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 (The path of the reconstruction of the city L’Aquila 

after the earthquake of 2009 

 

Alberto Lemme 

 

From Emergency to Reconstruction 

 

The path from emergency to reconstruction summarizes the steps needed to return to normal in an 

urban environment damaged by a natural disaster, such as an earthquake, and it is an organic part of 

a bigger and more complete picture that takes into account the aspects related to the activities that 

can be carried out after a natural disaster, such as return to normality and socio-economic recovery.  

 

The phases of the cyclic process (Fig. 1) are:  

- Prevention - for the protection of natural resources and the existing buildings and risk 

reduction for natural and anthropogenic disasters; 

- Managing the emergency -  which starts immediately after the event and lasts for the first 

few days with immediate relief to the population, the first interventions for safe-making so 

as to allow safe access to rescuers and a quick census of damage and fitness for use; 

- Post-emergency - management in preparation for the return to normal conditions and for 

rebuilding. Examples include surveying damage and vulnerability, making buildings safe, 

planning and selection of operations to be performed. Particularly in the city of L'Aquila, 

securing provisional elements of heritage buildings was a unique experience carried out in 

collaboration with the Fire Brigade and the National Civil Protection and reconstruction of 

buildings and infrastructures together with reactivation of the socio-economic fabric. 
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The 2009 earthquake in Abruzzo 

 

The seismic sequence that had been affecting Abruzzo since early 2009 reached its peak on April 6 

of that year, with a quake of the magnitude of 6.3 on the Richter scale, and a depth of 8.8 

kilometres. The event was felt in much of Central Italy and caused extensive damage to public and 

private structures and to the cultural heritage of the city of L'Aquila, capital of the Abruzzo region, 

and the devastation of many small towns, including Onna, Villa Sant'Angelo and Tempera. It 

resulted in 308 deaths, more than 1,500 injured and almost 70,000 displaced persons. The cost of 

damage has been estimated at more than 10 billion euros; 124 municipalities were affected, of 

which 57 were located within the crater. A State of Emergency was declared by a Decree of the 

President of the Council of Ministers, and the Head of the National Civil Protection Department 

was appointed as Special Commissioner for the emergency. Subsequently the responsibilities were 

passed on to the President of the Abruzzo region and after the period of emergency they were 

passed on to the different municipalities.  

 

Early relief and assistance was guaranteed to the population and in the first 48 hours nearly 28,000 

people were rescued by the National Civil Protection Department. Over 50,000 inspections were 

appointed during the first sixty days to verify the safety of buildings and their fitness for use. 

Altogether more than 70,000 inspections, to verify the accessibility of buildings, were carried out 

with the assistance of about 5,000 volunteer technicians from all over Italy. 

 

 

Temporary structures were built for housing displaced persons (C.A.S.E. Project - 19 areas) and to 

provide temporary school facilities (M.U.S.P. project). 
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Accessibility outcome Private 

buildings 

Public 

buildings 

Heritage 

buildings 

Accessible (A) 52% 53.6% 24.1% 

Partially or temporarily not accessible (B,C), 

temporarily not accessible to review (D) 

15.9% 25.2% 22.2% 

Not accessible (E) or not accessible due to 

external risk (F)  

32.1% 21.2% 53.7% 

Final outcomes of accessibility 71302 2219 1800 

 

Table 1 – Accessibility Outcome (ITC-CNR 2010) 

 “The assessment of accessibility in post-seismic emergency is a temporary evaluation formulated 

on the basis of an expert judgment in limited time and a simple visual analysis and the collection of 

easily accessible information to determine in the presence of a seismic crisis in act, the buildings 

affected by the earthquake can be used remaining reasonably protected human life.” 

 

 

 

Temporary structures were built for housing displaced persons (C.A.S.E. Project - 19 areas) and to 

provide temporary school facilities (M.U.S.P. project). 

 

 

There were two principal types of intervention, as well as the restoration of basic services and 

public works: 

 Fast and light reconstruction - performed in the early months, for buildings not seriously 

damaged located outside the historic centres. 

 Heavy reconstruction - which took longer, for buildings severely damaged and unusable 

(outcome E) located inside of historic centres. 
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Reconstruction after the 2009 earthquake and the path indicated by the regulations 

 

In the case of the city of L'Aquila this was the first time a regional capital was hit by such a severe 

earthquake, and the entire old town was declared unfit for use, which meant abandoning homes and 

productive activities. To be able to give homes back to citizens in a relatively short time, villages 

were planned on the outskirts, which had a questionable socio-economic and environmental impact, 

even though technologically they solved the problem in an advanced and adequate way. A 

distinction must be made between the reconstruction of the area outside the historic centre, where 

newly designed buildings were foreseen together with some scope to reduce urbanisation, and of the 

old town. In the old town, for many buildings that were seriously damaged, had collapsed or were 

incongruous with the urban fabric, the problem was to determine ‘what and how to rebuild’ and 

what techniques and procedures that should be followed. 

