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Throughout this research several different comparisons were made for not only the material but some aspects of the delivering specific tasks also. All prices have been found from the Spons civil booklet.
[bookmark: _Toc103696209][bookmark: _Toc103696742]Machinery used for piling and foundations 
[bookmark: _Toc103696210][bookmark: _Toc103696743]Table 1 
	Machinery 
	Hourly cost (£)
	Daily cost (£) 
	Weekly cost (£)
	Total (£)

	Tower crane 
	75.40
	678.6
	3393
	4147

	 crawler crane 
	17.41
	156.69
	783.45
	957.55




[bookmark: _Toc103696211][bookmark: _Toc103696744]Piling material 
[bookmark: _Toc103696212][bookmark: _Toc103696745]Table 2 
	Material 
	Per m2 (£) 
	Cost per 20m pile
(£)
	Number of piles (£)
	Vertical depth per m
(£)
	Cost of 160m of piles
(£)
	Cost of 8 piles
(£)
	Total (£)

	Timber  
	1500
	18,000
	144,000
	
	
	
	144,000

	Steel 
	2600
	31,200
	249,600
	
	
	
	249,600

	Reinforced concrete 
	3500
	42,000
	336,000
	
	
	
	336,000

	Isolated steel pile 79kg/m (per 20m)
	
	8412.95

	67,303.60
	5.03
	804.80
	804.80
	68,108.40

	Steel pile 85kg/m
 (Per 20m)
	
	7464.99

	59,719.92
	4.19
	670.40
	670.40
	60,390.32


[bookmark: _Toc103696213][bookmark: _Toc103696746]
Casing method 
[bookmark: _Toc103696214][bookmark: _Toc103696747]Table 3 
	Type
	Number of piles (£)
	Cost per 1m length (£)
	Cost per 8 piles (£)
	Total for 160m (£)
	Total
(£)

	Diameter 600mm 
	154.70
	154.59
	1237.60
	24,734.40
	24,889

	Diameter 430mm
	180.37
	27.02
	1442.96
	4323.20
	5766.16





[bookmark: _Toc103696215][bookmark: _Toc103696748]Finishes on footpath 
[bookmark: _Toc103696216][bookmark: _Toc103696749]Table 4
	Material 
	Cost per m
(£)
	Total cost for 150m deck (£)

	20mm thick red tinted asphalt layer 
	14.08
	2112

	Fam flex 
	270.10
	40500

	2 coats of RIW liquid asphaltic 
	62.92
	9348

	Bituthene 4000 lapped joints 
	20.24
	3036





The comparison of all materials is found within the material comparison document. 
 
[bookmark: _Toc103696750]Considerations  
For this type of structure, there are many considerations to consider before beginning construction. 
[bookmark: _Toc103696751]Piling material  
The client must investigate many distinct aspects of the material for the footing and piles. One of the biggest aspects of this is that the bridge is on top of the water, meaning that the biggest consideration is what material works best with salt water. Below will list the diverse types of materials and how they react submerged in water.
[bookmark: _Toc103696752]Materials 

[bookmark: _Toc103696753]Timber  
As timber is a porous material, its exposure to water will permeate the wood’s membrane, which will cause it to rot, soften and fall apart. This will result in the timber piles weakening; this is a major problem for this project as there would be a heavy load lying on top of the piles. As the timber starts to weaken, this poses a colossal threat to the stability of the bridge and puts the bridge in danger of potential collapse. Also, timber has a small capacity meaning that the construction of the bridge may potentially fail. Timber is a known material which gets damaged by a hard-driving mechanism. Timber can start to rot from 1-to 6 months, depending on how it is treated. Even after six months, the timber would need to be restored, which would mean more costs for the client. The repair of timber piles may involve a total replacement of sections of the pile members. There are many ways to replace a timber pile, such as cutting out the damaged section of the pile to provide upper and lower sections with sound timber. These different methods come at more of a cost for the client. Furthermore, timber piles of longer lengths are not always available; this can affect the timeframe and cost of the project. (Pai, 2022) 
 
[bookmark: _Toc103696754]Steel  
Exposed steel submerged in water can be very vulnerable as it rusts. When the steel rusts, it is common for the steel to lose strength. After a year and a half of its lifetime, steel within marine waters is found to corrode. As seen in table 2, steel is one of the most expensive materials to use for piling, but this does not include the cost of restoration of the material. And due to the steel being always exposed to water, it will start to rust and corrode very soon. The salt within the water will start to act as a corrosion agent, which will deteriorate the metal resulting in its weakening. The steel can have a paint coating which has a design life of 15 years. This paint would reduce the scratching on the steel pile as a pile is driven into the ground. The disadvantage of this coating paint is that it is not practical for burying parts of the steel pile, meaning it would not be used for this project. The coating would also come at an additional cost and is not covered by the price of the steel piling. (How long do steel piles last?, 2020) 
 
[bookmark: _Toc103696755]Reinforced concrete  
As presented in table 2, reinforced concrete is the least economical piling material but has many advantages when submerged underwater, which implies that there is less need for maintenance and a decreased chance that the piles will need to be replaced due to the life cycle of the material. When pouring the concrete, it is important that when the concrete is being poured, it is not exposed to any water. Therefore, there is a cofferdam for this procedure to allow the concrete to cure within a safe and dry environment. The lifespan of reinforced concrete ranges from 50 to 100 years. (Keulemans, 2016) Meaning it has a longer lifespan than the other materials, which indicates that there will be less work needed for this type of material which expresses that there is less of a cost for maintenance. If the piles are exposed to water, there is a chance that when the piles are cured after 28 days (about 4 weeks), there may be cracks within the concrete which demonstrates more costs for the piling. 
[bookmark: _Toc103696756] Conclusion 
[bookmark: _Toc103696757] piles  
For the construction of the piles, Reinforced concrete will be used for this. This is due to its high strength and decreased maintenance in comparison to timber and steel. However, concrete takes 28 days (about 4 weeks) to cure. Other jobs can take place until the curing of the concrete is completed. 
[bookmark: _Toc103696758]Crane 
After considerations of the plant used to transport the heavy materials on-site. After looking at the economic comparison for the two types of cranes. It is decided that the crawler crane should be used as it is a mobile crane and can be used for other jobs around the site. A crane can carry high weight capacity materials and due to its mobility, it can be transported from location to another in a safe manner. A crawler crane offers a lot of stability and stays stable when being transported.

[bookmark: _Toc103696759]Finishes on bridge deck 
After a comparison of all types of materials that can be potentially used for the finished footpath on the bridge. The 20mm thick red tainted asphalt layer is the finish that is to be used. This is due to its low cost in comparison to the other types of materials. This type of finish brings an aesthetically pleasing look in comparison to normal black tarmac and will bring more life to the bridge deck.


[bookmark: _Toc103696760]Casing diameter 
The casing of the piling will be 600mm in diameter. This is due to the size of the pile that is being designed within the drawings of this project. A 600mm casing will allow for a larger pile which will then be able to withstand higher loads from the bridge. Although this type of casing method is more costly, the decision to use 600mm piles does not allow for the casing to be 400mm.
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