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Auckland Harbour Bridge (AHB) has not provided any walking 
or cycling access since it was built in 1959. The two box girders 
“clip-on” lanes added in 1969 did not change that as they 
merely provided additional road traffic capacity. With SkyPath, 
the famous Auckland harbour crossing will provide a shared 
walking and cycling path on the city side of the bridge.

Due to the location of the building, in the mountains surrounding 
Basle, it was almost impossible to reach the villa by road.  The 
entire roof was shipped by barge from Rhebergen’s yard in 
Amsterdam to Basle, where a helicopter was used to transport 
the roof the last few kilometres.  The fabrication and installation 
of the roof is documented in a video by Rhebergen.

SkyPath is the talk of the town. It is being developed and 
championed by the Auckland Harbour Bridge Pathway Trust, a 
charitable trust whose aim is to have a world class walking 
and cycling facility on the AHB. In order to implement SkyPath 
as a community facility, it is proposed to provide funding by 
charging fees for users, including tourists, recreational users 
and commuters. Optimised cost, low maintenance and 
longevity are obviously very important to a project like this.

The New Zealand Herald applauds that SkyPath will be built out 
of “space-age materials”.  Well, if not tried and tested in outer 
space, composites certainly have proved their supremacy over 
traditional building materials in marine and maritime conditions. 
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The Auckland Harbour Bridge Pathway Trust explains: “SkyPath 
is capitalising on New Zealand’s marine expertise by proposing 
the use of composite materials and manufacturing technology 
developed for the America’s Cup.” SkyPath will be constructed 
by Auckland yacht builders who built the Team NZ and Oracle 
America’s Cup catamarans. Project Director Bevan Woodward 
says: “Whilst we’ve had to go through a significant design 
update and testing programme, we have now achieved a 
composite solution for a similar price to steel and aluminium 
construction. This means Sky- Path will be stronger and lighter, 
will be easier to implement and have much lower maintenance 
costs with a service life of at least 50 years.”

Over the past decades, the two box girder lanes of the 
Auckland Harbour Bridge have been the object of significant 
structural issues, strengthening work and on-going 
maintenance. As those in the marine industry would be well 
aware, when a stiffness critical structure requires reduced 
weight and low maintenance, composite structures have a 
distinct advantage. Gurit has lent its expertise to provide the 
Auckland Harbour Bridge Trust, Airey Consultants and Core 
Builders Composites with a practical solution utilising all the 
benefits of composite construction.

Core Builders Composites project manager Tim Smyth says: 
“The use of composite materials for buildings and bridges 
has been proven overseas. We propose to work with a 
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number of Auckland composite manufacturers in a similar 
programme as the successful production of the 14 America’s 
Cup AC45 catamarans.

We would deliver SkyPath in 14 metre long, 4 metre wide 
sections ready for nightly installation onto the city side of 
the Harbour Bridge.” According to Gurit’s and Core Builders’ 
proposal, SkyPath requires over 4000m2 of sandwich panel 
decking, some 250 10-metre long E-Glass and carbon 
reinforced ribs.

Gurit has been involved working closely with the team from 
an early stage developing a composite solution from a newly 
developed geometry and the loading constraints of the 
existing steel bridge structure as outlined and studied by Airey 
Engineering. The conceptual geometry including the main deck 
/ pathway and structural beams and ribs were modelled and a 
finite element analysis was carried out on the modules in the 
central navigation span which were deemed to be the most 
critical due to the lack of available depth. The design of the FRP 
structure was carried out in accordance with a coherent Limit 
State methodology with the actions and load combinations 
taken from a relevant design codes. This design approach has 

been used by Gurit for the design of a wide range of civil and 
architectural FRP structures installed around the world using 
Euro Code or International Building Code to define actions and 
load combinations.

Global laminate specification was found to be driven by 
deflection criteria at the Serviceability Limit State. Local 
reinforcement and additional structure in way of the connections 
to the steel bridge structure is driven by static strength criteria 
at ULS. Fire performance was considered and the structural 
material choices meet NFPA Class B.

