Falkirk Wheel

A Giant Rotating Wheel Carries Boats between Canals and will transfer boats between
two canals in Central Scotland, and so connecting a vertical gap of about 32 metres,
gave a special design challenge to SKF the bearing manufacturers

The £74 million whee! measisres 35 medres in
dizmeter, with an axle length of 28 metres. 8
will simultaneously R and lower two 22
metre kng caissans which each bolds a pay-
lpad of 200 ionres, comgrising water and up
e four hoats,

The “Falkirk Wheel, which will be located
clese bothe Scoftish town after which it is
ramed, is 2 new giand redating boat |ift and
will ke Afe only striackure of ifs kind in the
world. 11 is the centrepiece of the Milkrnium
Link, 3 project bed by British Wateramys,
which reopens and reconnects the Forth arsl
Clyde Canal, and the Union Caral between
Glasgow and Edinborgh. The whesl will
transfer boats bebween the Buo canals, over 3
vertical gap squivalend to the heinht of eight
London buses.

Up until the 19305 the two canals were
lirsiced! by & series of 11 locks. However, along
with the cemise of the

is now 2 reality. To many in Scotiand, the
Falkirk Wheel is expected to become a new
naticnal lamdmark,

The i design came from the successhal cal-
lzhoration of several designess led by the
Morrison Bachy Snletanche Jaint Ventuzs. It
fellows on fram the much-acdaimed initial
design by Dundss Archilecls Nicoll Russell
Shidies and the exemplar designs by
Ergingers Binnie Black and Veatch,

Siheted in o natural amphitheatre, the
wheel itseif is considered to be a form of con-
{emporary stulpiure and & endorsed as such
by the Royal Firee Art Commission for
Sooland. Tt t=kes the shape of ‘a Celtic-
ngpired, double headed axe, in which fwo
axe-shaped armes redate ina condifuous cir-
cig, 1B0 degrees at a time. [t will simuttane-
cassly [ift 2 Iower e 22 metre long cais-
sons that each hold a paylead of 300 tonnes,
comrising of waker and up to four boats, and

uses 3 sepes of synchronous gears bo posi-
tively keep the caissoos in the horieodal
plane,

Bullerey Engireerng, of Ripley, Derbyshire,
won the contract to build the whesl and s
enginecring  desion  consultant, Bennett
Assoriates, of Rotherham, Yorkshine, invibed
SKF o provide a new bearing solution, To
suppart the whepl, SF developed a solution
which uses-a pair-of purpese-designed, four
metre diameter, three row, dewing bearings,
ane positioned at either end of Lhe wheel,
with suter rings bolted fn the suppost struc-
ture @nd inrer rings bodted fo the amms. The
inner ring of one of the biarings it equipped
with gear teeth to transmit the drive to the
whagl.

The use of the sewing bearings was an
wwuisisal sedution, as these bearings are nor-
maliy used in applications with heavy axial
baads, such ds those encmontered in the rofa-

canals, the lods fell
info disrepair, were
filled-in, and  have
remaired wnusable, As
a result, the idep of
conmecting the @nals
via a rotating boat Lift
was put forward and
wis  originally con-
ceived as a gianl Ferris
wheel with suspended
gondolas. For  this
design, SKE the worids
leadirg bearing  solu-
tion =pplier proposed
large,  double  row,
sphierical moller bear-
irgs: and  specially
designed bearirg bowis-
ings in support the
wheel, The final design
has, however, vohved

o

ower the years of
planning - ke fhe
radical concept that
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Silwarled in 4 ntural amphitbeatre, i wieel fakes the shape of & Celtic-inmired, double headed aer, ia wéiich b Ae-shiped arms reate in 2
carfinues cirtle, 180 degroes ot a tme It will shoaitaneogsly 5P and |oeer ban 22 metre bang calssons Bak eack hodd & payiead oF 300 mares,
costpriting of walzer asd up to four haals, s i 3 sedi of gmchronews gears i posithesly beeg the s in e harfzonizl plane.
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Ten Rpsraubcaly driven gearhoxes rotate the wieel vid the seand sleaing hoaring. [t tume of 2 rade gl soad
0175 rgem, wirich seas it it and fower boits at i wwedge rie of 4 metrs por minute. With corideralion gvin
i the fime fokes for ioading boaty, the whesd is expeciad to campinte 3 hot tum abot onoe seery 15 nEmiles,

