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The failure mechanism of 
the Morandi Bridge in Genoa 

(February review 2020) 
 

The bridge had been in operation since 1967 and had undergone appropriate 
maintenance over time, including the complete renovation of the tie rods of Pier 11, to 
compensate for the advanced deterioration of the metal reinforcement within the concrete. 

To formulate a hypothesis about the mechanism of the collapse of the Morandi 
Bridge in Genoa, which occurred on August 14, 2018, I used documents and images easily 
available online, citing the relevant links. 

At the following link https://www.ingenio-web.it/20897-crolla-il-ponte-morandi-a-
genova- problema-strutturale-ma-perche I found a design diagram of the bridge, useful for 
visualizing its main dimensional characteristics. 

 

 
For the engineering analysis that follows, beyond the multiple opinions of experts in the field, 

all informed to the utmost caution, I found useful the video clip that appeared online, initially 
seized by the Guardia di Finanza, and subsequently made public with the authorization of the 
Judicial Authority, visible at the link https://youtu.be/a-LfXohbn0U, reworked and fragmented 
into a video available at the link https://youtu.be/8B0zc2TUgmc with the title “Anomalie video 
crollo Ponte Morandi a 3fps (Ferrometal)”. 
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To carefully observe the moments surrounding the tragic event, I extracted the frames from 
the video cited, analyzed them, and indicated the significant notations. The skipped frames 
were deemed insignificant for understanding the failure mechanism. 
 

Frames n. 1 ~ 8: the collapse is about to happen 
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THE BRIDGE COLLAPSES BEGIN 
 

In the following Frame n. 08 the tie rods are still intact, even though the failure of tie rod n. 1 is 
imminent (note the difference in its high attachment level between Frame n. 08 and the 
following Frame n. 09). 

 

 
The structural failure appears to have been triggered by the breakage of the steel cables 
inside tie rod no. 1 on the seaward side, which had apparently been corroded over time by 
water infiltrating into the cracks in the surrounding concrete for protection. 

 

 
 

Structural diagram of Pile No. 9
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Beginning of the bridge collapse 
 

 
Presumably, the seaward tie rod, designated as No. 1, of Pier No. 9, fails at the top, thus 
disrupting the balance between the bridge's "balance" sides. The top of the pier fails, 
dragged by the still-attached tie rod No. 2, unable to counteract the unexpected bending 
moment. Due to the loss of a support, the roadway deck, which was already tilting around 
Pier No. 9 due to the presumable elongation of tie rod No. 1 before the failure, twists and 
begins to break. The initial collapse of Gerber girder No. 1, while the corresponding Gerber 
girder No. 2 is still in place, supports the hypothesis that tie rod No. 1 failed as the initiating 
event of the collapse. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Hypothesis of breakage of Pile No. 9
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Indeed, from the available frames, two possible causes of the collapse appear: 

1) The seaward breakage of the top of Pier 9, which is considered unlikely; 

2) The initial breakage of tie rod 1, which appears to be the real cause. 

In fact, the evidence supporting the second hypothesis as the primary cause is: 

a) The bending of tie rod 2, evident even before the collapse (due to the raising of 
the bridge deck on the Gerber girder 2 side, caused by the ongoing elongation of tie 
rod 1 before its final break); 

b) The evident detachment of tie rod 1 from the top of Pier 9 (Frames 9 et seq.), 
while the other three stays are still attached to the line. 

c) The position of Gerber girder 2, still intact, while Gerber girder 1 has already 
broken. 1 (see Frame No. 09). Simultaneously with the tearing of tie rod No. 1, this 
last beam fails first because, due to the torsion of the deck, which had been stripped 
of a stay, it was supported by only three supports, instead of the four designed. 

d) Any initial crack at the top of Pier No. 9 would have caused the simultaneous 
collapse of the two Gerber beams.
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The structural failure of tie rod no. 1 of Pier 9 likely caused the cascade failure of the 

pier-deck assembly, and the non-simultaneous collapse of the two Gerber beams resting 

at the ends of the deck integral with Pier no. 9; the deck which, without the supporting tie 

rod no. 1, buckled on itself, flexed, twisted, and collapsed along with the rest of the bridge. 

In an interview available online, the designer, Engineer Morandi, explains the 

structural functioning of his creation very well. The tall central pylons serve to maintain 

balance and support the two lateral tie rods, which are responsible for supporting the outer 

sections of the road deck                          

while the support of the central part of the roadway indicated by                   is provided by 
the two flared central pillars. 

 
 

 

 
 
 

From some images dating back to the construction of the bridge it can be seen that 

the part of the deck, identifiable from the point A to the point B it was designed to be self-

supporting even without the lateral stays (tie rods), but in the absence of loads. This leads 

to the consideration that the fixed overload of the concrete crash barriers (New Jersey), 

combined with the live load of the vehicles circulating at the time, as well as the weight of 

the two Gerber beams positioned at the ends, could have generated sufficient traction to 

cause tie rod 1 to break. 

 
 

 
Ing. Giovanni Corrao 

14 August 2019 

in memory of the 43 deceased  
(revised February 27, 2020) 
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The project report by engineer Riccardo Morandi 

 



Studio Corrao – Cagliari pag. 14 

 

 

 



Studio Corrao – Cagliari pag. 15 

 

 

 



Studio Corrao – Cagliari pag. 16 

 

 

 



Studio Corrao – Cagliari pag. 17 

 

 

 



Studio Corrao – Cagliari pag. 18 

 

 

 



Studio Corrao – Cagliari pag. 19 

 

 

 



Studio Corrao – Cagliari pag. 20 

 

 

 



Studio Corrao – Cagliari pag. 21 

 

 

 


