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On 14 August 2018 the Morandi Bridge in 
Genoa, Italy, collapsed, killing 43 people. 
Carol Tear asks how we know whether 
other bridges are safe

Named after its designer, Riccardo Morandi, the 
Morandi Bridge was opened in 1967. It had three 
A-frame towers, each with only four pre-stressed 

concrete stays holding the road deck 45 m above the dry 
river bed. The bridge required a lot of maintenance and 
it has been suggested that recently it was not properly 
maintained. 

Some reports say that the cables in the bridge’s 
southern stays broke first and sections of the road 
started to tilt southwards. The road began to fall apart, 
then whole sections fell until the 90 m tower collapsed. 
Once the southern stays broke, the whole weight of the 
road would have been supported by the northern stays, 
which were not designed to take such a large load. 

Cable-stayed bridges
The Queensferry Crossing in Scotland was opened in 
2017 and is the longest three-tower cable-stayed bridge 
in the world. Like other modern cable-stayed bridges, 
each tower has a lot more than four stays, so one of them 
can be replaced without the bridge becoming unstable. 
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How do we know 
a bridge is safe?
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Useful resources

BBC report on the Morandi Bridge collapse: 
www.tinyurl.com/y8tv7cnt

‘How Bridges Work: Cable-Stayed Bridge’, How 
Stuff Works, www.tinyurl.com/y6wf3h6s

Activity
Research some of the cable-stayed bridges in 
the UK. When were they built? Are there many 
different designs? 

through it. They are put in place and then the concrete 
sets around them. This makes reinforced concrete 
strong in tension and compression. In pre-stressed 
concrete the steel rods are stretched before the concrete 
sets. After it sets the stretching force is removed and the 
steel applies a compressive force to the concrete. This 
increases the concrete’s tensile strength, but only if the 
steel cannot rust. If the concrete is porous, or cracks, 
water can reach the steel and it rusts where it cannot 
be seen. High quality steel and concrete must be used, 
and structures must be regularly inspected for damage.

Checking bridges
There are over 20 000 road bridges in the UK, all of 
which are regularly inspected. Higher-risk structures, 
including pre-stressed concrete bridges, undergo 
special tests. Sensors can be used to detect tiny changes 
in deflection. Some suspension bridges have systems of 
microphones for acoustic monitoring. If they pick up 
a lot of wires snapping then an inspection is ordered. 

There are no bridges like the Morandi Bridge in the 
UK, but following its collapse Highways England is 
reviewing the design of all road bridges over a period 
of 3 months. Many bridges share similar designs, and 
the largest bridges are being reviewed individually.

Forces and materials
There are large forces on the towers and stays of a 
cable-stayed bridge. The towers are in compression 
and the stays are in tension (Figure 1). Concrete is 
strong in compression, but weak in tension. Steel is 
strong in tension, but it rusts. Rusting is worse in damp 
conditions and where there is saltwater, for example 
when roads are spread with salt in icy weather.

Reinforced concrete has steel rods or cables running 

Figure 1 Forces at work on the towers and stays of 
a cable-stayed bridge
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