
Tarmac’s collaborative approach, concrete and 
asphalt solutions and responsive local supply chain 
helped Knights Brown to deliver this high-profile 
project on time and on budget while ensuring long 
term value to their client Swansea City Council.

Project Scope
This £26m coastal protection project was designed 
to provide protection from flooding and coastal 
erosion to residents and businesses in this popular 
part of Swansea Bay. The existing sea defences, a 
0.5km-long vertical concrete sea wall and 0.7km 
sloping revetment were in poor condition and left 
the community exposed to the risk of flooding. 
It also aimed to enhance the promenade as a 
popular leisure destination with new decorative 
surfacing, landscaping, lighting, litter bins, seating 
and better links to Mumbles Road. The main areas 
of work included raising the promenade up to one 
level by around half a metre in the middle section, 
strengthening the main coastal defence structure, 
main wall and revetment and replacing railings with  
a low pedestrian wall. It would also involve widening 
the promenade to create a shared pedestrian  
footpath and cycleway while adding seating and  
hard and soft landscaping.

Key challenges
There were also a number of significant challenges 
when delivering this project. The new sea wall would 
need to resist the scouring action of the sea and 

construction work would need to be timed to fit 
around the tides. Road access for HGV’s to this area 
of the bay was limited, so it would also be important 
to carefully manage material deliveries to minimise 
disruption to local residents, businesses and road 
users. Project managers also needed to mitigate the 
impact of construction work on an adjacent SSSI, 
designated as an important habitat for local and 
migratory birds.

Our solutions
Tarmac was involved early in the project as a key 
materials supply partner firstly for the supply of 
aggregate and concrete to the project for the sea 
wall and structure and to supply a decorative asphalt 
for the promenade that would meet the client and 
designer’s vision.
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Early strength for bespoke precast deck 
segments
A total of 1,000 precast segments were required to 
complete the viaduct deck between each of the piers. 
Because the viaduct curves to follow the contours of the 
Colne Valley, each deck segment has a unique shape and 
is cast in a 105,000 cubic metre temporary factory on the 
main Align C1 compound. The specification had extremely 
challenging early age strength requirements, to ensure 
that the segments could be demoulded and lifted into 
storage within 20 hours of casting.

Fleet and logistics planning
Part of the finishing operations was to construct a ‘Robust 
Kerb’, which is a 400mm-thick reinforced concrete 
wall, approximately 1.4m high, running the length of the 
3.4km viaduct on each side. Primarily required to contain 
derailment, the robust kerb also provides effective noise 
mitigation by having an acoustic lining fixed to the track-
facing side. This element was cast in-situ from the viaduct 
deck, which was a very constrained area and could not 
receive conventional 8m3 concrete mixer trucks. Due to the 
constrained nature of delivering concrete on to the viaduct 
deck to construct the robust kerb, Tarmac supplied all 
8,000m3 using their fleet of specialist 4m3 Minimix trucks. 
This provided a cost-saving solution to the customer and 
a simple placement solution compared with long range 
pumping options being considered for the works. 

Specialist material design and 
manufacturing
For the piling operations, a high performing C40/50 
flowing concrete was designed in collaboration with 
Align JV and Keller VSL to minimise bleed and extend 
workability over 4 hours, to aid the placement operation. 
For the viaduct pier operations, a highly flowable C40/50 
concrete was designed for the conventional straight piers, 
and a C55/67 self-compacting concrete was designed for 
the V-Piers. Both mixes were designed with high levels of 
SCM’s to limit heat evolution and control risks associated 
with early age thermal cracking.  The mixes were also 
designed to provide a high-quality visual finish. 

Material testing and on-site trials
Mock-ups were cast at the main C1 compound months 
ahead of the works to confirm suitability for construction, 
including full compaction of the self-compacting concrete 
design in heavily congested reinforcement condition, 
and to assess the visual finish. The viaduct precast 
segment concrete mix design was a highly flowable 
C55/67 concrete that was required to meet early age 
compressive strength requirements of 10MPa at 10 hours, 
and 20MPa at 20 hours. In order to meet the challenging 
early age strength requirements, the concrete mix design 
was designed including a high performing accelerating 
admixture. 

Extensive on-site trials were completed over a year ahead 
of the first segment being cast, with a minimum concrete 
temperature of 25 degrees being identified as a key 
parameter to meet early-age strength requirements. The 
on-site batching plant was equipped with a specialist hot 
water and hot air system which heated the aggregates and 
water to ensure that concrete could be supplied 365 days 
a year, at night, at the target concrete temperature.

