Design Decisions

   Datasheet




[image: image1.emf]Bridge Type Arch Cable-Stayed Beam Box Girder Truss

Material Concrete Steel Steel Concrete Steel Timber Concrete Steel Steel Timber

Span Limit (m) 400 500 1000 310 250 30 300 300 500 60

Depth Factor 8 1.7 1.3 6.7 3.3 10 5.3 1 0.9 4



Depth = Span x Depth Factor ÷ 100


Depth Factor takes into account the fact that the deck may not be solid as well as making sure there is enough depth to prevent too much deflection. It may not include the depth of the roadway.


Construction Costs


[image: image2.emf]MaterialRepainting Cost £/m Repainting Required  Maintenance Costs £/m per year

Steel 100 25 years 40

Concrete - - 50

Timber

90 5 years 50



Construction Cost (£) = Span x Price/tonne x Density x Depth x Width ÷ 10


For bridges built on soft embankments, Total Construction cost will be 1.1 x Construction Cost (calculated from above). This takes into account the need for strong foundations.


Maintenance Costs

[image: image3.emf]Material Price/tonne (£) Sustainability Issues

Steel 2100 7.8 Uses lots of energy to produce. Can be recycled but uses lots of energy.

Concrete 320 2.4

Timber 410 1.6

Density (tonnes/m

3

)

Produces greenhouse gases during production. Can use waste products from 

other industries to produce. Can be recycled into low grade rubble.

Can be sustainably sourced. Needs treating prior to use. Difficult to recycle.



Repainting Cost (per time) (£) = Span x Price/m
Maintenance Cost (£) = Span x Price/m x design life


Total repainting costs = repainting cost per time x number of times required in design life.


Additional Notes


Arch 
– The concrete arch will need access under the bridge during construction, effectively closing the river to traffic. However, construction would be relatively fast.



- The steel arch is considered aesthetically attractive. Construction could be carried out without closing the river but would be relatively slow. Construction would be quicker if the river could be closed to traffic.


Cable-Stayed – The steel cable-stayed bridge is considered aesthetically attractive. The piers require pile driving operations which can be very noisy. This bridge also requires long approach spans. Construction would also be relatively slow.


Beam – Beam bridges are often considered less aesthetically attractive in larger structures. They are often better suited to lighter loads (i.e pedestrian/cyclist), especially at longer spans. Construction is relatively fast.


Box Girder – Box Girder Bridges are considered aesthetically similar to beam bridges but are more appropriate for larger loads and longer spans. Construction is relatively fast.


Truss – Truss bridges are considered to be aesthetically attractive especially in more complex structures. Simpler structures would be considered less attractive but would be quicker to construct. 
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