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 The earliest suspension bridges were found  in China, 

dating back to 206 BC. 

 Many of the earlier bridges were made from materials 

such as twisted grass. 

 In the early 19th century, iron chains became a popular 

material for suspension bridges. 
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The first suspension bridge resembling modern designs 

was built in 1796 by James Finley in Pennsylvania.  This 

early model used:  1. Two towers  

      2. The catenary system 

      3. A ground anchor 

      4. A level truss stiffened deck 

      5. A design to support heavy loads 
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 The towers are the struts for the suspension bridge. 

They receive all of the compressive forces. 

 These members have to be thick enough resist buckling, 

flexure, and oscillation. 

 They have to withstand minor changes as a result of live 

loads and temperature changes.  

 The main job of the towers is to withstand the forces that 

are applied on it by the cables. 

 The anchorages pull the side spans to the ground and 
fixes them in place. 

 The anchors must be able to hold down the cable with its 
weight or by transferring the tension in the ropes to the 
ground.  

 

 

 All of the tension forces in the bridge is transferred to the 

main cable through the suspenders.   

 The cables have to support the deck and live loads 

without having to overstress any member. 

 The cables need to allow vibration and be resistant to 

corrosion. 

 

 

 The deck needs to be ridge to prevent any dipping as 

live loads pass, yet it needs to be as light as possible. 

 The deck is a major factor in calculating the dead load 

and    tension  in the main cable. 
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 A main cable of a suspension bridge resembles a 

parabola.  The hangers, or suspenders, are placed at 

equal intervals from each other. 

 To calculate the height of each hanger, we can measure 

the two end heights, the center height, and get an 

equation for a parabola. 

 The moment of the weight of the anchor must be greater 

than that coming from the tension in the cable. 

 In other words, you want your anchor to be heavy 

enough to hold down the cables, regardless of what type 

of anchor you decided to use. 
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 The forces on the cables of a suspension bridge are all 

tension. The horizontal forces for each member are 

equal, and the vertical forces increase in the direction of 

the towers. 

 Calculating the force is a result of the length of the 

bridge and the weight of the deck.  The tension at each 

end of the bridge carries half the weight of the bridge. 

 

 

 

 

 The tension in the main cable is also a result of the 

height of the tower (the higher you tower, the less 

tension at the top, but there will be a greater chance of 

buckling). 
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 For a small projects, single rope or single strand wires 

can be used. 

 

 Where the towers are founded on underwater piers, 

caissons are sunk and any soft bottom is excavated for a 

foundation. If bedrock cannot be reached, pilings are 

driven to bedrock or hard soil, or a large concrete pad 

may be constructed. The foundation piers are then 

extended to above water level.  

 Where the towers are founded on dry land, deep 

foundations or pilings are used.  

 From the tower foundation, towers of multiple columns 

are erected using concrete, stonework, or steel 

structures. At some elevation there must be a passage 

for the deck, with the columns extending high above this 

level.  
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 Smooth open cable paths called saddles are anchored 

atop the towers. These allow for slight movements of the 

cable as the loads change during construction. The top 

of these saddles may be closed with an additional part 

after completion of the bridge.  

 Anchorages are constructed to resist the tension of the 

cables. These will have multiple protruding open 

eyebolts.  

 A temporary suspended walkway supported by wire rope 

follows the curve of the cables to be constructed, 

mathematically described as a catenary arc.  

 Another set of wire ropes are suspended above the 

walkway and are used to support a traveler that has 

wheels riding atop these cables. There will be one set 

of wire ropes and a traveler for each cable to be 

"spun"  

 Pulling cables attached to winches are capable of 

pulling the traveler from one anchorage to the other, 

traveling in arcs to the tops of the two towers.  

 High strength wire, typically less than 1cm in 
diameter, is pulled in a loop by pulleys on the traveler, 
with one end affixed at an anchorage. When the 
traveler reaches the opposite anchorage the loop is 
placed over an anchor eyebolt.  
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 The traveler is returned to the start point to pick up 
another loop or it is used to carry a new loop from 
this side.  

 As loops are placed, corrosion proofing may be 
applied.  

 In this way a complete sub-cable is created linking 
the eye-bolt (or a set of eye bolts) from one 
anchorage to the other. The sub-cables will have a 
hexagonal cross section and are held together with 
temporary bindings.  

 Multiple adjacent sub-cables are placed adjacent to 
each other. While these are on a hexagonal grid, the 
general form for the larger cable is circular.  

 The entire cable is then compressed by a traveling 
hydraulic press into a closely packed cylinder and tightly 
wrapped with additional wire to form the final circular 
cross section.  

 Saddles to carry the suspender cables are clamped to 
the main cables, each with an appropriate shape to 
conform to the slope of the main cables. Each saddle is 
an equal horizontal distance from the next, with spacing 
appropriate to the design of the deck.  

 Suspender cables engineered and cut to precise lengths 
and carrying swedged ends are looped over the saddles. 
In some bridges, where the towers are close to or on the 
shore, the suspender cables may be applied only to the 
central span.  
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 Special lifting hosts attached to the suspenders or from 
the main cables are used to lift prefabricated sections of 
bridge deck to the proper level, provided that the local 
conditions allow the sections to be carried below the 
bridge by barge or other means, otherwise a traveling 
cantilever my be used to extend the deck one section at 
a time. During the construction the finished portions of 
the deck will appear to pitch upward rather sharply, as 
there is no downward force in the center of the span. 
Upon completion of the deck the added load will pull the 
main cables into an arc mathematically described as a 
parabola, while the arc of the deck will be as the 
designer intended - usually a gentle upward arc for 
added clearance if over a shipping channel, or flat in 
other cases such as a span over a canyon. 

 With completion of the primary structure various details 
such as lighting, handrails, finish painting and paving are 
added.  

Preparing to place tower leg 

Tower abutment after concrete placement 

Completion of Tower 1 

Implementation of 

hangers by skyline 
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Hanger Attachment (screws to adjust tension) 

Implementation of deck 

Handrail suspender bar 

The completed bridge 

 Cost 

 All tension forces are in 

cables/ All compression 

forces are in towers 

 Balancing the tensions 

during and after 

construction 

 Rigidity 

 Construction of cables 

Sources: 
Steinman, D.B., 1929. A Practical Treatise on Suspension Bridges: Their 

Design, Construction, and Erection. New York, London, J. Wiley & Sons; 

Chapman & Hall. 

Zalewski, W., & Allen, E., 1998. Shaping Structures: Statics. New York, Wiley, 

1998. 

http://www.inventionfactory.com/history/RHAbridg/sbtd/ 

http://www.brantacan.co.uk/index.htm 

http://www.pbs.org/wgbh/nova/bridge/meetusp.html 

http://www.icomos.org/studies/bridges.htm#13 
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Thanks for your attention 

and success with your study! 


