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Boris Johnson’s English Channel bridge: an
engineering expert’s view
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Boris Johnson, the UK foreign secretary, has proposed building a bridge across the English

Channel to connect England and France, to complement the rail tunnel that opened in 1994.

Leaving aside the political and financial challenge of such a project, would it even be feasible

to build such a long structure over the open sea and one of the busiest shipping lanes in the

world?

For spanning long distances we use either cable stayed or suspension bridges, because they

are light compared to conventional bridges and provide large areas unobstructed by pylons.

The longest suspension bridge built to date is in Kobe, Japan, measuring 3.9 km in total,

with clear space between its pylons of almost 2km.

The longest bridge with a single cable-stayed span built to date is the Sutong Yangtze River

Bridge near Suzhou, China. Its two pylons are separated by a 1km main span and it is 8km

long in total. But it is not a completely suspended structure, with a number of densely

spaced pylons on either side of the main span.

Similarly, the longest bridge in the world is the Danyang–Kunshan Grand Bridge in China.

It is mostly a conventional bridge made from columns sunk into the seabed, although it has

a cable-stayed section. The bridge is 165km long ( just over 100 miles) but the short distance

between the columns would not do for the busy Channel.

A bridge over the English Channel that wouldn’t disrupt shipping would require a span of 22

miles, or 38km in total, which is an order of magnitude larger than anything else built to

date. This presents a considerable civil engineering challenge for a number of reasons.

Tallest bridge ever

The channel is between 40m and 60m deep and some passenger ships are more than 70m 

tall. So to let ships pass underneath, the pylons supporting the bridge would have to be

around 150m tall. To support the cables you would have to add pylons above the deck,

which would mean a total pylon height well above 500m. Again, nothing this tall has ever

been built.

Apart from the challenge of building them, the high pylons would need a very careful

assessment of how the wind would affect them and the attached cables. This would have to

be supported by a vibrational analysis to prevent potential failure. As the wind hits the

pylons and the cables, it causes them to vibrate. In some instances, this can grow into a

phenomenon known as “flutter”, causing the entire structure to become unstable, as

happened to the Tacoma bridge, which collapsed in 1940.

To prevent the cables from becoming overstressed, you would need a relatively large

number of pylons to hold the bridge up. But again, this conflicts with the requirement of

having unobstructed space on the water for ships to pass through.

The cables would also have to be very strong and light cables, possibly stronger than the

very expensive carbon fibre composites. To make them we would probably need to research

new materials and find a way to make it affordable.

Another big unknown quantity is the undersea ground conditions, which would need to be

carefully investigated to see if they would be suitable for the pylons’ foundations. This

means we also don’t know how much the foundations would add to the cost.

Possible solution

Following the lead of the Danyang–Kunshan Grand Bridge in China, it may be possible to

combine a cable-supported structure, for the part where a clear sailing space is needed, with

a conventional column bridge style. This might ease problems of construction and cost,

although it may still disrupt shipping routes to a certain degree.

But the only thing we can say for sure is that cost of the project would likely run into billions

of pounds. It’s a project that would require a lot of further research into the properties of

cable materials, not to mention a proper feasibility study.

Engineering Boris Johnson Bridges English Channel Civil engineering

The Conversation is a non-profit. Help knowledge-based,
ethical journalism today.

You might also like

Author

Wanda Lewis
Emeritus Professor, Civil Engineering, University of
Warwick

Disclosure statement

Wanda Lewis does not work for, consult, own shares
in or receive funding from any company or
organisation that would benefit from this article, and
has disclosed no relevant affiliations beyond their
academic appointment.

Partners

University of Warwick provides funding as a founding
partner of The Conversation UK.

The Conversation UK receives funding from Hefce,
Hefcw, SAGE, SFC, RCUK, The Nuffield Foundation,
The Ogden Trust, The Royal Society, The Wellcome
Trust, Esmée Fairbairn Foundation and The Alliance
for Useful Evidence, as well as sixty five university
members.

View the full list

Republish this article

Republish our articles for free, online or in print,
under Creative Commons licence.

 Email

 Twitter 44

 Facebook 179

 LinkedIn

 Print

The Sutong Bridge. Shutterstock



 Tweet  Share  Get newsletter

 Make a donation

Predicting the World Cup winner: An
engineer’s working guide

‘Hang on a minute lads, I’ve got a
great idea!’ Brexit, crisis
management and sensemaking

Why nanotechnology is more than
just a buzzword

A tiny West Bank village is due to be
demolished: here’s how international
law could be used to intervene

 Sign in to commentCommentsComments23 OldestOldest NewestNewest

Show all comments

Why that ‘clean swimming pool’ smell is actually bad
for your health

People with depression use language differently –
here’s how to spot it

Activated charcoal doesn’t detox the body – four
reasons you should avoid it

Here’s how we could build a colony on an alien world

Surprising ways to beat anxiety and become mentally
strong – according to science

Tommy Robinson ‘the martyr’ – how the far right builds
its victim narrative

Free public transport doesn’t add up – unless you get
rid of the drivers

Trump-Kim summit: North Korean leader emerges a
clear winner as Donald Trump reverts to type

