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BRIDGES ARE HIGHLY SYMBOLIC BY NATURE:
THE PHYSICAL ACT OF CONNECTING TWO SEPARATE DISTANT
PLACES. ..
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A BRIDGE MUST CONFORM TO THE SITE, FUNCTION, AND ECONOMY,
WHICH GOVERNS THE FORM IN THE END.

BECAUSE BRIDGES ARE NOT A SOURCE FOR PROFIT, THE DESIGN
NOT ONLY BECOMES RIGOROUS IN ITS STRUCTURAL ASPECT, BUT
ALSO HAS TO BE COST EFFICIENT.



SITE AND CLIMATE CONDITIONS OFTEN CHALLENGE BRIDGE
BUILDERS TO DESIGN THE CHEAPEST AND MOST ECONOMICAL

SOLUTION.
BRIDGES OFTEN APPEAR TO BE DEVOID OF DESIGN, AND SIMPLY

A FORMULATION BETWEEN COST AND PHYSICS.

image credit: http://minnesota.publicradio.org/display/web/2008/07/28/bridge_presser/
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HOWEVER, IT IS THE RAW DEMONSTRATION OF ECONOMY AND
PHYSICS THAT MAKES BRIDGES MONUMENTAL AND ICONIC;
THUS, BEAUTY OF A BRIDGE IS OFTEN SHAPED BY ITS SITE,
CLIMATE, COST, AND FUNCTION.

image credit: http://www.sxc.hu/browse.phtml?f=download&id=831868



PRECIDENT 1

THE CONFEDERATION BRIDGE; NORTHUMBERLAND STRAIT,1997

THE CONFEDERATION BRIDGE CONNECTS PRINCE EDWARD ISLAND TO
NEW BRUNSWICK. HARSH WINTER FREEZES THE NORTHUMBERLAND
STRAIT, CREATING ICE SHELVES UP TO 1M THICK. THE DISTANCE
BEING 12.9 KM LONG, CONCRETE BOX GIRDER STYLE BRIDGE
WAS USED, UTILIZING 44 BASE PIERS THAT ARE 4OM HIGH
AND SPACED AROUND 200M APART. THE PIERS HAVE ‘GIANT
CONICAL CONCRETE SKIRTS' THAT REDUCES THE IMPACT OF ICE
SHELVES AS IT PASSES THROUGH THE STRAIT BY BREAKING THE
ICE UP BEFORE IT HITS THE BASE. THE PATH OF THE BRIDGE
WAS ‘DELIBERATELY DESIGNED WITH A BEND APPROXIMATELY
HALFWAY ALONG TO REDUCE THE DANGER OF DRIVER FATIGUE' .
STUDIES HAVE SHOWN THAT ACCIDENTS ARE MORE LIKELY TO
HAPPEN ON A STRAIGHT HORIZONTAL ROADS WHERE DRIVERS CAN
BECOME BORED AND LOSE FOCUS. SHIFTING OF THE HORIZON
AND VIEWS CREATED BY CURVED PATH CAN MAKE DRIVERS MORE
ALERT.

THOUGH PERHAPS THE MOST ECONOMICAL STYLE OF BRIDGE,
DUE TO THE HEIGHT OF THE TWO DIOMEDE ISLAND BEING 300M
ABOVE SEA LEVEL, BOX GIRDER BRIDGES BECOMES EXCESSIVE
AS IT REQUIRES FREQUENT PLACEMENT OF PIERS IN CLOSER
DISTANCE WHEN COMPARED TO SUSPENSION BRIDGES OR CABLE
STAYED BRIDGES.
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PRECIDENT 2

HELGELAND BRIDGE; ALSTEN, NORWAY, 1991

LOCATED NEAR THE ARCTIC CIRCLE, THE SITE OF HELGELAND
BRIDGE SHARES A SIMILAR CLIMATE AS THE BERING STRAIT.
WEATHER CONDITIONS INCLUDE ‘GALES COMING OFF THE NORTH
SEA GUST’ AND ‘STRONG CURRENTS COMBINED WITH STORM
WAVES’. TO HARNESS THE WEALTH FROM NORTH SEA OIL,
INVESTMENTS HAVE BEEN MADE TO LAY DOWN INFRASTRUCTURE
TO THE CITY.

