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ABSTRACT

The research described in this article concerns the issue 
of accessibility with a focus on the walkability in a city that 
is under reconstruction, such as the city of L’Aquila struck 
E\�D�GHVWUXFWLYH�HDUWKTXDNH�LQ�������7KH�UHFRQVWUXFWLRQ�LV�
determining a new urban layout in which there is a chaotic 
RYHUODS�RI�ÀRZV�RI�WKH�PRYHPHQWV�RI�YHKLFOHV�DQG�SHRSOH��
TXLWH�H[FHSWLRQDO�ZLWK� UHVSHFW� WR� WKH�FRQ¿JXUDWLRQ�RI�DQ�
RUGLQDU\� FLW\�� )RU� H[DPSOH�� WKH� ÀRZV� RI� KHDY\� YHKLFOHV�
and work machines, linked to building reconstruction, and 
which also generate strong noise pollution and therefore a 
new soundscape, increase considerably. It is a city in which 
the return to the residences mixes with large building sites, 
in which urban transformations are very fast and must be 
governed through appropriate urban design instruments.
7KH�PDLQ�DLP�RI� WKLV� UHVHDUFK� LV� WR�GH¿QH�D�VWUDWHJ\� WR�
realize a method able to calculate at the same time an 
overlapping indexes in order to classify streets according 
to how friendly they are for the pedestrian and bike. 
This theme is approached to a methodological level and 
is related to the interacting theme of urban design and 
new centralities. The tool used for this integration is the 
Strategic Urban Project, which the research experience has 
found to be more effective and with greater performance 
than the more traditional Land Use Planning. The design 
approach and methodology is to integrate urban design 
techniques with spatial planning techniques, in order to 
obtain a higher performance of pedestrian networks. 
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Walkability; Urban Design; Spatial Planning; Transport
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1 INTRODUCTION 
This article describes the basics of a research in its preliminary stages, It concerns the project and the 

performance of the walkable and cycling-walkable networks of a city characterized by an exacerbated 

polycentrism (Espon, 2005), like the city of L'Aquila which is going through a strong urban, social and economic 

transformation due to the 2009 post-earthquake reconstruction process which is still in progress. This 

accelerated process is taking place without a real government of transformations, without the idea of the city 

in the future, without a vision, all also without an assessment of the sustainability and performance of the 

reconstruction. The research is grafted onto this situation, in which L'Aquila is a paradigmatic case, But this 

condition also concerns other Italian cities where the level of physical and social fragmentation is very high. 

In this specific field the scientific literature focuses more on the themes of physical and economic 

reconstruction than social reconstruction and the issues of accessibility (Bono & Gutiérrez, 2011), sustainable 

mobility and in particular on walkability. Our study, which draws its origins from a more extensive research on 

the transformations of infrastructure and mobility in cities hit by natural and anthropic disasters (D'Ascanio, 

Di Ludovico & Di Lodovico, 2016; D'Ovidio, Di Ludovico & La Rocca, 2016; Di Ludovico & D'Ovidio, 2017), 

focuses on this last topic, walkability, tracing a model of city development that considers urban fragments as 

new urban centralities, innervated by a railway axis that operates as a subway serving these new centrality. 

In every centrality corresponds in the general vision of development. A Strategic Urban Project (Albrechts, 

2006) is a large scale urban project (Di Ludovico & Properzi, 2012; Di Ludovico, 2017;) which is characterized 

by a high level of urban innovation, also in application of the principles of Smart city (Di Ludovico, Properzi & 

Graziosi, 2014; Di Ludovico & Properzi, 2018). It’s a Plan design according with a concept of mobility model 

that favors sustainable public transport and discourages private (today predominant) and which prefers, within 

these new centralities, walkable and cycling-walkable movement. Section 2 describes the initial conditions of 

the post-earthquake city, an extremely fragmented city and its fragments develop along a linear infrastructural 

bundle about 14 km long. Section 3 briefly describes the general idea of sustainable development of the city 

in terms of spatial planning. Finally, the third section deals with the methodology for designing and assessment 

the performance of the walkable and cycling/walkable network. The conclusions essentially trace the future 

developments of the research. 

 

2 L’AQUILA FRAGMENTED CITY 
The 2009 earthquake has hit an economic system largely in crisis. Overall, the economy of the L'Aquila area 

before the earthquake was already declining substantially, with a fall in per capita and industrial value, a 

decrease in employee productivity and a weak performance of services before the earthquake (Cresa, 2011). 

After the 2009 earthquake, this crisis was accompanied by a first population decline followed by a fluctuation 

and in recent years by a stabilization of about 69,000 inhabitants. Because of this we must add a decrease in 

the number of university students, around 25,000 just after the earthquake, and today around 19,000, are 

based in L’Aquila. Around 12,000 of them are from off-site. The result of the first step in the emergency phase 

of recovery from the disaster is a large area which include the city where 19 new settlements have been built. 

