Design Decisions

Worksheet 1


1. a) What factors will effect the design of a bridge?

Traffic – Pedestrians, Cars, Trains or Freight Lorries? 

Required Span – A bridge over the Tyne would need to be much longer than over the Cam.

Required Clearance – how high above the water the bridge needs to be – depends on traffic going underneath.

Budget – how much have you got to spend? Most of the time the aim is to minimise cost but this may mean sacrificing on other aspects of the design.

Timescale – how long have you got to build it?

answers not exhaustive


b) Which of these factors will be different in Cambridge and Newcastle?

Traffic will likely be heavier in Newcastle – larger city

Longer spans required over the Tyne than the Cam

Bridges on the Tyne will need to allow much larger traffic underneath, will need to be higher or movable

Budget will depend on the project rather than the city, although a bridge in Newcastle will likely be more expensive because it will be longer, taller and need more strength

Timescale will again depend on project rather than city

2. Which groups should be considered or consulted when designing a bridge?

see teaching notes

3. Your Interest Group:                                                                                      


Which aspects of design would be most important to your interest group and why?

see teaching notes

Design Brief


Cambridge City Council wants to construct a bridge over the lower river in Cambridge. The bridge needs to span 50m and have a width of 15m to carry a single carriageway road. The area sees  heavy traffic on the river in terms of rowing boats and canal barges as well as having resident canal barges. There are few permanent homes or buildings in the area. The riverbank in this area is soft clay so additional costs of strong foundations will need to be taken into account.


4. Using the table in the data sheet, which of the bridge options would not be suitable for this project?

wooden beam bridge

Due to the weight of the traffic involved it is decided that a wooden bridge would not be appropriate. The council would like the bridge to be completed quickly but will not be able to allow closure of the river during construction. 


5. Using the additional notes in the datasheet, which bridges are still acceptable for this project?

using additional notes as well as table, bridges allowed:

concrete/steel box girder, steel truss.

(most excluded due to construction speed, beam bridges excluded because of heavy loads)


6. Using the formulae given in the datasheet calculate the construction cost of each of these options. If cost is the most important factor, which bridge option is the best?

span 50m, width 15m

concrete box girder:
depth = 50 x 5.3 / 100 = 2.65

cost = 50 x 320 2.4 x 2.65 x 15 x 1.1 / 10 = £167904

(1.1 factor due to embankment strengthening requirements)

steel box girder: depth = 50 x 1 / 100 = 0.5

cost = 50 x 2100 x 7.8 x 0.5 x 15 x 1.1 / 10 = £675675

steel truss: depth = 50 x 0/9 / 100 = 0.45

cost = 50 x 2100 x 7.8 x 0.45 x 15 x 1.1 /10 = £608108

concrete box girder is cheapest option

7. Using the formulae in the datasheet and assuming the bridge has a design life of 60 years, what are the total maintenance costs (painting + yearly maintenance) for each option?

concrete box girder: no painting costs, maintenance costs = 50 x 50 x 60 = £150000

total maintenance costs = £150000

steel box girder: painting cost, paint required every 25 years therefore 2 times in design life

total painting cost = 100 x 50 x 2 = £10000

maintenance cost = 50 x 40 x 60 = £120000

total maintenance costs = £120000 + £10000 = £130000

steel truss has the same maintenance costs as steel box girder.

8. Adding the total maintenance costs to the construction costs calculated in question 6, is the same option still the cheapest? 

concrete box girder: £167904 + £150000 = £317904

steel box girder: £675675 + £130000 = £805675

steel truss: £608108 + £130000 = £738108

concrete box girder still cheapest option

Extension Question. 

Using the internet, research the area discussed in the question and the bridge option you chose. Come up with a sketch of your chosen bridge and present your choice to the rest of your class, explaining why it was the best option for this project.
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