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Date Relevant national events
6 april 2009 L’Aquila earthquake
26 july 2009 Viareggio railway accident
1 october 2009 Messina flood
4 october 2010 Genoa flood
31 october 2010 Veneto flood
26 october 2011 Cinque terre and Lunigiana flood
4 november 2011 Genoa flood 
13 january 2012 Shipwreck Costa Concordia
29 may 2012 Emilia earthquakes
7 may 2013 Pilot tower collapse - Port of Genoa
October-november 2014 3 floods: Genova, Tigullio and Genova
24 agosto e 30 october 2016 Central Italy earthquakes
21-25 november 2016 Piemonte flood 
18 january 2017 Hotel Rigopiano avalanche
14 august 2018 Polcevera bridge collapse
26-30 october 2018 Bad weather in the Triveneto area
29-30 october 2018 Bad weather in Liguria

Floods
Earthquakes
Bad weather
Collapse
Others
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GENOA’S FIRE BRIGADE
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Genoa Fire Brigade
Staff: 580 units

Rescue device composed of 76 units
Port Fire Service
Regional helicopter emergency rescue service with 
rescuers and sanitary facilities on board
Regional CBRN unit
Regional canine team
Rope rescue teams
Rescue diver team
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MORANDI’S BRIDGE 

Built in 1963-1967 
Great distance 210 m 
Length 1182 m 
Concrete prestressed 
90 m high 
Iron cables inside concrete
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MORANDI’S BRIDGE 

of bundles of wires, passing over the top of the
antenna and anchored against the six vertical walls
of the box girder. After the activation of this new
supporting system, the end transverses were
completed.

. At this stage, it was possible to spin, for each tie, the
suspension cables, arranged as shown in Figure 30.
The end transverses were partially pre-stressed and
the cables were partially tensioned.

. The temporary supporting cables were removed.
The final 10-m long stretches of the cantilevers were
cast by means of a movable truss formwork. The
pre-stressing of the deck was completed and the
external temporary bundles of wires spanning over
the extrados were removed.

. At this point, each suspension cable was integrated
by 28 auxiliary tendons, composed of four strands
and arranged as shown in Figure 30. The whole
bundle of main and auxiliary tendons, each of them
enveloped by its own sheath, was encased in a
concrete covering, cast in segments and having a
mean section of 0.98m by 1.22 m. It must be noted
that, at the casting time, the main tendons were
anchored at the ends of the external transverses and

partially tensioned, while the auxiliary tendons had
temporary anchorages in niches over the extrados of
the deck and were still not tensioned.

. After the concrete of the case enveloping the
tendons had reached a suitable resistance, the
auxiliary tendons were tensioned in order to put
the concrete case under compression. Until this
stage, the cables remained free to move in the
concrete case, the sheaths still not being injected.

. By means of suitable couplers, the auxiliary cables
lengths were extended and their ends anchored at
the transverses. The lower end of the case around
the tendons was completed and then pre-stressed.
The pre-stressing was given through the auxiliary
tendons tensioned from the side of end
anchorages.

. The construction sequence was completed with the
injection of the sheaths, which made the tendons
and their enveloping case collaborating in carrying
any new added load.

Such a sequence is no doubt complicated, but has a clear
aim: to create ties that behave as a homogeneous system
made of tendons working in tension and of a pre-stressed

Figure 30. The Polcevera Bridge: composition of one tie and its sections.
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stressed concrete. This scheme repeats concepts already
adopted by Morandi for the Maracaibo Lagoon Bridge
(Venezuela, 1957–1962, Consorcio Puente Maracaibo)
and then for the Rio Magdalena Bridge (Barraquilla,
Columbia, 1969–1972, Lodigiani) and the Wadi Kuff
(Beida, Libia, 1965–1971, C.M.C.) (Morandi, 1969). In
the following section, some aspects regarding the
construction phases are recalled, in order to allow an
understanding of the repairing interventions carried out on
the bridge.

The concept of stay according to Morandi

The three A-shaped frames mentioned above form
independent balanced systems, each spanning on four
supports and carrying a five-cells deck which is 171.9m
long and 18m wide (Figure 29). The two internal supports,
41.64m apart, are placed at the top of two pairs of
diverging inclined legs. The other two supports of the deck
are represented by the lateral ends of the transverses
placed at a distance of 10m from the tips of the
cantilevers. The ends of the transverses are, in turn,
suspended at the two pairs of ties. These ties are probably

the most characteristic elements of the Morandi system.
The tie sections are shown in Figure 30.

The construction sequence of the A-shaped frames can
be summarised in the following steps:

. Construction of two balanced cantilevers, made of
nine successive segments, each 5.50m long. During
this stage, the deck was supported by the external
pre-stressing action exerted by temporary bundles of
wires, anchored at the ends of each couple of
segments. These bundles spanned over the extrados
of the deck, passing over a set of 2.10m high
trestles, placed in correspondence of the two internal
supports. The trestles were adopted to increase the
internal lever arm and to give some vertical
component to the forces acting in the wires. At a
10-m distance from the end of the cantilevers, a
massive transverse received the anchorages of the
actual suspension ties. At this temporary stage, the
transverses were only partially cast, in order to limit
the weight.

. After the partial completion of the cantilevers, the
temporary suspension action was transferred to a set

Figure 29. The Polcevera Bridge (1960–1964): general view of the bridge, an A-shaped frame, the antenna and the typical section of
the deck.
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Accessi primari

1 2 3 4

Accessi primari Accessi secondari
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SEARCH & RESCUE 
AUGUST 14 - FIRST RESPONSE SITE 1
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In addition to the fire fighters on the scene there were: 
more than 100 rescuers from the regional emergency 

health service, many Police units and citizens

SEARCH & RESCUE 
AUGUST 14 - FIRST RESPONSE
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Immediately evacuated about 700 people

SEARCH & RESCUE 
AUGUST 14 - FIRST RESPONSE
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THE COORDINATION CENTER (CCS)
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SEARCH & RESCUE  
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SAVED PEOPLE 16
VICTIMS 43

EMPLOYED VVF 
STAFF 425 people

RESCUE 
OPERATIONS 
CARRIED OUT

More 1500

IMMEDIATELY 
EVACUATED PEOPLE 700

The provincial response system, perfected over the 
years following numerous hydrogeological events, has 

proved to be functional even for different events.

However being our best 
expertise, it would be desirable 
to develop shared projects on 
models of coordination and 
response to emergencies in 

multi risk urban contexts

LESSON LEARNED