They are the CASE projects (CASE is acronym for Sustainable and Environmentally Friendly Anti-seismic 

Complexes), erroneously called New Town, of 4,500 dwellings and 15,000 inhabitants. CASE was realized 

without a spatial planning strategy, without taking into account urban planning and territorial rebalancing, 

resulting in a substantial increase in settlement dispersion and unplanned land consumption (+ 6.7%). This 

situation is worsen by a sprawl in the agricultural pattern where more than 1,500 prefab houses in wood were 

built. The post-earthquake dispersion has also affected the commercial system, which has moved to the 

periphery of the city and has a changed shape. In fact, the small commercial network had characterized the 

city before the earthquake, after it was concentrated in some abandoned factories in the industrial areas, on 

the periphery of the city, thus composing a sprawl pattern of small “shopping malls” that did not exist before 
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the earthquake. All this has exacerbated the polycentrism of the city, results in a very high number of 

secondary poles composed of hamlets, of which one with 5,000 inhabitants, of 19 CASE projects, of industrial 

agglomerations that today are mainly commercial and directional (Fig. 1). This phenomenon is now 

accompanied by a strong propensity for urban innovation, with the tendency to apply the principles of smart 

city and smart growth to reconstruction (Duany, Speck & Lydon, 2010) and a model of sustainable mobility 

and urban transformation oriented to the needs deriving from contemporary social models (Touraine, 2010). 

 

 

Fig. 1 L’Aquila, Urban centralities before and after the 2009 earthquake 
 

3 RECONNECT THE URBAN FRAGMENTS 
The redevelopment of a particular urban system, such as that of L'Aquila struck by the earthquake, has as its 

main strategy the “reconnection” of urban fragments derived from post-earthquake disintegration. The goal is 

to connect the fragments together through the development of sustainable urban networks, maintaining the 

polycentric post-earthquake urban structure, thus avoiding the environmental costs that would be necessary 

to recompose a city that already had clear signs of dispersion before the earthquake as well as obvious 

problems on the topic of urban mobility. The “reconnection” urban project is based on the following elements: 

the presence of urban fragments, that is urban parts without a coherent structure, isolated, which no longer 

have an efficient system of services and facilities and which are not effectively connected to the infrastructural 

network; the presence of an inefficient mobility system, with high transport costs, and an almost unused valley 

railway; the possibility of structuring efficient and integrated urban networks, both of an environmental nature 

and of an infrastructural material nature (mobility) and intangible nature (digital). 

3.1  THE PROPOSED URBAN DEVELOPMENT MODEL 

As can be seen in Fig. 2, the idea is to connect the fragments (urban parts, including the historic center) 

through the railroad that must be transformed into a metro with high-frequency trains. From the stations of 

this metro, feeder lines are connected that distribute the residents to the fragments that are generally 

residential settlements of about 1,000-2,000 inhabitants. Thus, many urban parts that are now isolated and 

incomplete with services and facilities are connected to the metro. The goal is to structure a Strategic Urban 

Project (Albrechts, 2006) for each of them that transforms these parts into self-sufficient urban nuclei pursuing 

the principles of sustainable development and smart growth. Looking for an analogy in the scientific literature, 

this development model can be related to Transit Oriented Development (TOD), developed in the 1990s in 

relation to sustainable mobility policy (Barton, 1998; Calthorpe, 1993), which is applied to parts of the city, 

centered on “transit stops” (such as metro stations), which are re-planned as mixed-use places, with specific 

urban densities and a high quality and easily accessible cycling-walkable network (Vale, 2015). However, the 

goal is not only the physical and spatial re-planning of the part but also the construction of a new system of 

social relations that makes the same urban part more livable, in which the local community also plays a major 

role (Dittmar & Poticha, 2004). In our model all these factors are fundamental, but there are some innovations. 
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First of all, the development area is not a district of the city but are settlement systems belonging to a 

polycentric structure, thus, they are fragments. Moreover, the transit stop, that is the connective node, is not 

only the station but also the distribution feeder line. Finally, sustainability is not achieved only by facilitating 

Walkability or Cyclability as much as possible but also by facilitating the use of zero-emission public transport. 

In the Strategic Urban Projects, which re-design the fragments to develop new small polycentric urban 

centralities, we pursue the following objectives: complete or implement the system of basic public services 

and facilities to make the centrality self-sufficient; improve accessibility and bring it back to a limit distance of 

300 m, also applying innovative principles of urban densification (Jenks, Burton & Williams, 2005); improve 

the urban safety of centrality, both in physical terms and in social terms; innovate urban systems through the 

application of new Smart technologies also aimed at contrasting and mitigating the effects of climate change; 

supporting network development, that is centering the development on the network paradigm, integrating 

urban environmental networks (green infrastructure (EC, 2013)), sustainable infrastructural networks (also 

digital), networks of urban (and social) spaces.  