 

Some aspects that characterized the reconstruction of L'Aquila and accompanied the cultural and 

social debate were the opportunity to achieve a high level of seismic safety combined work in 

keeping with local building tradition, guaranteeing high energy efficiency and returning a wired city 

in a historical context stretching back for centuries, the enormous impact of a work site covering the 

entire city with enormous difficulties related to logistics and organization of work, the management 

of a ghost town (made safe during the post-emergency phase), the presence of a unique open-air 

museum of the earthquake that can be visited for a limited time, the difficulties linked to socio-

economic recovery, making the most of a situation that had been neglected for many years, and 

building temporary housing for citizens whose homes had been damaged or destroyed.  

 

On a more detailed examination the possibility of achieving a high level of seismic safety with 

interventions that are in keeping with local tradition is important for the restoration and 

consolidation with seismic structural improvement of buildings of heritage value, and testing the 
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earthquake resistance of the buildings strengthened revealed the limitations of some very common 

techniques. Over the last 70 years, seismic improvement work was carried out using techniques that 

made extensive use of rigid materials, such as coating the walls with concrete grout and electro 

welded steel mesh, and curbs and covers in reinforced concrete. The seismic testing of this work has 

shown its limitations. In particular, after the earthquake of 1997-1998, which struck the Umbria and 

Marche regions, in some municipalities of Val Nerina (Sellano and Cerreto di Spoleto in the 

province of Perugia, rebuilt after a previous earthquake in 1982) there was serious damage to 

buildings that had been reinforced using such techniques. This led to reconsideration by the 

scientific community and a search for work that would enable seismic improvement to be made in 

compliance with local building technologies, using conservative restoration techniques and 

rediscovering local seismic cultures with an analysis of seismic safeguards to counteract seismic 

action. 

 

The seismic regulations and directives of the Ministry of Cultural Heritage (DCPM 2011) provided 

useful indications for the choice of actions and the analysis methods also made it possible to 

improve the checking and evaluation of such work. Examples include: the widespread use of 

devices such as chains, cleaning of masonry with traditional techniques, the use of natural lime 

mortar and avoiding work that involves the use of reinforced concrete and epoxy resin materials. 

 

The guiding principles of the actions are, in addition to repairing the damage, the restoration of the 

resistant structure and the improvement of the behaviour of the structural elements by means of 

reinforcement and consolidation, whilst at the same time safeguarding and restoring elements of the 

architectural and artistic heritage. 

 

In this context, repair work performed on vertical structures can be summarized as involving the 

repair of damage by regularization and remediation of the wall facings (mending the damage, like-

Formattato: Evidenziato

Commento [U2]: I have changed 
this from 10-BBCC-2011 as this did not 
fit with the reference list. Please 
check! 

Formattato: Evidenziato



6 

 

for-like replacement, keying and deep plastering) including the regulation of the masonry and the 

reinforcement of the openings and consolidation of the masonry with mortar injections compatible 

with the walls, cross connections or confinement with reinforced plaster. For horizontal structures, 

the works that cannot be postponed are connections between storeys with chains and steel profiles, 

and the consolidation of the ceilings, the wooden and steel floors, and any rebuilding. On the roof it 

includes the making of connecting curbs and eliminating thrusts. 

 

The rebuilding of the suburbs, carried out prior to the old town, was based on a choice of action 

linked to fitness for use and, in many cases the solution was radical action, sometimes resulting in 

the replacement of buildings. This approach influenced the expectations of the citizens and the 

choices of the designers; in fact, for the next phase of activities in the old town there was a strong 

social push for the replacement even of buildings of heritage value, however, this was limited to 

ones that had collapsed or were incongruous. 

 

Some reflections should also be made about the phases of the emergency and the post-emergency. 

In the historical centre of L'Aquila, as has been the case in previous seismic events, interventions 

involving shoring components in steel and/or wood were carried out at high cost. The regulation of 

such interventions could reduce the extent of works and the level costs amount by applying the 

principle that every intervention, provisional or definitive, must be justified in a balanced 

relationship between effectiveness and cost.  