‘THE FEASIBILITY STUDIES CONFIRMED THAT WIND LOADS WOULD
GOVERN THE DESIGN. COMPOSITE BRIDGES COMBINING STEEL
AND CONCRETE WERE REJECTED, SINCE A MASSIVE, MONOLITHIC
CONCRETE STRUCTURE WAS SHOWN TO RESPOND BETTER TO
SEISMIC LOADING AND TO BE LESS PRONE TO OVERTURNING.
THE SCALE OF THE CROSSING LED TO THE CONSIDERATION OF
CANTILEVER AND CABLE-STAYED ALTERNATIVES, OF WHICH A
CABLE-STAYED FAN BRIDGE WITH REINFORCED CONCRETE TOWERS
AND DECK WAS FOUND TO BE THE LEAST EXPENSIVE AND MOST
DURABLE OPTION.’

THUS, CABLE-STAYED DESIGN WAS CHOSEN FOR ITS EXCELLENT
RESISTANT TO WINDS.

image credit: http://gallery.photo.net/photo/4284975-1g.jpg



PRECIDENT 3

SUNNIBERG BRIDGE; KLOSTERS, SWITZERLAND,

LOCATED IN THE MOUNTAINS, THE SUNNIBERG BRIDGE WAS
DESIGNED TO WITHSTAND THE HARSH MOUNTAIN CONDITIONS AND
WIDE TEMPERATURE SWINGS. SOME OF THE DESIGN FEATURES
INCLUDE:

“EXPANSION AND CONTRACTS ARE ACCOMMODATED BY THE DECK
SPRINGING INTO OR OUT'’

‘“THE PIERS TAPER TOWARDS THEIR BASES SO THEY CAN ROCK
SIDEWAYS WITHOUT DEVELOPING LARGE BENDING FORCES’

- the tower acts like a pin-ended
/ strut - any lateral loads are carried
by the horizontal arch of the deck

towers taper down to narrow bases and can
therefore tilt without excessive moments
" thending forces) developing

towers rock slightly

image credit: The Architecture of Bridge Design, page 127
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PRECIDENT U4

LE GRAND VIADUC DE MILLAU; MIiLLAU, FRANCE, 2004

IN TERMS OF THE SCALE, THE MILLAU VIADUCT, DESIGNED BY
NORMAN FOSTER, COMES CLOSE TO THE SIZE AND MAGNITUDE
REQUIRED FOR THE DIOMEDE BRIDGE. WITH SEVEN SLENDER
PYLON SHAPED PIERS PIERCING THE SKY, INCLUDING ONE
PYLON WHICH IS TALLER THAN THE EIFFEL TOWER, THE BRIDGE
CROSSES THE VALLEY OF THE TARN RIVER.

WITH THE TOTAL LENGTH OF 2.8KM, THE DESIGNERS DEDUCED
THAT THE GIRDER STYLE BRIDGE, LIKE THE ONES USED FOR THE
CONFEDERATION BRIDGE, WOULD REQUIRE A PIER EVERY 170Mm,
RESULTING ‘ A CLUTTERED LOOK WITH TOO MANY PIERS...’
THUS, A CABLE STAYED DESIGN WAS PROPOSED, AS IT WOULD
ALLOW LONGER SPANS BETWEEN PIERS AND THUS LESS PIERS
REQUIRED.

“350M IS AN OPTIMAL DISTRIBUTION FOR CABLE STAYED SPANS.
THE LOCATION OF THE SEVEN PIERS RESPECTS THE SITE BELOW
AND MAKES FOR AN ECONOMICAL STRUCTURAL SOLUTION...’

THE WEATHER CONDITION OF MILLAU IS MUCH MILDER THAN THE
EXTREME CLIMATE OF THE ARCTIC WHICH THE DIOMEDE BRIDGE
FACES. LENGTHENING THE SPAN MEANS LESS PIERS, BUT ALSO
MEANS THICKER DECKS, ‘WHICH ATTRACTS HIGH WIND FORCES
AND BECOMES DIFFICULT TO SUPPORT ON SLENDER PIERS...’

image credit: http://wemakesensemedia.files.wordpress.com/2009/04/millau_viaduct_1 .jpg



PRECIDENT 5

THE GREAT ARCH OVER THE DANUBE: BUDAPEST,

As THE DIOMEDE BRIDGE WILL REQUIRE A DOUBLE DECK, ONE
FOR VEHICLES, AND ONE FOR TRAINS, THE THICKER DECKS
WILL BE A PROBLEM ESPECIALLY IN THE BRUTAL ARCTIC
WINDS. THE CONCEPT OF CAPSULATING THE ENTIRE DECKS
BY A LATTICE TRUSS SYSTEM, INSPIRED BY THE SHAPES OF
CARBON NANOTUBE, NOT ONLY WOULD REDUCE THE WIND DRAG,
BUT ALSO COULD STRENGTHEN THE STRUCTURE OF THE DECKS.
FURTHER, BY COVERING THE TRUSS SYSTEM WITH GLAZING
AND PANELS, IT IS POSSIBLE TO FULLY ENCLOSE THE DECKS
TO PREVENT EXPOSURE TO WIND AND SNOW FOR THE VEHICLES
AND TRAINS.