tional mavernent of lange cranss. However,
EWF speciplly desioned these siewing bear-
ings tai e positioned an & horizontal axis and
ba cope with the specified combinatien of
radial and axial |oads. When the wheel is
fully foaded, it weighs T8I0 tennes, which
results i a radial load of 9095 kNewtons per
bearing. Each slesing bearirg has three roes
of cylindrical rollers, ane for the radial load
and twn with smailer rolbers for the axial
Inads.

Ter Fydradically driven gearboees, via the
geared slewing bearing, rotate the whesl, T1
turrs at a eate of around 0125 rpm, which
g it 1ift andd lower boats at an average rate
of 4 metees per minute, With consideration
given to the time taken for leading boats, the
wheel &5 expectsd to complete a half fuen

about ance pvery 15 minwges.

in operation, the whesl will be maintzined
close to perfect bakance. With the catsson and
the canal watertight doars open for Inading
and unloading, the waler Byl in the caizsons
will depend on: the bevel In the canals 1o which
they are then open. Any vessel which enters 2
caisson will automatically displace it's osn
weinght of water badk into the canal and there-
fowe has no net effect 'When the camson and
ranal watertight doors ane diosed, & pump
sysheen will be birpughd into action to equalize
the watar levels in the two caissons 1o estab-
Ish rear peefect halance. The wheel drive wy5-
tesn has, of course, been designed tohandle a
degees of inhalance due to differing waker
Seypls in the calzspns. However, oven allowing
o this potential gut of balance, the very low
friction torgue of the SKF antifriciion bear-
ings means that a raied torque of orly 2572

km is required to rotate the wheel.
Althoush the bearings come with thels own
integral seals and have been desigred 1o heve
a life pxpectancy of 120 years, SKF is alo
supphyving extra CR seals of 4 metreand 2.5
metre diameters, This {ype of seal is speciti-
cally desigred to withstand the condibions
found in heasy-duty applications and, in this
irstance will virbaally quarantee the preven-
fion of @y ingress of water,

SKF has akso provided bearings, in the form
of SKF cross roller beasings, to'support the
e gears, which will keap the caissons level
at all tires, The caissons themmehes will Fun
a3 whesl arrangement on ciroular rails,
with each wheel mourted on ban SEF seaked
spherical rofler bearmgs

The project is the second instance of SKFs
irmivement in the development anif €on-
siruction of & ‘wheel' that will become an
international landmark, banrg already pro-
wided the bearing arrdngernents for the cap-
sules on the Lerddon Eye, Millenndum Wheel.
A5 the centeepiece of the Millennium: Link
progeck the Falkick Wheel is pari of the
lzrgest caral restoration projecd turrenthy
uncerwzy in the DR, The Milleewium: Link
will see the removal of over 30 obstruciions
on the Forth and Clyde, ard nion Canals to
make the 200-year-old walerways nndgable
ance more. Although “the canals will be
reconnected by the end of 2001, this & just
the beginning of the story. It is expected that
gwer the poening years, the reqenerated et
wark will attract increasirg rumbers of
boaters, and wvisibors bo the area with the
waterways actiog as & catalyst for fisrther
economec regenerakion and the revitalisation
of commimilies across central Sootland.

Jim Stirling, Director of British Waierways,
Soottand, said: "We always said that the
Falkivk Whesl shoald be something special,
we wanted to create sometiing elegant that
penple would want to come and e, The
wheel aill be a symbol fer Scottish Enova-
tion and ingenuily & well as a unigoe,
{krilling experience tor visibors.”
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