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DESCRIPTION OF BASCULE BRIDGE 

Structural Details. 

The bridge is of double leaf trunnion type, designed to carry 
road and rail traffic. A 22'0" wide roadway is provided between the 
trusses, whilst outside the trusses walkways 5'0" wide are provided to 
cope with the peak hour pedestrian traffic. The total weight of 
aluniniun alloy used in the novable spans is 48 tons. The flooring 
system employed is that of cross girders carrying troughs, the wells 
the troughs being unfilled. To the tops of the troughs are bolted 
Rhodesian Teak Underlay Timbers, some 3" thick tongued and grooved and 

Douglas Fir Dowelled Paving Blocks 5?" deep form the road 
surfacing and they are coach screwed to th^ teak underlay. ^ In the two 
leaves there are approximately 25g- tons of timber. The principal 
dimensions of the bridge are: 

Clear opening to Dock:- 70*0" 
Span between centre line of trunnions:- 100*0 
Length of noving span:- 69'llg-" 
Approximate overall length of Bridge:- 198*0" 
Clear height under machinery portal:- l6'0" 
Angle of opening of Bridge:- 87 
Overall width of Bridge:- 37!1" 
Centres of trusses of moving span:- 25'0" 

The maximum loads for which the bridge is designed are those specified 
in the B.S.S.153, for the highway load 15 Units plus 50% impact, whilst e 
rail loads consist of an "Austerity" type shunting locomotive of T.48 3. J. « 
total weight, followed by a train of l6-tons axle loads, with 2Of a impact 
allowance. The footways are rated at 841bs./sq.ft. The bridge has been 
designed to take two-way road traffic or one line of road vehicles plus 
one line of rail vehicles. 

The plates and extruded sections for the bridge were supplied by 
two of the leading producers of aluminium alloys in the United Kingdom, -
British Aluminium Co. Limited, with works in many parts of Scotland and 
Northern England and Northern Aluminium Co. Ltd. of Banbury, Rogerstone 
and Birmingham. Two types of aluminium alloys were used, namely the _ 
duralumin type alloys for the flooring system and the aluminium-magnesium-
silicon alloys for the main trusses and the main operating machinery portal. 
These heat treated alloys are designated in the B.S.S.1470 Series as follows, 
and the mechanical properties are also listed, 

U.T.S. ^ ELONGATION 
(2" g.l.J 

18/tons/sq.in. 10 

ALLOT TYPE 0.1% PROOF 
STRESS 

HE10WP) Al—Mg—Si 15 tons/sq.in. 
HP10WP) Al-Mg-Si 14 11 " 

HE15W ) Duralumin 15 " " 
HPC15W ) Type 20 " " 

18 8 

25 " " 15 
26 " " 8 

To ensure maximum protection against the acid bearing teak underlay, 
the whole of the flooring system has been metal sprayed with 99.5% pure 
aluminium. Throughout the fabrication and erection of the bridge, precautions 
have been taken to insulate all dissimilar metals to prevent any possible 
electrolytic action. 

An outstanding advance in the technique of aluminium fabrication, 
has been the successful cold driving of large size aluminium alloy rivets 
UP to i" nominal diameter both in the shops and at site. The rivets have 
special heads to facilitate their driving. Rivet test pieces driven on t e 
site were subsequently tested at the University of Aberdeen with highly 
satisfactory results. 
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METHOD OF COUNTERBALANCE 

The dead weight of each moving leaf is counterbalanced by the 
use of a fixed amount of counterweight contained in a welded steel box, 

pulley, over which passes the counterbalance weight rope,»-

Each balance box weighs approximately 21+-tons, the weight being made 
up of cast iron blocks suitably bedded in lead. 

OPERATING MACHINERY-* 

All the operating machinery is neatly housed within an aluminium 
alloy portal girder some 5'0" square, forming part of the moving leaf. 

at different speeds, drive Into a differential via fluid couplings 

VMmmmm 
comprising 78 pins positioned to a close tolerance, meshes with a pinion 
extending from the moving leaf. 

THE STEEL FIXED STRUCTURE ON THE SHORE. 

This fixed structure on the shore performs the dual function of carrying 

A is'provided 

in the foundations for the truss stop arm when the bridge is fully open. 

CONTROL MECHANISM. 

Electrical control equipment is installed so that the bridge is 
controlled by a Master Drum Controller, operating relays, and beyond 

K-rffis Lrrsj-es.rs'ss-ar.'ss' 
to render the electrical operation fool-proof. 

CENTRE LOCK MACHINERY. 

When in the down position, the leaves are locked to each other 
bv two robust steel bolts which ensure that the leaves deflec-, together as 
a load passes over the bridge. The bolts are driven by a motor thrô h 

SAFETY AND 

In the event of an electrical power supply failure, hand oporation_ 
of the bridge may be carried out. Further if one motor goes out of commission jsssrrzs** «* 
Klaxon horns give warning signals. 



<5+ 
4. 

ERECTION OF THE BASCULE BRIDGE, 

The Shore Steel fixed structure was positioned first and subsequently 
the moving spans were mated at site. The steel and aluminium portions were 
made in different parts of the Head Wright son works and the accuracy of the 
workmanship may be gleaned when it is noted that the moving spans were 
successfully erected at site in 90 days. A trial erection of the aluminium 
alloy moving spans at Thornaby.,' enabled the flooring contractors to obtain 
actual dimensions of the spans and prefabricated the wood decking. 

The lightness of the aluminium, meant that large pieces could be 
shipped direct to site and heavy cranage was not required. A Coaster 
S.S. "Ardgantock" took the whole of the moving spans and two steel quadrants 

direct to Aberdeen from Head Wrightson's Wharf. 