This preliminary analysis has led to a conceptual laminate based 
upon a Gurit® GPET 100 FR foam core with a quadraxial E-glass 
skins for the path way and beams. The FEA was beneficial in 
determining the most efficient use of carbon uni-directionals 
and E-glass unidirectionals in the rib and frame specifications.

A weight and costing study was carried out carefully due 
to the weight critical requirements of the existing bridge 
allowing for a comparison and review of the loading to the 
original metal concept that had been proposed previously. 
Further development in the full design stage will be needed to 
extensively review all sections and details but at this concept 
stage 250 tonnes saving is predicted.

For a project of this scale and given the tight timeline that 
aims at completing the construction of SkyPath by the end of 
2015, the cooperation of the wider New Zealand composite 
industry will be required. NZ Marine Industry Association’s 
Peter Busfield says “We believe SkyPath will be an exciting 
showcase for the NZ marine and composites industries. It will 
be a high profile demonstration of our expertise that will enable 
us to talk to many other sectors about utilising our services, 
and not just in NZ but internationally.”
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The new lifting bridge over Rhyl Harbour in North Wales, 

serves as an additional crossing for pedestrians and 

cyclists. Spanning the River Clwyd from Rhyl’s West Parade 

to a newly created public area on the Kinmel Bay side of 

the river, the elegantly opening lightweight bridge named 

“Pont y Ddraig” has already become an iconic landmark 

attracting visitors. Hundreds watched the two lightweight 

composite decks – or dragon wings – being lifted into 

place in early Summer.

In response to a tender call from Denbighshire County Council, 

Ramboll and Dawnus developed a design proposal consisting 

of two mirroring, 30 metre long decks, which are hinged on a 

central caisson and lifted by cables running up to a central mast. 

Almost 50 metres tall, the mast is stayed by a rigging similar to 
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a sail boat’s and makes the bridge and the harbour visible from 

miles around. The mast houses the pulley mechanism and 

lifting cables. To balance the lift, the decks, engineered by Gurit 

(UK) and built at AM Structures using many Gurit materials, are 

lifted simultaneously.

To give access to moorings upstream of the bridge, the new 

pedestrian and bike crossing is likely to open many times a 

day. So, the Denbighshire County Council was interested in 

minimising the use of energy for lifting. The use of advanced 

molded fibre reinforced plastic (FRP) for the bridge decks was 

an integral part of the design concept to save as much weight 

as possible to make lifting cycles fast and energy efficient. It 

also allowed a sculptured deck shape, which provides a striking, 

iconic sight when the bridge is opened.

© AM Structures, Ramboll UK Ltd
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Ramboll approached AM Structures in early 2009 to review 

the concept of the bridge deck construction and to provide 

feedback on the construction and weight estimate for the FRP 

decks. AM Structures asked Gurit to review the structure of the 

bridge, and initial studies confirmed that the bridge concept 

was feasible with some minor changes in the geometry, 

and that the FRP decks would result in considerable savings 

compared with a steel structure.

The design proved to be successful, and AM Structures was 

approached for the fabrication of the decks. Gurit was contracted 

by AM Structures to carry out the detailed engineering of the 

bridge decks, which presented some interesting challenges. 

The decks are very slender, partially for aesthetic reasons, but 

also to ensure that the inshore lifeboat would have sufficient 

headroom to pass under the lowered bridge at all tide levels.

Due to the lightweight and slender structure of the decks, 

detailed consideration of the dynamic behaviour of the 

bridge under pedestrian loading was required. The bridge 

was designed with predominantly glass reinforcements with 

longitudinal stiffness enhanced by local planks of carbon 

fibre. Gurit made extensive use of finite element analysis to 

carry out transient dynamic analysis of the bridge using load 

models from Eurocodes. A number of load conditions were 

analyzed, corresponding to groups of pedestrians walking and 

running over the bridge, in addition to a crowd loading case. 

