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Gateshead Millennium Bridge – Bridging the Gap Between Engineering and Architecture

Intro

The Gateshead Millennium bridge designed by Wilkinson Eyre Architects and is pedestrian and cyclist crossing across the river Tyne. Engineering and Architecture were both key elements of the design of the bridge with the design integrating with both the functionality and the aesthetic parts of the design.  Initially looking at the bridge you can see the architecture in both the design and the functionality however, the engineering elements will need to be furthered explored to see how deeply the engineers were involved in its construction and in its elements. 

This bridge is made more interesting in term of both architecture and engineering due to its unique opening movement and how the design team dealt with the design constraints in such an interesting way. Small aspects also integrate the two such as the self-cleaning element which clears litter from the pathway each time the bridge tilts to let boats through (Gateshead Council, 2015). This element is an example of how an engineering challenge solved becomes an aesthetic element with a clear pathway every time the bridge tilts, this element also saves cost in the future of the bridge’s lifespan in terms of cleaning costs. 

This essay will look at the architecture involved in the design, how this project came about and furthered Wilkinson Eyre’s links with bridge design and finally how the engineers were involved and what elements were key in the development of the project. 

The Architecture

Winning the Stirling Prize in 2002 following Wilkinson Eyre’s previous win in 2001 for the Magna Science Adventure Centre, Rotherham, Yorkshire (Welch, 2021), The Gateshead Millennium bridge firmly made its place in the architecture of its time. Wilkinson Eyre were the first architects to win the Stirling prize two years running (Wainwright, 2021) with these wins pushing them into them further into the public eye. 

Since it finished construction in June 2001 (Gateshead Council, 2015), the bridge has become a local landmark spanning across the Tyne River alongside the Tyne Bridge finished in 1928 (Bridges On The Tyne, 2006). The unique tilting opening of the bridge furthers its popularity and helps it stand out as  a key architectural form within its landscape on the Quayside and across the Tyne. The tilting form comes from one of the key design ideas from Wilkinson Eyre which was the idea of an ‘opening eye’ (Wilkinson Eyre, 2002) with this idea also coming across in the two parabolic curves making up the crossing element for pedestrians and the suspension element of the bridge. Oliver Wainwright of the Guardian described the bridge as bringing ‘theatrics to the timeless challenge of how to span a body of water while accommodating the need for ships to pass through’ (Wainwright, 2021) in which he refers to the tilting way in which the bridge opens yet still serving its intended purpose of a river crossing. Brain Johnston from The Advocate views the bridge as metaphor alongside the older bridges as Newcastle pushing its way onto the ‘world stage’ (Johnston, 2009) and then goes on to say ‘The Millennium Bridge was merely the overture in a decade of operatic-scale projects to regenerate a city that had seen the worst of post-industrial decline’ (Johnston, 2009). The Regeneration projects on the quayside were finished in 2009 with the Gateshead Millennium Bridge starting these off and forming its place as a landmark within the area. The Stirling prize win and its other award wins from The Institute of Civil Engineers in 2002, The American Institute of Architects in 2002 and many further awards before during and after its completion (Wilkinson Eyre Architects, 2003). 

The two parabolic curves making up the bridge serve the two purposes of the bridge, the crossing element, and the suspension element shown working as one singular element in the image below. These two elements tilt as one when the bridge opens to allow passage of taller boats underneath.
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Description automatically generated]Fig.1 The Gateshead millennium bridge, shown in its tilted state. (Wilkinson Eyre, 2002)


The pedestrian and cycle deck used to cross the span is made up of two parts within the curve as the pedestrian walkway is raised about a foot above the cycle path (Gateshead Council, 2015). The sketch below a section trough the walkway shows this raised path (Fig.2). This was done to allow pedestrians to get a clear view of the river making it known that during the design phase of the bridge Wilkinson Eyre took the fact that the bridge would not only be used as a crossing point but also as a viewing platform, and even a tourist attraction for users to both cross and also watch tilt form the riverbanks, so the design needed to be a statement as well as fulfilling a purpose for those needing to cross the river Tyne.
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Fig.2 Sketch of the walkway section of The Gateshead Millennium Bridge (The Author)

