and articulation between the public and private spheres and creates public and
collective spaces for daily social life. This variable consists of different types that
function as complementary spaces, where they can give exira space, either for
the sidewalk or the building to support social and public activities. Moreover, the
different types of permeable and accessible configurations are related to the
width and partition of the sidewalk and ground-floor uses, inviting diverse users

and supporting pedestrians’ visual engagement and public life.

The mesoscale: How do street partition compositions influence pedes-

trians’ activities?

The composition of street partitions plays a significant role in influenc-
ing pedestrians' activities. Through this study, it has been established that street
partiion compositions have a direct impact on the types of pedestrian acfivities
that occur within these spaces. By creating various types of spaces, street parti-
fions support different categories of pedestrian activities, including those that are
necessary for daily functioning, optional activities, and social interactions. The
dimensions and arrangement of street partitions have a critical role in shaping
the behaviors and engagement of pedestrians. Achieving a harmonious balance
between pedestrian and automobile spaces is crucial in creating an environ-
ment that supports diverse pedestrian activities. Ratios such as 1:1 or 2:1, where
pedestrian space is equal fo or larger than automobile space, contribute fo the

functionality of the street as both a route and a place for various acfivities.

The macroscale: What physical characteristics of the street’s permeabil-
ity with regard to the urban context contribute to facilitating pedestrians’ flow

at the arterial street level?

The study of the relationship between urban permeability and pedestri-
an flow demonstrated that pedestrian flow is related to urban block size and
length, street infersection frequency, and urban porosity, which can increase or

decrease pedestrian flow. The results revealed the contribution of these physical
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characteristics to pedestrian flow, as they were a catalyst for proper pedestrian

environments and generated the dynamism of the street space.
12.3. The research contribution

The method and outcomes of this thesis have both theoretical and prac-
fical implications. The most important contribution is building an urban code for
livable arterial streets, extracted from acknowledged examples of livable arterial
streets. In addition, this typomorphological urban code can be reformulated in
other contexts, as it is based on abstract types of principal physical qualities that
allow flexible adaptation to diverse contexts. In this regard, the urban code, as
the study’s main contribution, characterizes and systematizes what is a livable
arterial street.

The current study thus emphasizes the role of the arterial street as a com-
plex, mulfi-functional urban element that combines route and place roles, influ-
ences public life, and improves livability. Although there is a lack of studies related
to arterial streets’ livability, this research combines the livable street’s physical at-
fributes (Jacobs, 1995; Ewing and Handy, 2009; Mehta, 2013); social attributes
(Gehl, 1987; Lofland, 1998); functional atfributes (Montgomery, 1998; Ho and
Douglass, 2008; Glaser et al, 2012); and traffic aftributes (Appleyard, 1981;

Bosselmann, Macdonald and Kronemeyer, 1999).

In light of this approach, this thesis proposes an interdisciplinary, multi-
scale methodology by combining morphological interpretations with public life
studies for decoding the complexity of arterial street livability on three scales,
micro, meso, and macro. The methodology, therefore, integrates quantitative and
qualitative data to overcome the limitations of the measurement of livability af the

arterial street level.

In line with previous studies on the street interface (Bobi¢, 2004; Gehl,
Kaefer and Reigstad, 2005; Glaser et al, 2012; Dovey and Wood, 2015), the
street partition {Jacobs, 1995; Proenca, 2014), and the urban structure (Jacobs,
1961; Siksna, 1997; Montgomery, 1998), the current invesfigation provides ev-
idence of the role of the street's physical characteristics in shaping public life.
The study emphasizes the importance of the configurations of the street interface
in shaping active street frontages that attract pedestrians’ visual perception, the
compositions of the street partitions in supporting different types of pedestrian
activities, and the role of urban structure in providing permeability that facilitates

pedestrian flow.

Regarding the street interface, the research connects street livability on a
micromorphological scale to how people visually perceive a street. The current
investigation offers empirical insight into the importance of street interface config-

urations in shaping public life by engaging users in real-life situations as the basis
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for livable and active streets. This adds value to previous studies on street inter-
faces’ spatial, social, and cultural conditions (Bobi¢, 2004; Dovey and Wood,
2015; Kamalipour, 2016; Simpson, Thwaites and Freeth, 2019; Thwaites, Simpson
and Simkins, 2020). As we understand cities’ elements in terms of types (Sto-
janovski and Axelsson, 2019), the current investigation shows how different ty-
pomorphological configurations of street interfaces influence pedestrians’ visual
perceptions. In this regard, a typomorphological investigation, as an approach
to urban morphology, not only elucidates patterns and types of morphological
configurations with an intuitive understanding based on architectural or urban

design but also reveals the visual perception of these configurations.

