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Initially, engineers used the sunken caissons to set up the piers of a bridge. This would involve slowly sinking a tube and excavating the edges to remove the soil and allow it to sink further. In addition, they would raise the pressure inside the tube to meet that of the water, hence, keeping it away from the tube. However, the engineers have discovered modern ways of constructing the piers that are less risky than the earlier methods. (Chen, & Duan, 2014).
Nowadays, the engineers use cofferdams that are a temporary structure used to keep water and soil away from the site under construction giving workers a dry area to work. Cofferdams also involve putting a sheet wall all around the site and a concrete seal below stopping the water from sipping into the pier area (Hayward, A.C, 2014).The construction of a bridge running over the Loughor River to connect Western Swansea and West Wales will involve the building of four piers that will support it across the river.  The deck of the bridge will be fifteen meters long. Consequently, the engineer in charge estimates to construct the two piers in the water while the rest two will go on the edges of the river on both sides.
While designing the best method to use during the construction of this bridge, the engineers put into consideration various factors in order to come up with the most appropriate technique. The factors to consider during the preliminary designing stage include considering the size of the bridge, the nature of the soil on which to place the piers, the obstacles expected during the project, and the climatic conditions in the area. Lastly, the designers consider the cost of the materials and labour in the locality they are working and its accessibility. Above all other factors, the period available for the project is another factor influencing the decision of the best method to use (Peeters, FiberCore IP BV, 2018).
After considering all the above factors and doing a feasibility study of the Loughor Bridge, the designers decided to go for the Incremental launching method as the suitable method. Mainly, the consideration is because of the cost factor, the engineers expect this technique to save time, cost, and will cause less disruption to the water body thus helping to conserve the environment and bring less if any effect to the marine life in the Loughor River.


Use the pile bent 

Can the pile type intended to be designed for length to the point of its stability?

Is the pier over a         wetland or a water body thus footings will not be feasible?

                                                        If yes                                                         if yes. 



Following that chart, it is clear that the best type of pier to use will be the pile bent with square, plumb piles. The outside of the pile has both sides battered to improve the resistance of any movement from transverse forces. Furthermore, this type is appropriate in case there are no concerns about the structure widening on the bridge in future (Shim, Dang, & Park, 2018).
The two piers in the water will be seven meters from the bearing layer thus making it very stable to withstand any load capacity. The two piers on the shores of the river will be 1.5 meters from the edge of the bridge on either side. Therefore, this leaves 12 meters to place between the other piers. The distance between each pier will be four meters. The length of the two piers in the water will be seven meters following the depth of the area. An illustration to show this is as below:

           1.5m                    4m                                      4 m                                 4 m                           1.5m    

                                                           7m                                    7m                                     
Engineers during the construction of the bridge will use incremental launching method as this method offers a high-quality finish. The method will involve a continuous post-tensioned bridge with a deck of fifteen meters. They will cast the sections contiguously together over temporary sliding bearing placed on top of the pier to eliminate any bending effect of the pier during construction. 
The advantages that make it the best choice include; a high-quality finish expected, fewer disturbances to the environment, allows easy access to restricted areas. The method requires smaller assembly area hence efficient performance is expected. However, it requires high level of expertise in both people and the equipment to use this method of bridge construction (Park, & Chun, 2015)
To construct the bridge, the two main materials to use will be steel and concrete. The engineers determine the strength of the steel through its resistance to pulling effects, the more the resistance, the stronger the steel. Engineers use concrete due to its durability and a longer lifespan of over a hundred years. (Chao, 2017).
Moreover, regarding cost, the bridge being fifteen meters makes it to be 49.21 feet long (15*3.28084 feet). Therefore, according to the guidelines set for the sizes of bridges, it falls under medium span bridge. The estimated cost of constructing a new medium span bridge falls between 2100 – 2500 dollars if constructed in one phase. According to the Florida transport department, the estimated costs per square foot are broken down as follows (Kantamaneni, 2016):
	Concrete Deck of continuous span
	 $ 135

	Pre-stressed Girder of continuous span 
	$ 95

	Segmental Concrete Box Girders for Cantilever Construction, Span Range from 150’ to 280’
	$ 140

	Movable Bridge – Bascule Spans and Piers
	$ 1,800

	Total 
	$ 2,170



In conclusion, holding all factors constant, the estimated cost of the Loughor Bridge is $ 2,170 per every square foot. The cost is subject to increase depending on labour cost and market value of the materials at the period of its construction. In addition, the engineers expect to complete the project in approximate two months due to the breaks to allow it time to dry completely. Finally, the bridge that will connect Western Swansea and West Wales are on course and the preliminary designs complete. 
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