Norman Foster speaking in a tribute for the Architects Journal following the death of Chris Wilkinson says the Gateshead Millennium Bridge is ‘structurally eye-catching’ (Waite, 2021). This statement may have come from how the bridges form seems to float of the river with its light and thin looking steel members but in this open area of the river the structure still stands out it its position spanning the river.

Wilkinson Eyre and Bridges

Wilkinson Eyre describe themselves as ‘specialists on the design and delivery of bridges all over the world’ (Wilkinson Eyre, 2019) and a large portion of their projects since they formed have been bridges. Chris Wilkinson writes in The Sketchbooks of Chris Wilkinson, ‘Bridges, an important part of the practice’s Workload’ and then goes on to say how most of these are overseen by his partner Jim Eyre (Arts, 2015). Although he did play a part in a few of these bridge project including the Challenge of Materials Bridge at the London Science Museum (Fig.3) built in 1997, which was also a suspension bridge project like the Gateshead millennium bridge suspended across a 12m gap. (Arts, 2015).
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Description automatically generated]Fig.3 Challenge of Materials Bridge at the London Sciences Museum (Eyre, 2005)

In this project the engineer, Bryn Bird was involved right from the beginning of the concept sketches for ‘spanning the void’. (Arts, 2015) This early involvement in the project from the engineers involved highlights the very early involvement of the engineers within all the bridge projects Wilkinson Eyre carries out. Around this same time in the late 1990’s Chris Wilkinson also produced sketches for another competition entry for a bridge across the River Seine in 1998 which was never realized (Arts, 2015). The two of these bridges were produced shortly before the Gateshead millennium bridge and both were of a suspension style, the Challenge of Materials bridge especially and its use of steel and its open honest structure was probably used as a trampoline for the ideas behind The Gateshead Millennium Bridge.

 In an essay written by Jim Eyre, originally appearing in the monograph ‘Bridging Science and art’, Jim talks about how Wilkinson Eyre began creating bridges with their 1994 win for an opening bridge at South Quay near Canary Wharf (Eyre, 2001).  Eyre then goes on to describe this as ‘a happy introduction to the genre of the bridge’ (Eyre, 2001) referencing the firms many bridge projects during the following years and up to present day. 

Jim Eyre writes that there are only three basic types of bridge structure: a truss or beam, an arch, or a suspension or cable stay structure (Melvin, 2018), the large majority of the bridges produced by Wilkinson Eyre being a form of suspension and truss or beam (Fig.4). The Gateshead millennium bridge being an example of one of their most famous and most award winning examples of a  suspension bridge.
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Description automatically generated]Fig.4 The Gateshead Millennium Bridge (Wilkinson Eyre, 2002)

When talking about the bridge projects the practice has carried out the refer to bridge design as ‘lightness, innovation in materials and long spans’ (Melvin, 2018). You can pick out each of these aspects in each bridge project completed, for instance in the Gateshead Millennium Bridge the lightness comes from how the footway seems to balance and float above the surface of the water along with the suspension element suspended so gently up in the air. The innovation in materials can be seen  not only in the steel elements but also in how the bridge rotates using the elements as a form of counterbalance to save on energy. Finally, the long span is exaggerated even in its curved footway and also crossed in an even more interesting way with this innovative design without even having structural elements on the actual riverbanks and instead using concrete piles just off the edge of the riverbanks. 