THE CONCEPT BRIDGE DESIGNED BY RODOLPHE LUSCHER AND
FiLLiPPOo BROGGINI FOR THE '96 WORLD EXPO IN BUDAPEST
UTILIZES LATTICE STRUCTURE THAT IS ‘CAPABLE OF LEAPING
ACROSS THE 500M OF LEGENDAY WATERS OF DANUBE’ WITHOUT
ANY PIERS SUPPORTING IN THE MIDDLE.
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VIEW OF THE DIOMEDE BRIDGE EXCITING FROM THE CLIFF OF BIiG DIOMEDE ISLAND



THE DESIGN
THE DIOMEDE BRIDGE PROPOSAL

THE BRIDGE THAT LINKS THE TWO ISLANDS WAS DESIGNED TO
BE THE MAJOR ICONIC STRUCTURE FOR THE ENTIRE PROJECT
AND SYMBOLIZE PEACE. THE BRIDGE WAS INSPIRED BY THE
SHAPE OF CARBON NANO-TUBE, WHICH HAS A HIGH STRENGTH-
TO-MATERIAL RATIO, ENCLOSED WITHIN A TRUSS TUBE WHICH
IS FULLY ENCAPSULATED BY GLAZING AND PANEL SYSTEM TO
PROTECT THE INSIDE FROM VARIOUS WEATHER CONDITIONS, BUT
STILL ALLOW FURTHER STRUCTURAL INTEGRITY. THE FAGCADE
OF THE BRIDGE CONSISTS OF COMBINATION OF GLAZING AND
METAL PANELS THAT CONSTANTLY CHANGES ALONG THE BRIDGE.
GLAZING MATERIALS TO BE PROPOSED IS A THIN STRETCHED
SHEET OF ETFE FITTED WITHIN THE HEXAGONAL SHAPE.
BECAUSE THE BRIDGE PORTION DO NOT NEED TO BE INSULATED,
PNEUMATIC PANELS SHOULD NOT BE NECESSARY. DUE TO THE
EXTREME LIGHTNESS OF ETFE, THE GLAZING PORTION WILL NOT
CONTRIBUTE TO THE WEIGHT. SUCH PATTERN CONTRIBUTES TO A
BETTER DRIVING EXPERIENCE BY REDUCING THE REPETITIVENESS
OF THE ROAD AND PROVIDING INTERESTING PATTERNS THROUGH
OUT THE DRIVING EXPERIENCE. FOR STRUCTURAL STABILITY,
THE ENCLOSURE IS TUBULAR SHAPED TO MINIMIZE THE SNOW
BUILD UP AND THE TRIPLE CABLE STAYED SYSTEM IS USED TO
ALLOW MORE STABILITY UNDER EXTREME WEATHER CONDITIONS.
AND THE ‘Y’ SHAPED CONCRETE PYLONS PROVIDE A LATERAL
SUPPORT TO THE BRIDGE, AND THE TAPERED LOWER HALF
ALLOWS PIERS TO SWAY WITH THE WIND WITHOUT EXCESSIVE
MOVEMENT.

A SEGMENT OF THE DECK AND THE LATTICE

TRUSS SYSTEM
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TO REDUCE THE COST BUT INCREASE THE STRUCTURAL STABILITY
UNDER HIGH WIND, THE BRIDGE IS DESIGNED SUCH THAT
IT DIPS DOWN AS IT REACHES THE CENTRE (BETWEEN THE
TWO ISLAND). NOT ONLY DIPPING THE BRIDGE REDUCES THE
LENGTH EXPOSED TO HIGH VELOCITY AIR ABOVE THE SEA, BUT
ALSO ALLOWS SMALLER AND SHORTER PIERS AND PYLONS TO BE
USED. THUS, THE BRIDGE MAKES A GRACEFUL INVERSE ARCH
AS IT REACHES THE US AND RUSSIAN BOARDER, AS WELL AS
THE INTERNATIONAL DATE LINE, WHERE THE BRIDGE APPEARS
TO BE JUST SKIMMING OFF THE SURFACE OF THE WATER.




UPPER DECK, FOR VEHICLES

‘ “ Vitge

LOWER DECK, FOR TRAINS






A perspective of the diomede bridge

diogrammatic section ol ihe bedge ik
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