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The Kelpies are two monumental steel
sculptures of horses’ heads, standing up to 30
metres high. Believed to be the world’s largest
equine sculptures, they are not only visually
stunning but also represent a remarkable feat
of engineering. Tata Steel’s Celsius® 355 hot-
finished structural hollow section was chosen
to create the complex frames that form the
dramatic internal structure of the two heads.
More than 300 tonnes of Celsius® 355 was
used to build the two steel support structures.
Its strength and versatility were crucial factors
in bringing The Kelpies ‘to life’.



The site
Rising from the ground at a new lock on the
Forth and Clyde canal, The Kelpies form the 
centrepiece of The Helix near Falkirk in
Scotland. The Helix green space was created
by transforming 350 hectares of under-used
land between Falkirk and Grangemouth. Work
included construction of a new stretch of
canal and 27 kilometres of pathways
connecting 16 communities.

Artistic vision
Falkirk Council and Scottish Canals were keen to
introduce a major piece of public art within the
park. In 2006 they approached Glasgow-based
sculptor, Andy Scott, whose work is installed
across Scotland. Andy produced sketches and
tenth-scale maquettes of two horse heads that
would be built from steel and stand up to 30
metres high. He modelled the heads on working
horses that once towed barges on the nearby
canal and played a vital role in local industry and
agriculture.

“I see The Kelpies as a personification
of local and national equine history, of
the lost industries of Scotland. I also
envisage them as a symbol of modern
Britain – proud and majestic, of the
people and the land. They stand
testament to the achievements of the
past and as a tribute to artisanship
and engineering at which we still
excel.” said Andy Scott, Scott Sculptures.

Engineering challenge
The sheer scale of the sculptures meant Andy
could not build them himself as he would
normally do. Although The Kelpies are
artworks, their size and weight dictated that
they must be designed and developed as
strong, safe structures in the same way one
would approach the building of a bridge.

Consultant engineers, Atkins, were engaged to
translate Andy’s artistic vision into a working
design that could be used as the basis for
procurement and construction. They digitally
scanned a second, more detailed, set of
maquettes to create a 3-D virtual surface
model. Working from ‘the outside in’, Atkins
engineers developed a working structural
solution for the frames that would support the
stainless steel ‘skin’ of the two heads.

Design solution
In early 2012 specialist fabricators, 
SH Structures Ltd, submitted a compliant bid
for the construction of The Kelpies, but the
company also suggested that a value-
engineered scheme could be developed to
provide significant cost savings whilst
maintaining the aesthetic of the original
proposal. 

Tim Burton, Sales and Marketing Manager at
SH Structures, explained: “We proposed an
entirely tubular solution for the internal
structure of The Kelpies rather than a hybrid of
tubes and flat diaphragms. Hollow section is
extremely versatile and we knew it would
prove cost-effective whilst allowing us to
create the necessary contours for the outer
skin of the horses’ heads.” This approach
resulted in SH Structures securing the project 

on a design and build basis as principal
contractor for all the above-ground works for
The Kelpies.

Using the Atkins surface model, SH Structures
worked with engineering consultants, SKM, to
create an internal tubular frame that closely
followed the profile of the internal surface of
the skin. The hollow section structure was
based around two braced triangular trusses.
These were inter-connected by frames braced
in-plane to form an efficient and stiff primary
structure. The secondary frame comprised
circular hollow section cladding rails carrying
brackets that would pick up thousands of
fixing points for the outer skin of the project. 

With the detailed design complete, 
SH Structures’ drawing office team tackled the
enormous challenge of modelling the
complex structures. Using Tekla’s advanced 
3-D modelling software, digital information
was generated to enable production of
working drawings for the horses’ heads and
for workshop jigs needed for the larger sub-
assemblies. Nearly 2,000 individual fabrication
drawings were produced.
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Forming and fabrication
SH Structures chose Tata Steel’s Celsius® 355
Circular Hollow Section (CHS) for both the
primary and secondary structures. The reliable
quality, versatility and local availability of the
product were key factors in the selection of
Celsius® 355. Tim Burton said: “SH Structures
has an enviable reputation when it comes to
working with complex tubular steel projects
and, as such, we have a long-standing
relationship with Tata Steel due to our regular
use of Celsius® 355.” 

Celsius® 355 is a hot-finished structural hollow
section with a minimum strength of 355 MPa
– enabling lighter structures and material cost
savings. Hot finishing means the section is
stress-relieved for dependable performance in
the most arduous conditions. Full body
normalisation also ensures that Celsius® 355 is
highly formable – an important attribute for
The Kelpies project which involved a lot of
bending. Because the steel is true hot-finished
structural hollow section, it also offers
excellent weldability. Combined with
dimensional consistency, this enables fast and
efficient fabrication.

“The versatility and adaptability of
Celsius® 355 enabled us to saddle
connections anywhere that was
needed around the surface of 
The Kelpies – an enormous help
when dealing with complex
geometry.” Tim Burton, SH Structures.

The large volumes of Celsius® 355 required for
The Kelpies meant SH Structures dealt directly
with Tata Steel. The 323.9mm diameter section
for the primary structure was procured from
Tata Steel’s Hartlepool mill. A sister mill at
Corby provided the 139.7mm section for the
secondary cladding rail. The products were
delivered in batches to meet the project
timescales. The complex form of the structures
meant that a large proportion of the tubes
required bending. “This was carried out by
specialists, The Angle Ring Company, and the
Celsius® 355 tube provided the perfect
solution for this challenging project,” said Tim
Burton.

More than 27,000 individual pieces were used
to create the primary structures of The Kelpies.
All the fabrication and construction of the
larger sub-assemblies was carried out at 
SH Structures’ facility at Sherburn in Elmet,
North Yorkshire. Individual frames were
gradually built up into larger sub-assemblies
which were trial-assembled to ensure a 
first-time fit, making installation safer and
quicker on site.

“Hot-finished Celsius® 355 is a fully
traceable product that’s certified as
suitable for all structural and
mechanical applications. Its pivotal
role in the creation of The Kelpies is
definitely one of the most amazing
ways in which it has been used. It
was ideal for the project because
full body normalisation ensures
that Celsius® 355 delivers the
required structural performance
even after bending and welding.”
Christopher Morris, Senior Structural Engineer,
Tata Steel.
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On-site construction
After shotblasting and painting, the tubular
structures were transported in sections to
Scotland where foundations for The Kelpies
had been built. It took SH Structures just 90
days to install the two giant sculptures –
known as ‘head up’ and ‘head down’ because
of the posture of each head. Out of all the
many thousands of individual steel pieces,
only 12 brackets had to be adjusted on site to
accommodate the 990 unique stainless steel
skin-plates.

From the moment they were erected, 
The Kelpies were a huge success. Thousands of 

people began flocking to see them after their
official ‘opening’ in April 2014. But it wasn’t just
the external view of the sculptures that
enthralled visitors. The impressive internal
tubular structure – precisely formed and
beautifully finished – proved a big
attraction,with visitors ‘touring’ inside one of
the heads to marvel at the feat of engineering.

The engineering efficiency, fabrication and
design of Andy Scott’s sculptures won an
award for The Kelpies at the Structural Steel
Design Awards 2014. The Helix project, with its
landmark sculptures, has also won both civil
engineering and environmental awards.

“We are enormously proud that
Celsius® 355 was the product of
choice for The Kelpies. These
monumental steel sculptures are
beautiful and impressive landmarks
that are recognised internationally. 
It is a real privilege for Tata Steel to 
be associated with the creation of
such stunning works of art and
engineering finesse.” Christopher Morris,
Senior Structural Engineer, Tata Steel.
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