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ABSTRACT

This paper describes an experimental project in which the urban designer uses Space Syntax
and other analysis techniques coming from Public Life Studies and Building Thermal Physics,
to inform the Design Decision-Making for the redevelopment of a public square. Largo da
Graca in the historic centre of Lisbon was selected as a case study, suitable for testing many
possible and different design changes when space syntax is embedded in the design decisions.
The experiment generated a digital workflow with all the steps undertaken in solving design
problems, a ‘design journal’ that includes efficiency targets (centrality, connectivity, enclosure,
thermal comfort, social security, equality, and interaction) and a comparative test of the design
proposals. The adopted design strategy, as well as the examples extracted from the workflow,
could be used to illustrate a link between research and design, adequate for supporting and
orientating the project and design of urban spaces.
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1. INTRODUCTION

Space Syntax methodology can be a valuable support tool to design successful public spaces
(Karimi, 2012). In fact, it has provided a valuable contribution in the design of many key
public spaces, such as Trafalgar Square and Nottingham Old Market Square. The aim of this
research is to provide simple examples about how Space Syntax together with Public Life
and Environmental Studies can be successfully integrated within the design process so as to
valuably support the creation of efficient and social-oriented public spaces. To such purpose,
a Multidimensional Analysis method to inform design decision-making is implemented in a
relevant case study. The workflow is presented by giving some examples of the parameters,
indices and multimodal ways of representing public open spaces, which have helped the design
process, as well as examples on the possibilities of undertaking design changes when space
syntax is part of decision-making. Specifically, it is discussed the example of the redevelopment
project for a Portuguese historic square. Squares, in fact, offer rich possibilities of observing
space appropriation processes, besides offering many sparks for architectural design.
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2. THEORETICAL BACKGROUND

Within the system of the urban voids, historic squares maintain a privileged configuration and
an exceptional character, concentrating both aspects of functional and representative order.
Given their importance, many authors of urban morphology (Sitte, 1889, Lavedan, 1966, Krier,
1981) have sought to classify squares. Even the Space Syntax community, focusing on the
syntactic quantifiable measures that expose the rules of the perceptive-cognitive apprehension
of spaces, has gone providing a significant contribution to the study (Heitor et al., 1999; Can
et al., 2013; Koohsari et al., 2014; Kubat et al., 2015). In particular, some authors have tried to
identify the configurational conditions for squares to work as meeting and interaction spaces
(e.g. Cutini, 2003; Guerreiro et al., 2014). Specifically, while retrieving a new index able to
disclose the hierarchy of squares in cities (interaction index), Cutini refers to the studies of Sitte
(1889), whereas Guerreiro studies the pedestrian network together with public life patterns,
referring to the work of White (2001) and Ghel (2011). Their research results show that it should
be possible to build new responsive, integrated and discursive knowledge on squares, as well as
composite models of design evaluation, starting from the study of their spatial configuration.
Additionally, urban design requires new effective responses and bottom-up approaches.
Therefore, it seems a good strategy to adopt a multidimensional and interdisciplinary ‘learning
by doing’ methodology of performance-oriented iterative analysis and design. In fact, this could
help architects learn about the design problem, explore ideas and understand the possible
effects of their proposals (Dursun, 2007).

3. METHOD

Architects learn about design problems through the conception and the critical evaluation of
solutions, rather than through intentional and separate study of the problem itself (Lawson,
2003). Therefore, we can extract strategies by analysing sequences of design decisions and the
different approaches:

e Approachtoanalysis: provides a description of strategies used to interpret public square’s
space. They are concepts, attributes and scientific procedures;

e Approach to design: it provides a description of strategies used to undertake design
actions, i.e. the various assumptions behind each decision illustrating how analyses are
used as part of setting and assessing design aims.