 

In addition, the execution of temporary works during the emergency phase can also be extended to 

making public buildings fit for use so that they can be reopened as soon as is possible, using 

techniques that insert technological and modern solutions into the old building and preserve the 

memory of the earthquake (Collemaggio Basilica and the Chiesa delle Anime Sante all’Aquila - 

Church of the Holy Souls). 
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As well as the technical aspects, making a city safe raises relevant social issues. During the 

emergency phase the old town of L’Aquila was open only to the workers and the Fire Brigade, 

while during the post-emergency and reconstruction phase the public areas were open to the 

citizens. For some months, the propped-up city was visited by students and scholars to observe the 

temporary works and damage to buildings as if it were an open-air earthquake museum, unique and 

only available for a limited period of time, which could be repeated with virtual reality. The city 

slowly changed from a town secured with temporary works to a rebuilding site that returned 

restored pieces of the historic built environment day-by-day. 

 

The economic recovery of such an environment is difficult and needs assistance. The production 

activities relocated outside the Old Town have gradually returned to their original locations, but 

inevitably there will be empty buildings because the amount of available accommodation has 

greatly increased due to the existence of many buildings built in the outlying areas during the 

transitional period. 

 

Temporary housing for citizens, whose homes had been damaged or destroyed, was provided by 

creating small urban neighbourhoods located on the outskirts of the city, which, in many cases, 

transformed the landscape and the territory. Temporary villages were built using traditional 

prefabricated solutions or by building on reinforced concrete or steel platforms with seismic 

isolation at the base. This inevitably led to a strong dispersion of the social fabric due to lack of the 

meeting places in a city strongly characterized by historical centrality, being one of the most 

populated old towns in Italy, and resulting in a sprawling city in the area, typical of the suburbs of 

metropolises or of North-American cities and far removed from the local culture.  

 

The historic centre of L’Aquila  
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The old town of L'Aquila has preserved its original urban design based on squares, with streets and 

alleys, and settlements with walled gardens and courtyard houses, organized around the 

monumental presence of buildings and churches. It has retained the stylistic elements and the 

original materials and legibility of the medieval village offering, also because of the particular 

morphology of the land on which it stands, striking views that can be seen both from the urban 

areas (alleys, slopes, hillsides, squares) inside the centre and from the foot of the hill on which it 

stands. It also has a particular historic-traditional and scenic value due to the presence of buildings 

of considerable architectural interest. These buildings and their appurtenances taken as a whole 

constitute an architectural complex of great historic and monumental importance, defining the 

impressive urban scene of L’Aquila.   

 

This area is served by two road links. The first one is curved to follow the original topography of 

the site, traceable to the first settlements, which most characterizes the south-eastern sector. The 

other orthogonal one is attributable to the Angevin town and defines the north-eastern sector.  

 

Natural disasters and alternating political and economic supremacies have changed the city’s image 

many times by repositioning values and reference points. The current appearance of the historic 

centre is due both to the monuments and to the urban fabric as a whole. The layout of the buildings 

and their aggregation, their relationship, through the connective tissue of the public spaces, streets, 

squares, plazas, with numerous architectural features, the variety of construction types and volume, 

both private and public, together with all the evidence of commercial, social and residential life, 

define the shape and identity of the city. The buildings are often aggregated, architecturally and 

structurally, in the ancient fabric, forming complex entities that fit in with the scenery. The value of 

the historic centre is due to the architectural quality of the buildings and the presence of many 

monuments including churches, the Spanish Fort, the Fountain of 99 Spouts and many palaces. The 
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churches include the ‘Holy Souls’, the basilicas of San Bernardino and Collemaggio and the 

Cathedral. 

 

Features of the building stock 

The stock of buildings in the historic centre is mainly privately owned (96%), with 63% being 

primary residences. It is composed mainly of aggregate buildings (72.66%) of which about 64% 

were built before 1945. The majority of buildings are of masonry construction (about 95%). 

Buildings subject to heritage protections (13%) are constructed in brick and there are many other  

buildings worthy of preservation.  

 

The main factor of attraction for the city is the high concentration of public tertiary sector offices, 

the presence of the University and residences for a significant number of students (about 6,000). 

This has resulted in many businesses (about 900), including the weekly market in Piazza Duomo 

(operating since 1303), many banks and professional activities, and a significant cultural life, thanks 

to the presence of the municipal theatre, an innovation theatre (‘the Egg’ theatre company) and the 

Conservatory.  

