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DESIGNING THE STEEL STRUCTURE

One of the 12 design
principles drawn up by the
bridge’s design team was: “It
should be made of one
material.” Steel proved ideal,
and was used for both the
bridge’s structural frame and
its surface fabric.

The steel structure and
fabric are fused together.
The structural frame is a grid
of steel beams making up the
bridge deck with triangular
steel upstands that support
the balustrading along either
side.

The fabric is the stainless-
steel wrapping around the
upstands and below the
structural grid. Being

smooth, curvaceous, jointless
and highly polished, this
wrapping looks from a distance.
like malleable steel sheeting.
Butitis actually rigid steel plate
6mm thick, and top quality
2205 duplex stainless steel. In
fact, the steel plate acts as a
stressed skin that contributes
tothe structural support of the
bridge over its 55m span — just
like an aircraft wing.

The 55,000 holes that
perforate the steel skin were
the brainwave of the lighting
artist, Martin Richman. “We all
wanted coherency and some
degree of transparency,” he
explains, "so I suggested that
the bridge should have

of steel

illumination that was internal
rather than clipped on."

The architect and engineer
then picked up the idea of
perforations and ran with it.

“They saw the structural
quality that the holes brought,
and how they could become
larger or smaller relative to the
stresses on the steel,"
continues Richman. "At the
same time, T wanted big holes
tolet the light through. So there
was a lot of juggli d

are at their lowest, while they
shrink to just 10mm towards
either end before petering out
completely where four double-
thickness steel legs drop down
into the ground.

“In this way,” points out
McLaughlin, “the pattern of
holes becomes a stress map of
the work the bridge has to do to
cross the river”

If the visual result is
gratifyingly simple, the detailed

between us to get the right size
and distribution of holes.”
Self-evidently, perforating the
steel stressed skin weakens the
bridge. But since the bending,

calculating the size and
distribution of holes was
anything but, and ventured into
new territory of structural
design. To calculate the

o

shear and twisti 1
vary markedly across its span,
the weakening effect of each
perforation depends on the
stresses at that point. The
bridge could remain standing
firmly with quite large holes in
some places, whereas it could
become shaky with even the
smallest holes in other places.
Letting this structural logic
runits full course has resulted
in an attractive patterning effect
across and beneath the whole
bridge. The holes are at their
Largest (40mm diameter) at the
lower midspan of the
balustrades, where stresses

the skin, Price
&Myers had to devise an
elaborate bespoke software
package that borrowed from
both hedge-fund programming
and aerospace software. A 30
computer modelling software
programme then converted
these stresses into the precise
size of each hole.

One place where the stressed
skin of steel plate does not
extend is across the floor
surface of the bridge deck. This
is perforated stainless steel,
also made by M-tec but with a
dimpled surface to give the
necessary slip resistance.

By Martin Spring

The £2.4 million Meads Reach
footbridge _spans the further
reaches of Bristol’s Floating

own. All the illumination is
hidden  within the  hollow
balustrades, and at night it trans-
forms the bridge into a dazzling
constellation of stars.

Harbour, where i through
the new business district o
Temple Quay.

the

The inning
design, which was opened in late
2008, is the work of Niall
MeLaughlin Archi

canal basi X -

light-

brebrick arch supporting Bruncls
famous Temple Meads station.
Beforeit, however, stands another
lightweight footbridge. Less than

ing artist Martin Richman. As
McLaughlin  says: “Working
together, we decided on what
qualities the bridge should have

10 years old, this
bridge is a flurry of raking mast,
cables, fancy balustrad d spi-

“The teamslistof 12 lesign prin-

ral ramp, all in steel.
“This example of over-exuberant
civil engincering acrobatics finds

not belit, it should be the light; it
should be one thing, not many;
and it must be something that

bridge. Viewed from the side, itis

none of the could
design without the others.

nothin
shiny polka-dotted stainless teel.
This band is a taut skin of steel
that wrapsall round the bridge.

product, these three principles,
aswellasa further nine, have held
truc throughout the design and

these turn out to be small circular
holes through the stainless-steel
skin — a full 55,000 of them. It's

rocess. The result
is a marvel of truly integrated
design which fuscs together not
just the disparate disciplines of

forations really come into their

butalso of lighting.

Exploded diagram

1Ribs
2 Bracing angles

3 Base plate

4 Holes n panel

5 Concrete abutment below ground
6 Soffit panels

7 Haunch

8 Balustrade outer panels

9 Balustrade inner panels

10 Skewed balustrade surface

FABRICATION AND ERECTION

‘The footbridge being craned into position.

‘The 55,000 perforations were
laser cut through the steel
plate by fabricator M-tec
using CNC technology. The
steel plates were preformed
totheir double-curved outline.

The plates were then
welded to the structural ribs
and invisibly butt-welded end
toend to form eight large
sections up to 7m long.

These were transported to
site, where they were
pre-assembled alongside
the canal basin.

Erection culminated in
hoisting the entire 75-tonne
structure intoits final position,
aprocess that was carried out
inone day by Britain's large:
mobile crane. “Tt was," recalls
McLaughlin, “a spectacular
national TV event”