3.1 APPROACH TO ANALYSIS

The distinctive features of a square are heterogeneous, and their origin twofold: global
properties, referredtoitsrelationshipswiththe whole urbangrid, andlocal properties, depending
on the intrinsic morphologic features of its space. Therefore, a comprehensive analysis of a
square requires a multidimensional and multi-scale approach (Lopes et al, 2015, Paio et al.,,
2016). It is consequently important to understand the global accessibility level of the square
through segment analysis and derive radius n integration and choice maps (Hillier et lida, 2005).
Then, the analysis should be repeated at a local level, e.g. within a metric radius of 800 metres
from the square, which corresponds to the distance a pedestrian travels in ten minutes, so at to
finally provide a map of the local and global access points (Hillier, 2009). Furthermore, a 1 m2
resolution VGA (Turner et al., 2001) highlights the local variations of attributes that influence
interaction in squares, which are integration, connectivity and clustering, corresponding to the
levels of centrality, capacity and enclosure of each spot in the square (Cutini, 2003). Finally,
in order to generate aggregate models of agents’ movement in space, an agent analysis is
processed (Penn et al., 2001). However, since building a reliable analysis model can be hardly
straightforward, with risks of influencing the results, early empirical testing might be suitable
forvalidating the analyses models and outputs (Asriana et al., 2016). Here, it may help counting,
mapping and tracking pedestrian activity and using time-lapse photography, which are highly
valuable techniques to add details to the analyses results as well. Furthermore, environmental
and thermal comfort analyses may help to explain some observed anomalies and seasonal
phenomena (Pezzica et al., 2016).
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3.2 APPROACH TO DESIGN: THE CASE STUDY

The approach to design is implemented in the case study of Largo da Gracga (Fig.1), a square
located at the top of the slope where the homonym Convent lies, in the core of Graga
neighbourhood, in Lisbon historic centre. Largo da Graga has a complex character, reflected
by its roughly defined and highly fragmented boundary, its diversified topography and the
presence of some impactful elements such as retaining walls, a big fountain and central green
areas. Nonetheless, this place shows a latent potential for liveliness, that the redevelopment
project aims at strengthening and increasing. The design is developed in three stages:

e Thesetup, which defines the starting point of the design problem based on the premises
of problem framing and the general design concept;

e The iterative development, in which main design actions are undertaken, evaluated and
acted upon with the help of the analyses and refined with the help of cross-comparisons
of design alternatives;

e The performance test, in which the design proposal is tested against other successful
examples, assessing the quality of the project.
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Figure 1 - Square design and multidimensional analysis: 1. VGA control before and after (B/A); 2. VGA
integration B/A; 3. Agent analysis B/A; 4. Grid and pattern superimposition; 5. Proposed project 3D
view; 6. Thermal analysis and covered surface optimization; 7. Significant layers of the project (from left
to right): streets, orography, greenery distribution, areas to walk and areas to stay, lightweight canopy
covered area; 8. Interaction Index comparative analysis: famous Portuguese and Italian examples.
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Figure 2 - Overlapping of significant layers. a. Volumes distribution; b. The designed topography; c. Axial
integration; d. New greenery distribution; e. Program and functions.
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The project originates from a superimposed hierarchical grid, created to structure and define
the square’s spaces and built components, their function and spatial disposition. The design
is parametric, thus increasing the control over the project and the possibilities of further
investigations at various scales (Motta, 1999). The design strategy is built on the principle that
only the presence of people coupled with weak or no barriers creates a public space (Ghel,2011).
Therefore, a serious deficiency of the square, highlighted by the VGA and agent analyses, is the
virtual absence of movement across the heart of the square, caused by the existing topography
and the current disposition of the retaining walls (Conroy-Dalton, 2003). This consideration
leads to the development of a new proposal in which the morphology is designed so to invite
people inside the square and to unify its space. The stairs accommodate stationary activities
in areas with higher clustering coefficient values and suitable thermal comfort conditions (Fig.
2). The fountain is moved from the centre of the square into an area with a lower integration
value, leaving the central space free. The lighting system is designed according to the natural
movement patterns (Choi et al. 2006). The benches are placed were control is higher, that is
near the corners. Pedestrians’ safety is increased by reducing road sections and by drawing
wide sidewalks and zebras in two key spots, were the registered high level of informal crossings
was suggested by the passage of two main axial integrators.

Figure 3 - 3D visualization of the final project

4. RESULTS AND CONCLUSIONS

Tosumup, itis suggested that some structural difficulties in interpreting contemporary complex
spaces can be better addressed by collecting contributions from several disciplines. The poster
shows that it is possible to identify a limited number of significant variables (Integration index,
Clustering coefficient, Neighbourhood size, Control, Interaction index, Gate count) suitable for
describing the main features of public squares. The variables reduction customises the analysis
and ultimately helps the designer to focus on the most significant properties, while simplifying
the control over the project and its evaluation. Furthermore, it shows how it is possible to
convey the main concepts of a configuration-informed design, through a few maps showing
the effects that design actions will produce in the public realm. In this way, it seems possible to
achieve highly informed design proposals (Fig.3) for a “spatial retrofit” which takes into account
notions of comfort, security, equality, use and appropriation.
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