 

The reconstruction after the earthquake of 1703 and the city before 2009  

A long list of earthquakes has marked the history of the city of L'Aquila, and the seismic activity in 

January and February of 1703 caused widespread damage and generalized collapse of all the 

buildings. In particular, the churches, most of which were of a Latin-cross plan, were badly affected 

due to insufficiently firm surfaces or horizontal elements between floors with the exception of the 

roof. All the churches of the city underwent reconstruction and repair work in baroque style 

including strengthening of piers and sometimes a reduction in height. 
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Reconstruction to reshape a city with eighteenth century styles took dozens of years. Building 

activity was still being carried out at the beginning of the nineteenth century, both in the marginal 

part near the city walls and on the inside, redesigning the “decumano Massimo” (high street). The 

city before 1703 is represented by only a few buildings (Cappa-Camponeschi Palace, House of 

Jacopo Notar Nanni, Carli Palace, etc.) and by stylistic elements such as main doors with pointed 

arches or multifoil windows in reconstructed buildings. Even in the 1930s some important work 

was constructed in rationalist architecture, in particular along the Decumano Massimo. From 1950 

until about 1980 reinforced concrete buildings, both residential and public, were built in the historic 

setting, out of context and repeating the high-rise buildings that negatively characterize the suburbs. 

Most of the buildings along the ‘Central Axis’, underwent renovations or were actually rebuilt 

between the 18
th

 and 19
th

 centuries. This can be seen in the orderly architecture of the smaller 

buildings but even in the most famous buildings (for example, Ciolina Palace). Often there are 

additional storeys dating back to the same period. This constructive vivacity is undoubtedly a sign 

of a particular economic vivacity of the bourgeois and merchant classes. 

 

Another moment of particular importance due to the mark that it left on the city’s architecture was 

the period of rationalist architecture, redesigning nearly the whole high street of the town, starting 

with the square of the Fontana Luminosa, with the twin buildings that form the entrance from the 

north, and continuing with the buildings on San Bernardino Street and Federico II Street and ending 

up at the buildings around the Massimo Cinema. These works, on an urban scale, were more in 

keeping with the historic architecture (Portici San Bernardino Arcade, Massimo Cinema, etc.). In 

particular, the style of the complete replacement of a city block at the intersection of the two main 

roads of the old town,  Corso Federico II Street and Via San Bernardino Street, shows that it 

completely belongs to the historic period when it was designed, but it was still planned to achieve 

continuity with the nineteenth-century building on the opposite side and aligned with it maintaining 

the street line, the alignment of the height of the eaves, the string course lines and recreating the 
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arcade front of the same height as the nineteenth century frontage. In work undertaken between 

the1950s and the end of the 1970s references to the scale of the building, block, or urban structure 

are not apparent and both public and residential buildings were constructed in reinforced concrete 

and masonry. 

 

After the earthquake of 2009, particular attention was paid to the ‘incongruous’ buildings and/or 

elements that alter the visual impact through the planimetric/volumetric dimensions and the types 

and sizes of the buildings. The space inside the city walls, as mentioned, was not completely 

saturated, at least until the end of the nineteenth century when building started in the free and large 

empty urban spaces, often pertaining to convents or palaces and historically used for vegetable 

gardens, gardens, and even planted with vines. More recently (1970-1990) nearly all the spaces 

were filled, bringing into the old town, as mentioned, the ‘high-rise’ type of building, which were 

brought to town without the mediation of the disciplines of architecture and art history, clashing 

sharply with the existing structures both in formal aspects and due to the treatment and composition 

of the façades. 

 

Incongruous buildings that do not ‘converse’ with their surroundings in terms of 

planimetric/volumetric size, typological characteristics, dimensional characteristics of the 

structures, finishes etc., were identified, distinguishing buildings as a whole from the incongruous 

elements of minor importance, so that the typical features of the urban context could be preserved 

and safeguarded. Particular attention was paid to Via Sallustio Street, one of the roads into the city 

which, conceived as a new access road, which has profoundly altered the urban fabric. The opening 

of Via Sallustio, which leads to the Decumano Massimo, allowed the connection between the city 

centre and Via XX Settembre Street. New buildings were started here in 1940 as well as the  

conversion of historic buildings such as the convent of Beata Antonia (Blessed Antonia) and the 

former convent of Santa Chiara (Saint Clare). The post-earthquake reconstruction, given the serious 
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damage to many of these buildings, was an opportunity for urban upgrading, and the rebuilding 

regulations provide for replacement of buildings deemed incongruous, so as to express architectural 

quality at the local level (Cialone et al 2015). 

 

Methods of action 

 

The whole process of reconstruction in the historic centre was regulated by the ‘8-Reconstruction 

Plan-PDR-2012’ (Città Dell'Aquila 2012a) which, along the lines of the PRG (Overall Development 

Plan), defined the strategic lines of action and combined the various financial-economic actions and 

town planning and building activities for the reconstruction of the city’s old town. 

