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The aim of this case study is to have an understanding of the principles and application of effective projects and site management, and applying cost forecasting, control and reporting techniques using planning and programming charts. The case study is about a bridge being constructed crossing the river Loughor with four piers that support the deck and two of them are located in the river, and that the soil has large layers of lime and mud that are more than four metres thick up to the bearing layer. So in this case study it’ll show the best way to construct the bridge over river Loughor.
Bridges are extremely important as they allow safe passage but previously it was much harder to cross or even not possible, they are good for crossings valleys, rivers or roads when using vehicles, there are even bridges designed for the use of people walking too so they can safely cross a busy road or other obstacles.
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This road bridge is located over the river Loughor that provides the link between Swansea and Llanelli, it has a deck of 15 metres over the river level with four piers that support it and two of them are located in the water, the depth of the river is 3 metres and the height of the deck from the ground is eight metres meaning two of the piers which are on land will be eight metres but the two that are in the river are 11 metres tall. The soil around the area of construction has large layers of lime and mud that are four metres thick so this means that it’ll be easy to excavate out but if it was a harder soil it would take longer and cost more. 
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For the bridge to be built you need to excavate the soil to place foundations and abutments, foundations provide the support of the bridge, they transfer the loads of the structure to the soil so it’s important for the soil to be strong enough to hold this structure and have a good enough bearing capacity. The foundations used for this bridge are pile foundations, these foundations are classed as deep foundations, they are long cylinders made from concrete or evens steel that are used to support the structure and transfer the loads to the depth of what’s needed which is seven metres from ground level for the two piers outside of water but only four metres for the piers that are in the water. 
The Spon’s civil engineering and highway works price book has been used for this case study to calculate the costs of each task given to complete the construction of the bridge such as material costs, how many labourer and how long will it take to complete each task. One of the tasks is excavations for the foundations, to calculate how long it will take to complete you need to find out the gang hours and the total price of labourer’s wages and plant used, all this is in the spon’s book to complete the formula to get the task duration. For the piers outside of the water the calculation would be:
10 × 5 = 50 – as the bridge deck will be 10 metres wide and the dig width will be 5 metres
50 × 7 = 350 metres cubed – as the dig depth is 7 metres 
350 × 0.23 = 80.5 hours – 0.23 is the gang hours in the spon’s book located for the 5.0 – 10.0m deep excavations, so this is how long it will take to complete one of the piers outside the water. This is then multiplied by two as it’s the same for the other pier outside the river
For the price you need to use the same cubic metres of 350 and then times it by the price given to you in the spon’s book which is £5.26 and then it gives you £1841 per pier outside the river. This is also multiplied by two as it’s the same price for the other pier on the outside of the river.
For the piers in the river there is less soil to excavate as there is less ground to dig out so it will only be five metres of dig depth but the problem we have here is that the water is in the way so to prevent this we can use coffer dams to place around the area of excavation. Coffer dams are structures that retain water that allows the closed area to be pumped out so it can be excavated without no water, they are mainly used for bridge pier construction, the coffer dam walls are made with sheet piling that are supported by walers and internal braces. After the permanent work is all done then they are typically dismantled, the coffer dams used for the Loughor Bridge will be the type for anything up to ten metres and they are about 24 thousand per coffer dam, they can last up to twelve week but that includes installation and disassembling.
When the coffer dams are placed then you can proceed to excavate the soil out, the calculations for these piers are:
2.0m – 5.0m deep – 0.12 GH – metres cubed
10 × 5 = 50 – because the deck is 10 metres wide and 5 metres of dig width
50 × 4 = 200 metres cubed – the 4 is the dig depth to the bearing layer
And to get the total time to complete the task is:
200 × 0.12 = 24 hours – so then this is doubled for the other pier which is in the water
For the total price of the excavation for the piers in the river its:
200 × 12.51 = £2502 – 12.51 is from the spon’s book 
£2502 includes the plant used, labourers and soil removed per pier, so this is then multiplied by two also for the other pier inside the water.
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The piling has a depth of four metres down, a width of 1.5 metres and 1.5 metres long so to find out the cubic metres you times them all together.
4 × 1.5 × 1.5 = 9 metres cubed
So because the gang hours are 0.11 you times the 9 by 0.11
9 × 0.11 = 0.99 hours so it takes about 1 hour to build the equipment to start piling, and then you times 9 by 8.79 as that’s the price for it and get £79.11, these two workings out are for a pile so you will need to times this by four to get the full working out for four piles.
1 hour × 4 = 4 hours
£79.11 × 4 = £316.44
As its nine metres cubed you then times it by 0.28 for the hours it takes
9 × 0.28 = 2.52 hours – you then multiply this by four to get the hours to do all of the piles 
2.52 × 4 = 10.08 hours 
Times nine by 57.26 - as that’s the price for the equipment, plant and labourers 
9 × 57.26 = £515.34 – this is also times by 4 to get all the piles price for concrete
£515.34 × 4 = £2,061.36
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The piers are made of concrete and these are upright support for the bridge, these are normally squares or rectangles. With this bridge it’s going to be a rectangular shape with a height of eleven metres and a width of 1.5 metres, to calculate how much concrete, you do:
11 × 1.5 = 16.5 metres cubed - × by four to get the cubic metres for all four piers 
16.5 × 4 = 66 cubic metres
Then you multiply 16.5 by 8.79 which gives you the price of £145.35 and then this is also times by four to give you all the pier prices 
145.35 × 4 £581.4
When you have purchased the concrete you then need to calculate the pouring of the concrete, this is done by using the 16.5 metres cubed and multiplying it by 0.28
16.5 × 0.28 = 4.62 – and this gives you how long it will take to complete the task in hours and then times by four
4.62 × 4 = 18.48 hours overall
To get the price to pour the concrete you times it the metres cubed by 57.26 which is like;
16.5 × 57.26 = £ 944.79 – and then multiplied by four for all piers
944.79 × 4 = £3,779.16
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	Task
	Duration 
	Cost 
	Labourers 