The Engineering

The Gateshead Millennium Bridge relies on its engineering for not only its structure its span of the River Tyne but also the mechanisms where the two parabolic curves join which allow the structure to tilt allowing movement of boats below. The whole 800 ton structure rotates until the suspension wires are horizontal, floating above the river below (Curran, 2003). Designed in such a way that the bridge counterbalances itself as it tilts (Gateshead Council, 2015) which ensures the minimum possible amount of energy is used each time the bridge needs to open. Integrated into the bridge’s design is even a litter clearing system that works as the bridge tilts and automatic barriers that rise to stop pedestrians and cyclists crossing as the bridge moves (Gateshead Council, 2015). The engineering company involved in the project was Gifford Graham & Partners Bennett Associates (Engineering Timelines, 2020) and they were a key element in producing the bridge which was the world’s first bridge to rotate vertically. Moving the massive steel structure was a large challenged during the construction process and the parts were lifted into place using a floating crane with only 2mm of clearance (Engineering Timelines, 2020). 

The engineering involved in the design process was as extensive as the architecture and they had to work in sync to achieve the final outcome which is the award winning bridge design that stands today. Even the curved footway is key to the design and the usability of the bridge and not only for aesthetic purposes, but a curved deck also allows for 30% more headroom for boats passing underneath than just have a straight deck (Society, 2002). This means the curved deck is not only an architectural element and there to mirror the adjacent parabolic curve but also something key to the usability of the design. On either side of this curved deck lie two concrete piers which hide the hydraulic rams, pivots and motors that are located on either side of the river and allow the structure to tilt (Anti-corrosion methods and Materials, 2003). There is also anther series of steel piles in the river which prevent both the structure of the bridge and the hydraulic systems from getting hit by any passing boats and is withstand a collision from a boat weighing up to 4000 tons. (Anti-corrosion methods and Materials, 2003).

In a clip from The RIBA Stirling Prize 2010: A Culture Show Special, Jim Eyre talks about one of the main design restraints for this project which was the inability to build anything substantial on either side of the river (Eyre, 2010). This restraint is shown in the plan view of the Gateshead Millennium Bridge below (Fig.5) sowing the span of the bridge and how it fits between the two riverbanks. Due to this constraint and the need to get a high arch to allow boats to pass underneath the idea for the two parabolic curves turning together came about. The way the bridge then opened meant more engineering challenges as this movement had never been done before. Historically, drawbridge style bridge openings are more common and are used alongside swing bridges and also telescopic bridges, as mentioned previously the site constraints would not allow for any of these bride types as they would need some form of structure and anchoring either side of the river.

[image: Diagram

Description automatically generated]
(Fig.5) Plan sketch showing how the bridge fits within the site’s constraints (The Author)

Gifford & Partners Bennett Associates will have been involved in the project from the design stage and worked alongside Wilkinson Eyre during the design and construction process (Newcastle University, 2022). Even during the construction process there were more engineering challenges to work through, the most important of these being the moving of the pre-fabricated bridge into position. This was done using a large crane which was mounted onto a boat and carried the structure up the river and into position (Newcastle University, 2022). 

Conclusion

The ideas behind the bridge come from both an architectural thought process and also using engineering throughout the process. The bridge projects carried out in the years before the Gateshead Millennium Bridge also helped develop the ideas and design behind the bridge. The fact The Gateshead Millennium Bridge was the first bridge to win the Sterling Prize also pushed Wilkinson Eyre into the forefront of architectural bridge design with them producing bridge after bridge even today (Wainwright, 2021). As well as pushing Wilkinson Eyre to the front the Gateshead Millennium Bridge also helped put Gateshead on the map with the bridge attracting tourists today and being a key element of the regeneration projects in the area. 
Reflecting on the statement within the title ‘Gateshead Millennium Bridge – Bridging the Gap Between Engineering and Architecture’, the bridge does link these two elements from the initial design and dealing with constraints all the way through to construction process and even how the bridge opens and closes throughout the day, every day. The unique way this bridge opened pushed the boundaries of both aspects, the architecture and engineering, as this was a brand new challenge for both and carried out in such a successful way it won awards for both aspects.
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