 

Return of people to homes affected by the earthquake was the main strategic line of reconstruction 

encouraging, wherever possible, the recovery and renovation of damaged buildings. The 

Municipality activated direct participation by citizens collectively and commenced action by 

developing a ‘Design Protocol’ to guide technicians in the formulation of proposals and projects, 

which made it possible to define the framework of knowledge, the manner and the timing of works 

and to estimate the costs of action. The proposals for action, presented in 2010 by individuals to the 

Municipality of Aquila, highlighted the existing construction types and consequently the methods of 

action and the economic needs have been defined by the PDR and the ‘Parametric Model’ (USRA 

2014). 

 

After approval of the PDR the executive design phase was commenced according to the maximum 

financial contribution that could be granted by the drafting of the first part of the projects. 

Subsequently, depending on available funds and municipal planning, the preparation of the second 

part of the executive projects was authorised leading to the commencement of works. 
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The historic centre has been divided into three main areas: 

- Zone “A” coincides with the old town where mainly restorations in accordance with the PRG 

have been foreseen. 

- Zones B and C, on the outskirts of the old town, where unitary urban rebuilding projects are also 

foreseen. 

 

In 2011 reconstruction started in the outskirts (B and C) and continued inside the old town, firstly 

with the listed buildings (2012) and then with the other buildings (2013), starting from the Axis 

Central and from this to the inland areas.  

 

The City implemented the contents of the reconstruction plan in different phases according to the 

building and urban planning controls and by functional phases related to the reconstruction of 

buildings in accordance with the existing PRG and to public and private works. 

 

The construction types in the historic centre of L'Aquila are: ordinary masonry buildings, 

masonry buildings with elements of architectural and / or historical and artistic value, including 

listed buildings and those built in reinforced concrete. 

The main types of assistance provided were: 

- repair of the damage and seismic strengthening of masonry buildings with remedial 

maintenance and / or restoration and conservative renovation in accordance with local 

building technologies (this work concerns more than 70%); 

- reconstruction of the masonry or reinforced concrete buildings collapsed and/or seriously 

damaged:   

- reconstruction preserving the volumetric and external features of the building with the 

possibility of building the structures with different technologies (reinforced concrete, 

masonry, steel). This mode of action has been planned and applied for the replacement 
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construction of buildings collapsed or seriously damaged, not of value, or incongruous. In 

this case there is the problem of how and what to build as part of the landscape of the old 

town. 

 

Private sector work on buildings was divided into direct construction projects to be implemented in 

accordance with the PRG (about 70% of the total) and unitary operations variant to the PRG (about 

15% of the total) mainly to be carried out outside the old town. Reconstruction was also strongly 

characterized by the redevelopment of the public building portfolio such as the numerous places of 

worship and religious buildings (monasteries), school buildings, the buildings connected to specific 

public and social functions such as the Prefecture, the headquarters of the Regional Government, 

the City Hall and other public institutions that provide for the participation of several public and/or 

private parties (University, Cultural, and Administrative centres) in strategic actions in compliance 

with or variant to the PRG. 

 

The demolition and subsequent reconstruction of the existing buildings was deemed possible: for 

collapsed buildings or ones demolished by orders of the Mayor, for masonry buildings with partial 

collapse of load-bearing walls and horizontal structures, for reinforced concrete buildings with 

relative displacements of the floors caused by the earthquake of 2009 and the low resistance of the 

concrete, and for buildings damaged by the earthquake that are considered incongruous. The first 

three conditions are linked to the level of damage caused by the earthquake and the seismic 

vulnerability and the fourth condition is aimed at upgrading the building stock. 

 

The parametric method: a virtuous example for determining the actions and estimating the 

costs (USRA 2013; USRA 2014; De Vitis et al 2013) 
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The works will be paid for by a contribution paid entirely by the State, fixed objectively taking into 

account the damage and vulnerability and the construction characteristics of the buildings. In 

general, four levels of unitary contribution have been fixed and the maximum cost coincides with 

the maximum contribution identified for facilitated housing reconstruction. For the evaluation of the 

damage, reference was made to the European Macro-seismic Scale which has 5 levels of damage, 

while for the determination of the seismic vulnerability the approach followed took into account the 

structural weaknesses of the buildings. 

 

For all the masonry buildings in L’Aquila's historic centre a vulnerability assessment was made 

taking into account the most significant typological indicators of the housing stock which, when 

associated with the seismic damage detected after the earthquake of 2009, helped to identify the 

action strategy. 

