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ABSTRACT  The aim of this paper is not to commemorate the Friuli earthquake and the reconstruction 
process; as a matter of fact, over the 40 years after the earthquake a great deal of words 
have been spent on these topics. What the paper seeks to highlight is the fact that the 
Friuli earthquake represented a milestone for the Italian way of viewing seismic risk 
mitigation. To support this statement, the paper deals only with some fi elds in which 
important changes have been introduced after the Friuli earthquake:
• the joint effect of the earthquake and a research project (the Finalized Geodynamics 

Project, initiated shortly before the Friuli earthquake by the National Research 
Council), had an important impact on organising the research in all the fi elds related 
to seismic risk mitigation;

• the Friuli earthquake triggered a signifi cant change in the way of viewing seismic 
zoning;

• the previous philosophy of seismic code for masonry buildings was drastically 
changed and the new approach has been introduced for reconstruction after the 
earthquake;

• the vulnerability analysis of existing buildings and historical monuments;
• microzonation.

 The processes initiated by the Friuli earthquake in the above-mentioned fi elds are still 
continuing.
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1. Introduction

Forty years have elapsed since the 1976 Friuli earthquake (Fig. 1). An earthquake that has 
marked, more than any other previous event, a change in the approach to the issue of safety vis-à-
vis seismic events, which has been taken as paradigm for earthquakes that of course have occurred 
again in subsequent years.

It seems fruitless here to return to a description of the event and to the management of 
the reconstruction process, given that such issues have been dealt with in several important 
analyses over the last forty years [see a review in Carulli and Slejko (2005) and Slejko (2018)]. 
I will briefl y focus on some episodes linked to the earthquake that have had a signifi cant impact 
in subsequent years, and on the evolution of those initiatives: organization of Italian research in 
the sector, seismic classifi cation, technical regulations, vulnerability of ordinary buildings and 
monuments, seismic microzonation.
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2. Earthquakes and seismic zonation

At the time, within the scientifi c world, especially some its disciplinary sectors, there was 
a widespread tendency to direct research toward furthering knowledge alone, without lending 
attention to translating the results into real application formats: it was precisely because of the 
Friuli earthquake that, within the scope of the Finalized Geodynamics Project (PFG), an attempt 
was fi rst made to prioritize, within the research fi eld, the aspects most directly steered towards 
mitigating risk in the Italian territory, alongside an obvious interest in the furtherance of knowledge.

The focus on risk issues has also entailed an effort at integration between disciplines that are 
traditionally disinclined to mutual interaction. The experience of the PFG continued to live on in the 
National Group for Defence against Earthquakes (GNDT) and in the other national groups born out 
of the fi nalized project. Interest in expendable researches on the issue of prevention and integration 
between disciplines have progressively strengthened over the years: we are dealing with a change of 
direction that, in my view, yielded several positive outcomes in the years to come, at least until the 
time when, after a long-drawn-out process, the GNDT ended around the late 1990s.

Shortly after the earthquake, the issue of the seismic classifi cation of the struck areas, at that 
time not included in those areas already classifi ed as seismic, arose as usual. The novel element 
introduced on that occasion was that the classifi cation proposal submitted to the Regional Council of 
Friuli Venezia Giulia was grounded in a series of analyses that would be picked up again, subject to 
some variation and fi ne-tuning (Petrini and Scirocco, 1976), in the subsequent review operations on 
national seismic classifi cation: we can reasonably state that the Friuli earthquake marked the start of 
the process, sped up by the earthquakes of Norcia in 1979 and of Irpinia-Basilicata in 1980, which 
resulted in the submission, at the end of 1980 (Fig. 1), of the reclassifi cation proposal elaborated by 
the PFG and implemented through a series of ministerial decrees between 1981 and 1984. Another 
seismic episode, the collapse of the San Giuliano di Puglia school during the 2002 earthquake in 
Molise (Fig. 1), lies at the root of the classifi cation implemented out by ordinance 3274 and based 
on studies drawn up by the scientifi c community in the second half of the 1990s; the last step, the 
latest step to date is contained in attachments A and B to the 2008 ministerial decree setting out the 
Technical Building Standards (DM 14 January 2008).