These objectives must also be pursued through the construction of a system for assessing the social, economic 

and environmental performance of Strategic Urban Projects, an assessment that is considered essential to 

achieve an optimal design solution but above all to verify the performance of the projects ex-post. The next 

section describes, in the context of new centralities, the methodology for the evaluation of existing road 

infrastructure systems to be the site of safe cycling and walkable networks. 

 

 

Fig. 2 L’Aquila, the Strategic Urban Projects 
 

4 SECURE AND SAFE WALKABLE NETWORKS: THE ASSESSMENT METHODOLOGY 
In our research, the road network (De Vico, Di Ludovico & Colagrande, 2014) is integrated with the other 

networks that refer to the concept of smart growth and resilience (Fekete & Fiedrich, 2018) such as green 

infrastructure (EC, 2013) and the system of public spaces together with the theme of urban security (Brand & 

Nicholson, 2016). These three networks (Transport, Green and Public Spaces) are integrated by a fourth the 

digital network, which is now rapidly developing in L'Aquila as application of the principles of the Smart city. 

A particular class of network, inside the mobility system, is the walkable or cycling-walkable network. In 

relation to urban physical characteristics and national legislation, for safety this network should have the 

minimum of intersections with roads and meet the following criteria oriented to accessibility and safety: 

sufficient road width to create a bicycle lane with a minimum width of 1.50 m in one direction or 2.50 m in 

two directions. This criterion concerns only Cyclability; sidewalk width sufficient to create a walkable lane with 
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a minimum width of 1.00 m in one direction or 2.00 m in two directions. This criterion concerns the Walkability. 

Also integrating Cyclability. These widths are increased by the quantities in the previous point; maximum index 

of alignment of the facades of buildings facing the road (absence of indentations); longitudinal slope less than 

5%; horizontal curvature radii greater than 3.00 m; distance from the primary public services (collective 

services, public spaces, etc.), public facilities, from the feeder line and from the metro station less than 300m. 

Our research is based on the development of a GIS application able to automatically evaluate the 

aforementioned criteria, divided by Walkability (W), Ciclability (C) and Walkability + Ciclability (W + C), based 

on an urban analysis founded on geographical coverages that describes the settlement with vector primitives 

derived from the Regional Map on a scale of 1: 5.000. The expected result are maps in which the road axes 

are associated with summary indicators of suitability and performance, such as: IW, IC and IW&C. These 

indicators will make it possible to define the design lines for the Walkability of parts of the city, and to 

determine which parts of the infrastructural network can be dedicated exclusively to walkable traffic, 

eliminating private vehicular traffic. The aims are focused to define the abovementioned mathematical indexes 

to be used for evaluating new urban designs and strategies on turning cities into more walkable friendly places, 

considering also soft modes of transportation that are regarded as beneficial both in environmental and social 

in terms. This methodology seems to be promising but there are still several issues to be solved in order to 

achieve overarching and superimposable IW, IC e IW&C indexes. The calibration process need to be elaborated 

by taking into account the overlapping of the three indexes at sametime. 

 

5 CONCLUSION 
The work presented in this research concerns a more focused and deeper aspect of a wider research on the 

transformations of cities hit by disasters of natural and anthropic origin. The general theme is the physical and 

social “reconnection” of fragmented cities due to a strong shock through Urban Design tools, within which the 

work group is developing the specific theme of Walkability, whose research is presented in this paper in the 

form of methodological assumptions. The scientific studies on the reconstruction of L'Aquila are demonstrating 

the need to intervene on the city with effective and rapid Strategic Urban Projects of large urban parts in the 

context of a long-term Vision. The Projects are presented in these studies as actions to build new communities 

and new urban centralities in this, to apply the principles of Smart City and Smart Growth as well as Sustainable 

Development. In this sense a sub-theme selected was that of mobility within which we are developing 

Walkability also in terms of performance. The expected result is that of progressively reducing private vehicular 

mobility in favor of zero-emission public mobility and in favor of pedestrianization, within large urban parts in 

a certain sense disintegrated and today undergoing strong uncontrolled transformation, without government. 

The design and assessment model of the proposed Walkability, in the future can be further characterized to 

support performance even in critical conditions (not in safety), such as those that occur after an earthquake 

or another catastrophe. In this case the criteria (4) must be further investigated and can also be linked to real-

time assessment supported by measurements made with a sensor network or with drones. 
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