 

The indicators taken into consideration were the quality of the masonry, the connections between 

storeys such as steel chains or wood, the horizontal structures such as flat floors and ceilings and 

roofs in wood, steel and bricks and, in some cases, reinforced concrete. In particular, the walls can 

be classified in two main classes: walls made with irregular blocks of poor quality stone, small 

pieces of different materials (tiles, bricks, stones) embedded in poor quality mortar, and walls made 

of larger rough-hewn or squared blocks with a fairly regular shape, both consisting of two or three 

facings weakly toothed (USRA 2013) 

 

The principal methods of action were light and the heavy reconstruction. The lightest and fastest 

reconstruction was performed for slightly damaged buildings and the work was carried out 1-2 

years after the earthquake. The work consisted mainly of repair of the damage and localized work 

such as floor links, eliminating thrusts outside the level of the masonry walls and reinforcement of 

the structural elements that can trigger the most frequent collapse mechanisms. All these actions 
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made it possible to raise the level of seismic safety of buildings, in an authentic manner, without 

significantly altering the stiffness, strength and / or ductility of those construction elements. 

Obviously, light reconstruction involves the partial restoration of finishes and structures.  

 

The heavy reconstruction of severely damaged buildings commonly involves all the work referred 

to above (remediation, regulation and consolidation) and the complete renovation of the finishes 

and structures at a higher cost. In many cases, experience has shown that it is possible to extend 

light reconstruction to a greater number of buildings damaged to a medium-serious extent, 

regardless of the fitness for use result, which does not give a full picture of the damage, providing 

for numerous local strengthening actions. This intervention strategy, if applied in the short term (1-2 

years) makes it possible to limit the deterioration that prevails with respect to the seismic damage 

when action is taken after 7-8 years and all the finishes and structures have to be redone, with a 

considerable increase in cost. In the historic centre of L'Aquila, in all the buildings including 

protected buildings, heavy reconstruction with improved energy efficiency, wire networks and 

seismic strengthening, was mainly performed in an authentic manner..   

 

Description of damage levels according to the European Macroseismic Scale (Ems98) 

The scale identifies five levels of seismic damage: D1 (light damage), D2 (moderate non-structural 

damage), D3 (average damage), D4 (severe damage) and D5 (catastrophic damage).  The level of 

damage in the historic centre of L'Aquila (Figs. 2 and 3) has an increasing distribution ranging from 

damage D0 (nill) to serious damage (D4) with a prevalence of damage D3, D4 and D5 for the more 

vulnerable buildings. 

 

 

Quality and protection of the building heritage and territory 
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The procedures for reconstruction include actions for the preservation, in a authenthic manner,  of 

the historical and artistic heritage, as agreed between the Municipality and the Ministry for Cultural 

Heritage and Activities for the buildings in the old town (Città Dell'Aquila 2012b; DCPM 2013). To 

benefit from a higher level of financial contribution in relation to the reconstruction of buildings of 

merit, actions should provide for the conservation and recovery of original materials, the 

preservation of the building types and structural functioning, possibly with the support of new 

materials resulting from technological innovation, to be selected according to the criteria of 

compatibility and durability. Moreover, non-reversible invasive interventions that fail to respect the 

original techniques and concept of the structure, or which are rigid with respect to seismic response, 

have also been identified and banned. The increases also take into account the time of construction 

starting from 1703 (before 1703, between 1704 and 1799, from 1800 to 1942, between 1943 and 

2009). 

 

The indicators identified by the agreement for quantifying for the increased contribution were:  

- the importance relative to the perceptual aspects: façades, plasters (to be recovered or 

replenished), fine outer walls, painted decorations. embossed elements in wood / stone / iron; 

- the position with respect to public space; 

- decorative and / or monumental elements (stone doorframes, stone balconies with corbels and / 

or railings in stone / iron / cast-iron, cornices in stucco / wood / brick, and original windows and 

doors in wood/ iron, traditional flooring and / or furnishing elements; 

- the decorations of artistic historical interest (frescoes, paintings, stuccowork, etc.); 

- interaction with public space (courtyard opening onto public space, arcades and / or galleries, 

monumental staircases and hallways, roofing in antique tiles, characteristic morphological 

configuration of urban space); 

- relevance with regard to the traditional material culture as regards type and construction 

techniques with original materials; 
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- relevance in relation to the time of construction. 

 

The parameters identified to determine the increased contributions were graduated according to the 

period of construction and were determined on the basis of an estimate of the costs of the operations 

related to the recovery of those elements. 

