New London tower adds flare to skyline

‘Walkie Talkie’ building, London UK, By Martin Cooper

Completed in early 2014, the new multilevel building at 20 Fenchurch
Street (dubbed the Walkie Talkie) enhances a skyline that has altered
continuously over the years as this 38 storey tower has an iconic and
unique structural shape.

From a relatively narrow base the building gradually flares outwards
providing larger floor plates on the upper levels. Each floor has

a unique size and the final office level 34 achieves an impressive
increase in floor space of up to 60 percent. Topping off the structure
is a fully enclosed sky garden that includes catering facilities as well
as 360 degree views over the capital.

Designing the structure of this iconic building was a major challenge
as each floor has a unique structural layout. An extensive modeling
procedure needed to be undertaken with the project’s architect Rafael
Vinoly and structural engineer Halcrow Yolles developing a master
geometry 3D model. This made it possible to develop in precise
detail the final configuration and setting out of the exterior wall as
well as the final column positions and framing solution.

The model was further developed collaboratively with the whole
design team to establish a comprehensive BIM model that was used
by the project team and subcontractors. Interestingly, Canary Wharf
Contractors took the modeling a stage further and enhanced the
model into a 4D version with the added dimension being time.

“By taking this approach we were basically asking the industry to

do something different,” said Canary Wharf Contractors Associate
Director, Charlie Paul. “Adding the time dimension meant we were
able to work out and predict the entire construction sequence, so

much so that during the tender stages we already knew what the

steel program would entail”
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The choice of steelwork as the framing material was made for a
number of reasons, not least for its speed of erection. William Hare
completed the entire steel package in December in just 35 weeks.
Using any other material for this architecturally shaped building
would not have been this speedy.

To erect the steelwork William Hare used three tower cranes
positioned on top of the core. Canary Wharf Contractors provided
these cranes, a working policy it always adopts. “This works well as
we manage the schedule and allocate times between trades for crane
usage,” Mr Paul explained.

By the time the core was completed and the cranes were being
readied for installation, Canary Wharf had worked out the optimum
position for each tower crane. With the aid of the 4D model, a
location was primed whereby each crane could supply a third of
the project. In order to achieve these positions, one crane had to be
cantilevered from the core.

Design-wise, the main challenges were how to structurally balance
a building of such an unusual shape, while accommodating the
unique floor plates without increasing the structural depth. This final
point was crucial as any change in floor heights would render the
building’s double-stack lifts inoperable.

Balancing the structure was done by moving the core from its
original location in the middle of the floor plates to a position that
corresponded to the centre of the overall mass. In other words, it is
now located slightly off centre on any given floor plate but remains
centred on the whole.



A structural engineering trick was needed to accommodate the
geometry of the changing floor plates. “The building’s internal spans
change from 11 metres up to 21 metres, but the constant structural
depth only works up to an 18-metre span,” said Halcrow Yolles Senior
Principal, Jonathan Hendricks.

The solution was to install the columns up to level 22 at an outwards
incline matching the fagade. From here up, the north and south
elevation columns change direction and pull away from the fagade.

“We then have a three-metre cantilevering effect combined with
an 18-metre internal span which on the topmost office level gives
us the desired 21-metre span,” Mr Hendricks explained. “Steel
was instrumental in unlocking this ability to frame a growing span
without increasing the depth of the floor.”

In terms of magnitude, the corner columns actually travel 12 metres
in the north-south direction and six metres in the east-west direction
as one moves up the building. This forms the unique flaring shape
of the structure. To create this shape the steelwork is faceted to
approximate the curvature of the fagade.

Generally, the faceting of the columns occurs every four storeys
and so provides the optimum balance of minimising the complexity
of the steel while adhering to the architectural intent. However in
areas of high curvature, such as near the top on the east and west
elevations, columns have been faceted every two storeys.

The core provides the steel frame with its overall stability, however
further up the building this changes. For the sky garden roof, which
begins at level 35, the stability is provided by structural fins which
span 55 metres from east to west over the open plan area. Forming a
large portal frame, the 1200mm deep box sections also support

the glazing.

“Steel was instrumental in unlocking this
ability to frame a growing span without
increasing the depth of the floor.”
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The original design intent for the sky garden roof was that the

aluminium fins which run up the east and west elevations would

continue horizontally over the roof with an internal space frame PROJECTTEAM
to support the glazing. Instead of a space frame, Canary Wharf
Contractors deemed it far more practical to turn the fins into
architectural structural steel portal frames with the same profile Structural Engineer: Halcrow Yolles
as the original fins. The new solution was economical, time saving
and more sustainable.

Architect: Rafael Vifoly Architects

Steelwork Contractor: William Hare

Construction Manager: Canary Wharf Contractors
“We worked this out via our advanced model which has been a very Developers: Land Securities, Canary Wharf Group
important tool in developing a safe system of manufacturing and

erecting these huge portal frames,” Mr Paul said.

Steely success

All of the steelwork fabrication for the project was undertaken at William Hare’s factories in Bury, Scarborough and Wetherby. Including
rebar the overall steel content of the building is more than 13,200 tonnes but the frame itself is made up of 8347 tonnes of steel which
equates to some 4500 separate sections.

The largest steel members to be lifted into place were also the longest beams at 15 metres and weighing around nine tonnes each. A
large number of the main floor beams are cellular members used for their efficiency and service openings. To erect the outer cranked
columns, William Hare utilised a bespoke spigot that was welded to the top of each column.

Suggested by Canary Wharf Contractors and designed by William Hare, it allowed the column above to be placed at the correct angle.
Another factor for the steel program’s speedy success was that the concrete core was planned for completion early in the construction
program thereby allowing William Hare to do a thorough survey of the embedment plates which it used to connect the steel beams to.

This article first appeared in the January 2013 edition of New Steel Construction magazine and is republished with permission of the publisher and the
British Constructional Steelwork Association.
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