One may readily notice how the evolution of the classifi cation is closely linked to seismic 
events: it makes us think that without the impact of these events, it is quite unlikely that in 
this country any step forward might ever be taken. Indeed, on closer inspection, even the 
2008 ministerial decree is but the response by the Ministry of Infrastructures to the 2003 Civil 
Defence ordinance. Yet, from time to time, we have witnessed the adoption of stances that 
ostensibly suggested a change of direction; a signifi cant example is the agenda on seismic 
areas, approved by the Conference of Regional Presidents on 10 January 1982 (Conferenza 
dei Presidenti delle Regioni, 1982): on that agenda, besides acknowledging the meaning of 
the newly approved seismic classifi cation review, we come across a series of measures that 
all levels of public administrations, from the State down to local administrations, would 
be expected to implement in order to launch an effective prevention policy. Subsequently 
however, nothing came of it.

The Friuli earthquake might have boasted another record as well, this time worldwide: the 
researchers who had drawn up the reclassifi cation suggestions put forward, at a meeting with a 
regional Council delegation, more than one alternative, contending that, given the economic and 
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social implications for the Friuli territory, it was up to the political authority to choose between the 
various options the one best suited to the needs of that moment. That unfortunately did not happen, 
and the researchers were asked to choose the suggestion they deemed the most appropriate. Had 
that not been the case, what in my view is the most correct modus operandi in the fi eld of seismic 
classifi cation would have been implemented for the fi rst time in the world: the task of research 
is to put forward possible alternatives, and the task of the political authority is to choose the one 
best suited to a given socio-economic context, inasmuch as to classify also means to defi ne the 
planning actions and, therefore, the amount of resources to be set aside to reduce seismic risk.

3. Building standards

In 1976, the technical standards for buildings in a seismic area showed radically different 
approaches for reinforced concrete and steel buildings on the one hand and masonry buildings 
on the other: with regard to the former, a safety verifi cation based on calculation was prescribed, 
whereas the standard in respect of the latter set out regulations on the materials, on the geometrical 

Fig. 1 - Epicentres of the 
main earthquakes in Italy 
from the beginning of the 
20th century to 2014 (data 
from Rovida et al., 2016).
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size of wall bays, on the number of fl oors and on containment of the walls via suitably reinforced 
concrete elements. It is easy to understand how a standard like this, particularly simple 
and convenient to construct new buildings or rebuild totally destroyed ones, posed serious 
problems for the repair interventions: to meet all the requirements of the standard on an existing 
building, the only feasible way, in the vast majority of cases, would have been demolition and 
reconstruction.

The technical guidelines, drawn up for purposes of guiding the planning activities in the 
reconstruction work, introduced, for the fi rst time in Italy, the possibility of applying verifi cation 
by means of calculation to masonry buildings as well. The methods, then, put forward were re-
applied, subject to a few changes, in all the subsequent earthquakes; we had, however, to wait 
until the mid-1980s to see this possibility passed into national legislation.

4. Vulnerability

Observation of the damage caused by the Friuli earthquake provided the cue for studies on 
assessing the seismic vulnerability of buildings and on the relationship between severity of the 
earthquake, vulnerability of buildings, and damage. The investigative tools, derived from these 
studies, have found application in many situations; I will specifi cally mention two of them.

In anticipation of concrete actions in the fi eld of prevention, the GNDT promoted 
memorandums of understanding with a few regional administrations (the most helpful ones) 
with a view to developing joint activities to put the research results into practice. Between 
1993 and 1995, the GNDT participated, along with the Regions with which memorandums of 
understanding had been concluded, in studies on the levels of seismic risk in public buildings 
located in the municipalities classifi ed as being in a seismic area; the results have been published 
in some volumes: the fi rst one devoted to methodological aspects (Petrini et al., 1993), and the 
rest to the specifi c results region by region (Petrini 1993, 1994a, 1994b, 1995). The introduction 
to the fi rst volume (Petrini et al., 1993) was intended to urge undertaking concrete prevention 
actions: anyone can readily judge how much of that has been practically achieved. If we browse 
the rankings of public buildings of the Abruzzo region, published in a specifi c volume, in 
the light of the April 2009 occurrences, we might be dismayed on seeing at the top of those 
rankings, for instance, the Prefecture of L’Aquila! Yet, in presenting the volume relating to the 
public buildings of the Abruzzo region, the Civil Defence Councillor announced that, thanks 
to the law approved in December 1993, a prevention policy would be concretely launched. In 
fact, the Abruzzo region, conscious of being one of the regions exposed to the highest seismic 
risk, due also to the seismic events of May 1984, has since 1986 promoted a series of studies 
and researches aimed at establishing suitable risk reduction policies, via a memorandum of 
understanding with the GNDT.