 

The increased contribution was foreseen in the awareness that the restoration/reconstruction of the 

historical and artistic features and consolidation of the structures must be designed so as to ‘ensure 

the preservation of architecture in all its forms, taking into consideration any possible interference 

with the decorations so that they integrate with the existing structure without radically transforming 

it, respecting the original concept and techniques of the structure and any significant changes that 

occurred during the history of the building’. The challenge is not to rebuild and reach a level of 

security at any cost (a trivial result that is often achieved by destroying or modifying the behaviour 

of the housing stock and using improper materials and techniques), but to respect the local 

construction techniques. 

 

The choice of actions is also connected to tampering works over the years, such as in relation 

openings, the addition of projecting elements and additional storeys in non-original materials. In 

such a context, the masonry has lost its original composition and this situation has been found 

mainly in buildings that are not listed but have special architectural value, particularly in the inner 

walls. Many other tampering actions are recent and were done with reinforced concrete (roofs, 

curbs, etc.) or hollow bricks used to build extensions and new walls. All these works were seriously 

damaged by the 2009 earthquake. 

 

Generally speaking, even the heavy reconstruction increased the structural authenticity of the 

buildings, restoring firmness to the masonry in the knowledge that the structure, as a whole, is a 
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heritage asset and as such should be protected by avoiding excessive and unjustified interventions 

such connections between walls through the use of reinforced perforations in the angle irons in  

floor connections and wall toothing. In this context, the designer must not be left alone in the choice 

of operations and the scientific community must provide effective support with local codes of 

practice accompanied by appropriate training and regulations that require their application, like the 

aforementioned agreement between the Municipality of L’Aquila and the Ministry of Cultural 

Heritage. Through this agreement, appropriate conservation, restoration and reconstruction works 

and inappropriate invasive works were identified. 

 

Ardinghelli Palace: an example of repairing seismic damage, restoration and seismic 

improvements  

 

Located in the historic centre of L'Aquila between Garibaldi Road and S.Maria Paganica Square, 

the palace was built between 1732 and 1743 for the Florentine family of Ardinghelli.  

 

Artistic-historic architectural restoration and reconstruction work with seismic improvements was 

undertaken; fragments were recovered and classified by type, restored and integrated using 

innovative techniques and replaced in the structure with a view to improving the seismic response 

of the building. The methodological approach involved classification of artistic elements according 

to the different types of material, and checks were made for reduction of the seismic risk of the 

heritage protected. Table 2 gives a summary of the work carried out: 

 

 

Type of work Type of intervention 

Masonry Construction of new walls 

Repair of the damage 

 

Like for like replacement of serious injury 

Closure  and/or sealing of minor injuries 
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Table 2 – Ardinghelli Palace –types of action 

 

 

The most significant piece of work was the authentic reconstruction of the ‘loggia’ set in an inner 

courtyard, semi-circular in shape. The ‘loggia’ distributed on two levels is characterized by pillars 

connected by arches joined to the walls of the place with transverse gable arches and cross vaults. 

All the stone elements recovered from the collapse were examined using ultrasound equipment to 

check the integrity of the various stone material portions, whether whole or in fragments. Cleaning 

and biocide treatment was undertaken and the elements to replace and reintegrate the stone parts 

that had collapsed were reinforced, ensuring the readability of the context, the work and the seismic 

damage. Before reconstructing the pillars, the assembly of the stone elements of the pillars and of 

the arches resulting from the collapse was carried out on site (on an adequate horizontal surface), 

dry to assess the gaps and their reintegration. When the pillars of the collapsed ‘loggia’ were 

recovered they were remounted on the spot, dry, using steel pins, placed between one ashlar stone 

and another, and by the insertion of steel strips. After the reconstruction work on the pillars was 

finished work carried on to remake the arches and reconstruct the cross vault in bricks, reinforced 

with basalt mesh and cement-free lime mortar (De Vitis  et al 2013; Lemme et al 2015). 