The study of public life has often been carried out through two main meth-
ods: interviews and personal observations. These methods have been proven to
be an effective means of understanding public life's patterns, activities, and data
regarding the numbers, ages, and genders of people in a public space (Gehl
and Svarre, 2013). However, applying these methods to individuals” experiential
perception would restrict the opportunity to systematically analyze their visual
perception of the built environment (Duchowski, 2017). In light of this, the current
study adds insight and evidence in line with previous eye-tracking experiments
(Simpson, Thwaites and Freeth, 2019; Spanjar and Suurenbroek, 2020) from
the pedestrians’ perspective, as the street's main users, showing how different
configurations influence pedestrians’ visual aftention in order to understand their
visual preferences. The current study permits us to experiment in a highly accurate
way to precisely quantify and prove that permeable and accessible interfaces
influence visual and social interactions more than other variables of the street

interface configurations.

On the other hand, asJacobs (1995) has emphasized in defining the street
in both vertical and horizontal terms, this study also clarifies that the way streets
are formed offen results from the composition of the street partition, which takes
on various forms and functions (Jacobs, 1995). Despite the street partition’s role in
evaluating a streef's public life, there is a lack of reading the street from its partition
fo investigate pedestrians” activities and public life. Thus, the current investigation
offers essential insights info our understanding of the relationship between the
street partitions and the type of pedestrian activities observed in these partitions
through @ morphological inferpretation of the sireet partition compositions and

the systematic observation of public life.

In line with the Quality of Life Program in Saudi Arabia, which aims to im-
prove Saudi cities by providing better infrastructure and transport, urban design,
and environmental factors with a focus on encouraging a culture of public life, it is
hoped that this research will contribute to providing a comprehensive ground for
planning and designing arterial streets to satisfy people’s needs and to providing

a variety of methods with which to achieve those needs.
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12.4 Final remarks

Arterial streets possess a paradoxical nature that is both ordinary and
complex, which is perhaps why they have not always been well-treated. While
they are embedded in everyday life with their diverse uses, surrounding buildings,
and bustling traffic, it is the amalgamation of these elements together, and the
sheer space and amenities they contain, that make arterial streets livable when

they work well.

The urban code that constitutes the core of this thesis can be used to design
new arferial sfreefs, renovate an existing street that was faulty designed or has
deferiorated over fime, or fransform an existing road info a livable street. The ur-
ban code could also be used to make small incremental improvements to existing

streets to improve them.

Emanuel Christ and Cristoph Gantembein proposed the idea of typology
transfer applied to building types as a process that enables to migrate "a typo-
logical principle for a larger area and then examining its impact, i.e. the urban
qualities that may arise at a site thanks to that principle" (Christ et al., 2015, p.7,
8). As stated, "A typological principle is abstract and not bound to one location,
even though the type ensues from a highly specific constellation of cultural, cli-

matic, and economic factors and provisions under building low." (Christ et al.,

2015, p.7)

Considering types may also be exiracted from urban elements of the pub-
lic space, such as streets, based on typological principles, the urban code pro-
poses a minimal and abstract nature that is easily comprehensible, fransferable,
and adaptable across different contexts based on specific intervention needs.
Thus, it serves as a repository of formal principles extracted from successful livable
arferial streets, which can be referenced and applied within the context of Saudi
Arabia. Through abstraction, the urban code becomes flexible and applicable
while also fostering opportunities for designers to exercise their creativity. Thus, the
urban code is not infended to replace the role of urban designers and architects,
but rather to inform or provide a ground for the creative work that can be derived

from the intersection between types and places.

Although the urban code is composed mainly to include the street inter-
face configurations, the street partition compositions, and the urban structure, fur-
ther development of the urban code, beyond the scope of this research, may
include other qualities on different scales, which may be vital to the assessment of
street livability. To name a few, these other qualities may include an investigation
of land uses and density on the macro-scale as well as an investigation of build-
ing height, configuration, and street orientation, and their potential impact on the
street’s thermal comfort. Nevertheless, these are specific to a place, therefore, to

the local, specific adaptation of the type to each context. Moreover, this study
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envisions that future, comprehensive studies on other types of public spaces and
streets be conducted. Consequently, many additional potential domains of study

come from or can be supported by this research and its methodology.

Furthermore, the process of the urban code can be extended to include
different types of streets, such as residential ones, to build a comprehensive urban
morphological code for different sireet types in Saudi Arabia. In this regard, it
might be especially interesting to include other morphological elements on each
scale, such as the effect of block structure and plot dimensions on public street
life.
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