This analysis led to optimisation of the laminates for both 

longitudinal and torsional stiffness of the bridge decks to meet 

the required comfort criteria.

AM Structures built the decks using Gurit® Corecell™ M, Ampreg 

21 resin, and a mixture of glass and carbon reinforcements 

supplied by Gurit. The build of the decks was already a 

spectacular sight. But the shipment from the Isle of Wight to 

the mainland, the transportation to Wales and the lifting of the 

decks into place, all attracted crowds.

The new crossing needed a catchy name. A naming competition 

was open to pupils at local primary schools. An independent 

panel considered over 30 names and finally selected “Pont y 

Ddraig”, as one student had suggested. By the middle of July, 

hundreds ofpeople had flocked to Rhyl with their cameras to 

catch the moment when the second deck – or is it a Dragon 

wing? – was lifted into place. A large crane hoisted the 30m 

long, FRP deck into place.

Following installation, Gurit will now carry out a testing program 

to verify the dynamic behavior of the bridge, using in-house 

accelerometers and data acquisition equipment.

The official opening was scheduled for September, when all 

pupils who had participated in the naming competition led the 

first walk across the bridge.

© AM Structures, Ramboll UK Ltd
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Marsden Cross commemorates the place that became 
New Zealand’s first missionary settlement, where 
Reverend Samuel Marsden preached his first sermon 
on Christmas Day 1814. Plenty of celebrations are 
planned to mark the 2014 bicentennial anniversary 
and Gurit was involved in the creation of an impressive 
new landmark, the Interpretive Centre.

The Interpretive Centre is orientated directly towards the 
historic Cross where visitors can also walk down to. Its 
design is characterised by the contrasting curved rammed 
earth walls, symbolic of its grounding into tradition, with the 
thin triangulated composite roof, symbol of high technology, 
engineering and lightness. 

Gurit was brought in to help the project managers meet the 
budget while achieving the modern geometric design and 
ensure the roof is structurally sound for years to come. After 
extensive engineering analysis, using a parametric model 
to combine shape and laminate optimisation, a final epoxy 
infused laminate of E-glass/Gurit® G-PET™ 90 was derived.

The architect, Pip Cheshire, wanted the engineering solution 
to drive the final geometric shape, not only because it was 
part of his design intent, but also because it was the only way 

to produce a design that would be buildable within a fixed 
budget. In close conjunction with Pip and the builder, Core 
Builders Composites, the engineers evaluated a number of 
design options, including additional structure, additional 
posts, and geometrical modification, in order to evaluate the 
cost benefit of each, and thus find the optimum solution.

In the end, the addition of posts along with geometrical 
modifications allowed for additional structure not to be used, 
and achieved the lowest cost. The geometrical modifications 
were devised thanks to the optimisation functionalities of 
the Altair Hyperworks software, which allowed for varying 
the heights of the peaks of the structure, concurrently with 
varying the laminate.

Marsden Cross, Bay of 
Islands, New Zealand, 2013

Image courtesy of Core Builders Composites

Image courtesy of Core Builders Composites
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Definition of the material cost as a custom design variable 
within the software allowed for driving the optimisation 
towards minimising cost rather than the more usual objective 
of minimising weight.  Finally an optimum was found between 
minimum material cost, and structural integrity, while realising 
the artistic intent.

One of the benefits of having chosen composite materials for 
building the roof is that Core Builders Composites was able 
to pre-assemble the roof in two large parts at their factory.  
These were then trucked to the construction site where they 
were joined into the full roof assembly, which was lifted 
as one piece onto the supporting posts, thus minimising 
installation time.

Gurit was initially engaged to start work on the project in 
May 2013 and installation commenced in October, resulting 
in just 5 months to engineer and build the composite parts. 
The architect is thrilled with the results and has made very 
positive comments about Gurit’s involvement in his numerous 
public presentations of the project.

Image courtesy of Core Builders Composites
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Bradkirk Bridge
Blackpool, UK, 2010
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