	Excavation of abutment 1
	1d
	381.6
	2

	Excavation of Pier 1 (outside river)
	3d4h
	£1,841
	2

	Excavation of Pier 2 (outside river)
	3d4h
	£1,841
	2

	Installation of coffer dam pillar 3
	1w
	£24,000
	5

	Installation of coffer dam pillar 4
	1w
	£24,000
	5

	Excavation of Pier 3 (inside river)
	1d
	£2,502
	3

	Excavation of Pier 4 (inside river)
	1d
	£2,502
	3

	Excavation of abutment 2
	1d
	£381,60
	2

	Foundation Pile 1
	1d
	£6,594.45
	3

	Foundation Pile 2
	1d
	£6,594.45
	3

	Foundation Pile 3
	1d
	£6,594.45
	3

	Foundation Pile 4
	1d
	£6,594.45
	3

	Formwork of abutment 1
	1d
	£300
	2

	Formwork of abutment 2
	1d
	£300
	2

	Concrete Foundation of abutment 1
	2d
	£1,012
	3

	Concrete Foundation of pier 1
	1d
	£1090.14
	3

	Concrete Foundation of pier 2
	1d
	£1090.14
	3

	Concrete Foundation of pier 3
	1d
	£1090.14
	3

	Concrete Foundation of pier 4
	1d
	£1090.14
	3

	Concrete Foundation of abutment 2
	2d
	£1,012
	3

	Positioning bearing 1
	2d
	£1873.99
	2

	Positioning bearing 2
	2d
	£1873.99
	2

	Positioning bearing 3
	2d
	£1873.99
	2

	Positioning bearing 4
	2d
	£1873.99
	2

	Deck Construction
	1w1d
	£3,750,000
	7

	Total Cost
	
	£3,841,714.07
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There could have been issues with what type of soil was in the area of construction but due to it being mud and lime it will be easy to excavate and get to the depth of the bearing layer, there was a slight time delay in the fact we need to build coffer dams around the piers in the water as they take some time to construct so that we can pump out all of the water so excavation can proceed to the correct dig depth. The build started on the 24th January 2019 and ended on the 8th April 2019, this was expected to last a lot longer than it was constructed, and first judgements thought it was going to take a minimum of six months and a maximum of nine months. The total price of the build cost £3,841,714.07 including materials equipment, plant and labourers, expectations thought it was going to be a lot cheaper to build a bridge of this size.
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