I spent three days as a hunter-gatherer to see if it would
improve my gut health

AI is acquiring a sense of smell that can detect illnesses
in human breath

Most popular on The Conversation Events

Find experts with knowledge in:*

e.g. Cyber Security

ALBERT WOLTERS PUBLIC LECTURE WITH PROFESSOR
ELIZABETH LOFTUS — Reading, Reading

Festival of Learning — Bournemouth, Bournemouth

SIMBIO-M 2018 — Coventry, Warwickshire

Synthesis and Spectroscopy days for secondary schools —
Manchester, Manchester

Extended Project Qualification Visit — Manchester, Manchester

MORE EVENTS

Expert Database 

Search

Community standards

Republishing guidelines

Friends of The Conversation

Research and Expert Database

 Analytics

 Events

Community

Who we are

Our charter

Our team

Our blog

Partners and funders

Contributing institutions

Company

Follow us on social media

Stay informed and subscribe to our free daily newsletter and get the
latest analysis and commentary directly in your inbox.





SubscribeYour email address

 



Edition: Donate Events  Get newsletter United Kingdom      Become an author Sign up as a reader Sign in

https://theconversation.com/uk
https://theconversation.com/uk/arts
https://theconversation.com/uk/business
https://theconversation.com/uk/cities
https://theconversation.com/uk/education
https://theconversation.com/uk/environment
https://theconversation.com/uk/health
https://theconversation.com/uk/politics
https://theconversation.com/uk/technology
https://theconversation.com/uk/eu-referendum-2016
https://www.shutterstock.com/image-photo/uk-south-coast-cliffs-view-top-618301010?src=ugigYRp3TSDh_tDSZcZn1Q-1-1
http://www.bbc.com/news/uk-politics-42743909
http://edition.cnn.com/travel/article/worlds-longest-bridges/index.html
http://www.dailymail.co.uk/news/article-2343361/Worlds-longest-widest-cable-bridge-span-10km-finally-completed-seven-years-China-course.html
http://www.dailymail.co.uk/news/article-2343361/Worlds-longest-widest-cable-bridge-span-10km-finally-completed-seven-years-China-course.html
https://www.marineinsight.com/know-more/top-10-largest-cruise-ships-2017/
https://www.aps.org/publications/apsnews/201611/physicshistory.cfm
https://theconversation.com/topics/engineering-824
https://theconversation.com/topics/boris-johnson-3839
https://theconversation.com/topics/bridges-5716
https://theconversation.com/topics/english-channel-11467
https://theconversation.com/topics/civil-engineering-18947
https://theconversation.com/profiles/wanda-lewis-437279
https://theconversation.com/institutions/university-of-warwick-1238
https://theconversation.com/institutions/university-of-warwick-1238
https://theconversation.com/uk/partners
https://theconversation.com/boris-johnsons-english-channel-bridge-an-engineering-experts-view-90409#republish
http://creativecommons.org/licenses/by-nd/4.0/
mailto:?subject=Boris%20Johnson%27s%20English%20Channel%20bridge%3A%20an%20engineering%20expert%27s%20view%20%E2%80%94%20The%20Conversation&body=Hi.%20I%20found%20an%20article%20that%20you%20might%20like%3A%20%22Boris%20Johnson%27s%20English%20Channel%20bridge%3A%20an%20engineering%20expert%27s%20view%22%20%E2%80%94%20http%3A%2F%2Ftheconversation.com%2Fboris-johnsons-english-channel-bridge-an-engineering-experts-view-90409
http://twitter.com/intent/tweet?text=Boris+Johnson%27s+English+Channel+bridge%3A+an+engineering+expert%27s+view&url=http%3A%2F%2Ftheconversation.com%2Fboris-johnsons-english-channel-bridge-an-engineering-experts-view-90409%3Futm_source%3Dtwitter%26utm_medium%3Dtwitterbutton&utm_campaign=none&via=ConversationUK
http://www.facebook.com/sharer.php?u=http%3A%2F%2Ftheconversation.com%2Fboris-johnsons-english-channel-bridge-an-engineering-experts-view-90409%3Futm_source%3Dfacebook%26utm_medium%3Dfacebookbutton
http://www.linkedin.com/shareArticle?mini=true&source=The+Conversation&summary=Boris+Johnson%2C+the+UK+foreign+secretary%2C+%5Bhas+proposed%5D%28http%3A%2F%2Fwww.bbc.com%2Fnews%2Fuk-politics-42743909%29+building+a+bridge+across+the+English+Channel+to+connect+England+and+France%2C+to+complement+the+r...&title=Boris+Johnson%27s+English+Channel+bridge%3A+an+engineering+expert%27s+view&url=http%3A%2F%2Ftheconversation.com%2Fboris-johnsons-english-channel-bridge-an-engineering-experts-view-90409%3Futm_source%3Dlinkedin%26utm_medium%3Dlinkedinbutton
https://theconversation.com/boris-johnsons-english-channel-bridge-an-engineering-experts-view-90409#
https://www.shutterstock.com/download/confirm/682862707?src=ejZzwv7Lo7X7eyaLYZqesQ-1-0&size=huge_jpg