 

Examples of reconstruction in the historic centre 

 

 

Improvement of masonry 

textures 

local regeneration in correspondence of chain-end 

Joint draft 

reinforcing joints of the masonry with composite 

material in basalt lime 

Improving the connection between the linings and the wall tissue 

closure and reduction of voids 

Replacement jambs and flat arches 

realization of curb reinforced masonry 

Steel  insertion of cross connections in steel 

tie rods of plane 

intermediate chains 

insertion of elements aimed at reducing the light of deflection of the walls 

(Lounge main floor) 
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After the earthquake of 2009, many works of reconstruction and building replacement of badly 

damaged and/or incongruous collapsed buildings were carried out. These works were compliant 

with the PRG, repeating the dimensional and volumetric characteristics in continuity with the 

historic buildings, and their scenic integration was assessed by the Municipality with the assistance 

of the Ministry of Heritage and Cultural Activities. An example is given of building work to replace 

a reinforced concrete building constructed after 1942 in Piazza Santa Maria Paganica alongside 

Palace Ardinghelli (Giancola 2015): 

 

Beyond the reconstruction 

 

The analysis carried out for ‘Reconstruction Aquilana’ after the earthquake of 2009 offers the 

opportunity for a reflection.  This mainly involves two aspects that can be developed in the context 

of a greater efficacy of the planned actions: the formulation of an organic law for the national 

and/or European management of the subsequent phases of a natural disaster and the actions 

necessary to transform a calamatic event into an opportunity protection and enhancement. 

 

After each seismic event, including that of 2009 in Abruzzo, measures and defined local procedures 

for the management of the different stages of the reconstruction were adopted, but they did not have 

a complete and definitive vision of the necessary actions. Following the earthquake in Abruzzo, the 

first phase was adjusted by measures for the recognition of practicability, while the second phase, 

tuning for historic centres, has followed a procedure governed by the Parametric Model already 

used in previous events (Umbria-Marche in 1997 and Molise in 2002). 

 

The goal is to define procedures applicable after every natural disaster, and anthropic for events that 

have similar problems as the seismic events. The procedures Parametric Model used for the 

programming and the determination of the costs, and the Agreement between the Municipality of 
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L'Aquila and the Ministry of the responsible for the protection of buildings of heritage value, were 

good practices that can be expanded and included in the framework of legislation at the national 

level. The effective and relatively quick reconstruction and restoration experience in L’Aquila, with 

acceptable costs and, made a significant contribution in this regard. 

 

In summary, the point of departure is the assessment of the damage and the vulnerability in order to 

be able to direct interventions toward reconstruction as ‘light’ in the short term or ‘heavy’ over a 

longer period, with the variant, compared to previous experiences, to extend the action of the ‘light 

and fast’. 

 

The encodement of these interventions in the perspective of a quality certification for building 

works is a goal that was reached in the historic centre of L'Aquila. In fact, the setting performance 

of the legislation has provided, in addition to the repair of the damage and to seismic improvements, 

energy efficiency improvements, and allowed the updating of networks, technological plant and 

finishes. The digitisation of reconstruction projects and the recording of a dossier for maintenance, 

management and valorization of the territory is relevant in this context. 

 

The formulation of appropriate policies for this purpose is of great importance for the 

prevention/mitigation of natural and manmade risks especially due to the fact that natural disasters 

have grown in intensity and extent in recent years and more areas are have become exposed to 

seismic risk. The seismic upgrading of existing buildings with the support of public funding and the 

involvement of insurance also becomes the occasion for the redevelopment of the urban fabric. 

The other aspect is linked to the economic recovery of the areas affected by anthropic and natural 

disasters. Reconstruction after a natural disaster can become an opportunity for the development of 

the territory and, in the case of the earthquakes that have struck Italy in recent years, has led to the 
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commitment of substantial public funds for reconstruction, without modifying or substantially 

improving the socio-economic fabric of the areas affected. 

 

Earthquakes usually affect the indoor areas of mountainous regions characterized by weak 

economies. The reconstruction has always been based on the principle of repairing the damage and 

provision of seismic improvements and is strongly connected to the return of the populations in 

dwellings. The financial contributions are issued to individual citizens or associated and, in parallel, 

to municipalities for the execution of public works and entrepreneurs for supporting economic 

activities. This approach has allowed the reconstruction of buildings, but they are often not fully 

reoccupied, as is apparent following the other events that have hit Italy in recent years (Abruzzo-

Molise-Lazio 1984, Umbria and Marche 1997, Molise 2002 and Abruzzo 2009 for some small 

urban centres). 

 

The economic recovery and the valorization of the territory could be improved by introducing 

incentive mechanisms and co-financing by private individuals and the dedicated public funds for 

reconstruction, in particular for marginal areas, enabling projects of enhancement that involve 

economic operators for the execution of the works of reconstruction and the possible management 

of economic activities that are envisaged.  
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Fig.1 – Palace Ardinghelli (L’Aquila) after the hearthquake of 2009  
 
Fig.2 – The “Loggia” of Palace Ardinghelli (L’Aquila) after the hearthquake of 2009  
 
Fig.3 – Palace Ardinghelli after restauration - October 2016  
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