Results and benefits
When the bridge deck was completed in September 2024 
the Colne Valley viaduct became the UK’s longest rail 
bridge, surpassing the 3.3km Tay Bridge linking Fife and 
Dundee has which had previously held the record since 
1887. This was a tremendous achievement for such a large 
and challenging project. The viaduct also won praise for 
its design, including winning the engineering category of 
the Fine Art Commission Trust’s Building Beauty award. 
The next stage is to install the rail track bed in time for the 
forecast completion date in March 2025. 

Large volumes of concrete were supplied by Tarmac to the 
exacting standards required by this project as the work 
took place. This included: 

Viaduct Precast Segments
C55/67 - 44,500m3

Viaduct Piling
C40/50 - 27,250m3

Viaduct Piers
C40/50 - 10,000m3

Viaduct V-Piers  
Self-Compacting 
C55/67 - 15,750m3

Viaduct Bearing Pads  
and Shear Key
C80/95 – 250m3

Viaduct Robust Kerb
C40/50 – 8,000m3

High early strength, abrasion  
resistant concrete
The concrete needed for the sea walls, slipways and 
stairs would deliver high strength, abrasion resistance 
and the early strength gains needed by the contractor 
to complete work within the available time windows. 
The design also required detailed patterns and 
textures to be cast into the surface of the sea wall 
and the low pedestrian wall of the promenade.

Stringent performace requirements
A C40/50 micro-silica concrete mix was supplied for 
the sea wall. As it would be used on a steep gradient, 
there was a very tight slump tolerance for the mix. If 
was too dry, it couldn’t be suitably placed, compacted 
and finished; if too wet, all of the concrete would 
flow to the bottom of the structure. It also had to be 
workable for a sufficient period to cover the typical 
transit time of approximately 45 minutes and allow 
for discharge on site, while achieving a relatively early 
set before being covered by the incoming tide. As the 
concrete was supplied over a period of two years, the 
mix was adjusted according to the season to achieve 
the performance requirements.

Tarmac can supply a wide range of specialist quality 
assured concrete for challenging projects. This 
includes fibre reinforced concretes, waterproof 
concretes and chemical of abrasion resistant 
concretes. We can also supply CEVO low carbon 
mixes that meet strength requirements but deliver 
significant savings in carbon emissions.

High performance coloured asphalt
After discussions with the client and main contractor 
and supply of product samples, ULTICOLOUR was 
chosen as the surface for the promenade in a light 
buff colour. ULTICOLOUR uses a clear polymer 
modified binder, pigment and colour matched 
aggregates. This produces brighter, deeper colours 
that resist surface wear and keep their appearance 
for longer. The client wanted a durable, maintenance 
free surfacing and ULTICOLOUR has an impressive 20 
year record of performance in the UK including on a 
number of coastal promenades including Blackpool, 
Morecambe Bay in Lancashire and Whitley Bay in  
Tyne and Wear. It is tough enough to use on bus  
lanes but also complemented the colours in the 
coastal environment.

Results and benefits
The project was completed on time and on budget 
in the summer of 2025. Tarmac supplied around 
16,500m³ of concrete to the project starting in July 
2023 with around 10,500m³ of this volume being 
specialist high strength micro silica concrete. In 
total, 660 tonnes of ULTICOLOUR Light Buff asphalt 
was supplied to the site by Tarmac and laid by the 
surfacing contractor Gwendraeth Valley Tarmacadam. 
It was a complex decorative paving design including 
a number of intricate patterns, but the contractor was 
able to achieve an excellent finish. Throughout the 
project there was careful planning and coordination 
between Tarmac’s asphalt and concrete networks and 
collaborative working between project partners.

Delivering long term value
The new sea defences will reduce the risk of coastal 
flooding to 126 properties, including homes and more 
than 50 businesses along this popular stretch of the 
Swansea Bay coastline. By improving the appearance 
if the promenade area it is also expected to further 
strengthen the tourism industry, already worth around 
£660m to Swansea’s economy each year. After 
being shown evidence of the proven performance of 
ULTICOLOUR on other sites, they were also confident 
of the long-term durability of the new pavement. This 
result was only made possible by the collaborative 
approach of all project partners.