The Civil Defence Service Manager wrote: “…. Henceforth, in other terms, the Abruzzo 
Region and the other local administrations are bound to consider even the vulnerability criterion 
when drawing up programs on the use of public fi nancial resources set aside, for instance, for 
the improvement of the existing building heritage. That way, it is deemed possible to launch a 
signifi cant prevention process within a regional context that will increasingly gain in signifi cance 
during the next years by using, to that end, the ordinary budgetary allocations without resorting, 



The fallout of the Friuli earthquake Boll. Geof. Teor. Appl., 59, 589-594

 593

unlike in the past, to extraordinary interventions that are increasingly less feasible due to the 
notorious economic diffi culties of our country ….”.

These examples are not meant as a judgment on certain individuals, as they only serve to 
underline how diffi cult it is, in Italy, to launch policies that might yield results over a far longer 
period than merely the one between two elections.

Even studies on the seismic vulnerability of monuments have been inspired by the damage 
caused by the Friuli earthquake (Doglioni et al., 1994), to then be later developed by a number of 
researchers on occasion of subsequent earthquakes (Irpinia-Basilicata, Umbria-Marche), thereby 
leading to analysis tools that have become part of everyday use.

5. Microzonation

Seismic microzonation studies, in Italy, may be traced back to the Friuli earthquake via the 
Tarcento case; a series of expeditious seismic microzonations have been carried out by the PFG 
downstream of the Irpinia and Basilicata earthquake, without however fi nding any practical 
application in the reconstruction. 

For a systematic plan of microzonations with immediate outcome on reconstruction, we 
need to go back to the 1997 Umbria and Marche earthquake (Fig. 1); however, in this case too, 
microzonation studies found an application in planning interventions on individual buildings, 
without being refl ected at all in an organic interlinking of microzonation, reconstruction and 
planning, save for a few exceptions. After 1997, some regions began to preventatively develop 
microzonation studies that must necessarily be considered within the scope of planning and 
managing the territory. Within this context, we would have expected that, 12 years later, in the 
scenario of an earthquake that struck the capital city of a region (L’Aquila), a reconstruction 
solidly founded on the fi ndings of the microzonation investigations would have been carried 
out, one capable of identifying organic solutions for the areas suffering from special problems 
(superfi cial fault line and cavities) that might fi nd in town planning the key element for the 
reconstruction. In my view, it proved very different.

6. Reconstruction

One last aspect worth mentioning is the overall progress of reconstruction: it is a widespread 
opinion that Friuli has been, from this perspective, a commendable example. A comparative 
analysis of times, costs, procedures, and results between the various earthquakes that have affected 
Italy from Friuli onwards, would undoubtedly be informative and useful. Once and for all, it 
could establish certain procedures, known beforehand, to apply at the time of future earthquakes, 
thereby avoiding the need to reinvent the wheel each and every time and the perpetration of 
shoddy errors under the pressing urgency to provide quick responses to the affected populations. 
Such an analysis, however, lies beyond the aims of this paper; it would be interesting to include 
in such a study the recent earthquakes of 2009 and 2012 as well: but the completion of these 
reconstructions will, in fact, still require considerable time.
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7 . Concluding remarks

The most obvious response to the acknowledgment of considerably risky situations is the 
launch of specifi c programs of adapting the building heritage to the seismic levels in the various 
areas of the country: it is, however, certainly not the only possible one. The reduction of risk levels 
may be one of the aims of sectoral investment plans (school, health, housing, transportation, etc.) 
of the public administration and may, in some instances, contribute to qualifying the public use 
of funds. The positive effects are clear: we would avoid the substantial loss of human life (Friuli, 
Irpinia-Basilicata, Umbria-Marche, L’Aquila), we would avoid the damages associated with the 
operations of demolition and reconstruction of a large number of  buildings; we would have other 
advantages as well: multi-year programs of risk reduction interventions, suitably distributed in 
space and time according to pre-defi nable priorities, may have, in the existing circumstances, 
collateral effects in terms of employment developments that are not artifi cially induced.

Given the dimension of the seismic problem, the fi rst condition for effective action is the 
capacity of politicians to identify the riskiest situations and to follow stringent priorities in 
selecting the areas and the buildings, resisting the pressure to spread the limited resources on a 
large number of areas and buildings.
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