http://twitter.com/intent/tweet?text=Boris+Johnson%27s+English+Channel+bridge%3A+an+engineering+expert%27s+view&url=http%3A%2F%2Ftheconversation.com%2Fboris-johnsons-english-channel-bridge-an-engineering-experts-view-90409%3Futm_source%3Dtwitter%26utm_medium%3Dtwitterbutton&utm_campaign=none&via=ConversationUK
http://www.facebook.com/sharer.php?u=http%3A%2F%2Ftheconversation.com%2Fboris-johnsons-english-channel-bridge-an-engineering-experts-view-90409%3Futm_source%3Dfacebook%26utm_medium%3Dfacebookbutton
https://theconversation.com/uk/newsletters
https://donate.theconversation.com/uk?utm_source=theconversation.com&utm_medium=website&utm_campaign=content-donation-call-to-action-5
https://theconversation.com/predicting-the-world-cup-winner-an-engineers-working-guide-97900
https://theconversation.com/predicting-the-world-cup-winner-an-engineers-working-guide-97900
https://theconversation.com/hang-on-a-minute-lads-ive-got-a-great-idea-brexit-crisis-management-and-sensemaking-94433
https://theconversation.com/hang-on-a-minute-lads-ive-got-a-great-idea-brexit-crisis-management-and-sensemaking-94433
https://theconversation.com/why-nanotechnology-is-more-than-just-a-buzzword-97376
https://theconversation.com/why-nanotechnology-is-more-than-just-a-buzzword-97376
https://theconversation.com/a-tiny-west-bank-village-is-due-to-be-demolished-heres-how-international-law-could-be-used-to-intervene-97885
https://theconversation.com/a-tiny-west-bank-village-is-due-to-be-demolished-heres-how-international-law-could-be-used-to-intervene-97885
https://theconversation.com/boris-johnsons-english-channel-bridge-an-engineering-experts-view-90409#
https://theconversation.com/boris-johnsons-english-channel-bridge-an-engineering-experts-view-90409#oldest
https://theconversation.com/boris-johnsons-english-channel-bridge-an-engineering-experts-view-90409#newest
https://theconversation.com/boris-johnsons-english-channel-bridge-an-engineering-experts-view-90409#
https://theconversation.com/why-that-clean-swimming-pool-smell-is-actually-bad-for-your-health-73936
https://theconversation.com/people-with-depression-use-language-differently-heres-how-to-spot-it-90877
https://theconversation.com/activated-charcoal-doesnt-detox-the-body-four-reasons-you-should-avoid-it-97899
https://theconversation.com/heres-how-we-could-build-a-colony-on-an-alien-world-54923
https://theconversation.com/surprising-ways-to-beat-anxiety-and-become-mentally-strong-according-to-science-77978
https://theconversation.com/tommy-robinson-the-martyr-how-the-far-right-builds-its-victim-narrative-98261
https://theconversation.com/free-public-transport-doesnt-add-up-unless-you-get-rid-of-the-drivers-97129
https://theconversation.com/trump-kim-summit-north-korean-leader-emerges-a-clear-winner-as-donald-trump-reverts-to-type-98182
https://theconversation.com/i-spent-three-days-as-a-hunter-gatherer-to-see-if-it-would-improve-my-gut-health-78773
https://theconversation.com/ai-is-acquiring-a-sense-of-smell-that-can-detect-illnesses-in-human-breath-97627
https://theconversation.com/uk/events/albert-wolters-public-lecture-with-professor-elizabeth-loftus-5508
https://theconversation.com/uk/events/festival-of-learning-5659
https://theconversation.com/uk/events/simbio-m-2018-5310
https://theconversation.com/uk/events/synthesis-and-spectroscopy-days-for-secondary-schools-5666
https://theconversation.com/uk/events/extended-project-qualification-visit-5700
https://theconversation.com/uk/events
https://theconversation.com/uk/community-standards
https://theconversation.com/uk/republishing-guidelines
https://theconversation.com/uk/friends
https://theconversation.com/experts
https://analytics.theconversation.com/uk
https://theconversation.com/uk/events
https://theconversation.com/uk/who-we-are
https://theconversation.com/uk/charter
https://theconversation.com/uk/team
https://theconversation.com/columns/uk-blog-486
https://theconversation.com/uk/partners
https://theconversation.com/institutions
https://facebook.com/ConversationUK
https://twitter.com/ConversationUK
https://theconversation.com/uk
https://donate.theconversation.com/uk?utm_source=theconversation.com&utm_medium=website&utm_campaign=topbar
https://theconversation.com/uk/events
https://theconversation.com/uk/newsletters
https://facebook.com/ConversationUK
https://twitter.com/ConversationUK
https://theconversation.com/uk/feeds
https://theconversation.com/uk
https://theconversation.com/become-an-author
https://theconversation.com/sign_up?return_to=%2Fboris-johnsons-english-channel-bridge-an-engineering-experts-view-90409
https://theconversation.com/sign_in?return_to=%2Fboris-johnsons-english-channel-bridge-an-engineering-experts-view-90409

