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[bookmark: _Toc519888190]Introduction proposal

The proposed project is to build a bridge across part of the Loughor River; this is the estuary that marks the border between Carmarthenshire and Swansea. For all intents and purposes the length of the bridge will be 200m long, dispersing 4 piers at 40m intervals to support the deck, two of which will be inside the river. The currently standing Loughor Bridge which connects Swansea and Llanelli via the A484 is roughly 400m end to end. The location for this intended bridge would be further up the river, allowing easier access to the train station without having to join the A484 or M4. The deck is 15 metres over the river level. The river depth is 3 metres at the piers location, with the bearing layer extending to a depth past 7 meters. Please refer to ‘Extract’ for details on the intended build.
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[bookmark: _Toc519888192]Colum design
[image: Related image]Due to the longer spanning of the bridge the columns that support the deck will need to be of adequate strength in order to avoid failure of the bridge. I intend on using precast reinforced concrete columns with a diameter of 20m wide with a sloped footing to add additional distribution to the soil. These columns will be lifted into place via crane of adequate size. For columns 1, 2 and 4 there can be a temporary track made on-land in order to lift these columns into place. Pier 3 however will need the addition of a barge for the crane being used in order to reach the intended site. In other options there could be use of a larger crane from the start of the project, or the simple addition of the other crane so both sides can be worked on at the same time. To avoid the cost of hiring the additional crane and also run the risk of having the crane on site when it cannot be used, i shall opt for the one smaller crane with the addition of the barge to place pier 3.
[bookmark: _Toc519888193]Bridge decking
[image: Image result for beam bridge decking cross section]The bridge decking will follow suit of the precast piers by also being reinforced precast concrete. The idea behind this is so that both precast elements can be joined together with ease and to avoid any delays due to in-situ construction of the deck itself. This being due to elements such as; bad weathering etc. The ex-situ works provide less risk of failure to any element and the only basic issue that it can cause to the project timescale is if they aren’t delivered on time. So with key members having effective communication the task should come across no problems.
[bookmark: _Toc519888194][image: Image result for bridge column piled foundation types]Foundation
 Due to the poor nature of the soil and depth required in order to reach the bearing layer I have decided to use a pile footing for piers 2 and 3 with are located in the middle of the river. This ensures that the piles are embedded deep enough into the bearing layer as well as spreading the load across the soil with the footing. With adequate reinforcement of the precast concrete piles put in place the bearing stresses of being transported to location and when driven into the ground is aided and reduces failure (AI, Architectural ideas, November 2017). These foundations will need to surpass the 8m mark underground in order to reach the bearing layer. With the addition of the piles running slightly further than 8m (to around 12m in depth), ensuring the stability of the column above.

[image: Image result for bridge column foundation types]     Although piers 1 and 4 are on opposite ends, neither of them is subject to water. The addition of drainage support may be needed in the event the water table shifts slightly while in the excavation stage of the build (pier 4 more than likely, due to how close it is to the river bed). However, due to this both piers will have different foundations to the middle two columns. I propose either a driven or drilled pile to support these two piers because of their only need being the depth in order to reach the bearing layer. There is not as much of a need to support as the middle two due to the not passing through water. These piles will only need to be driven down to at least 9m to ensure their security of the columns structural need to be embedded within the bearing layer.























[bookmark: _Toc519888195]The construction of the plan
[image: ]Phase 1 of the plan of works will start with a survey of the ground on either side of the river as well as in the centre. The reason of doing is to ensure there are no changes of the soil types as passing across the river. For instance; if a shale soil was found one said of the estuary, with the different joining flows of each river combining it could alter the structure of the soil as it passes, and creating slurry. This would then need further engineering when dealing with opposite sides and could cause setbacks within the plan of works timescale and could be very costly for those who failed to collect this information prior to the construction phase starting. As detailed in the brief there is a continuous flow across the area and therefore can be dealt with accordingly. After all necessary testing and information is gathered the design team will begin on the details of the bridge.
     Once the design and planning stages have been completed, the plan of works will start. The beginning of the works will start with ensuring the excavation of the intended areas for each pier is sound in order for the foundations to be set. For the two central columns I propose that cofferdams using sheet piling be erected around the perimeter of the sites, ensuring there is enough room for workings to proceed (35x35m). Before any works begin the both banks must be stable enough and fitted with tracking to ensure plans can gain access to the river.
[image: Image result for cofferdam]     From the left side bank, work on column 2 can be done and to increase ease of this build a temporary jetty will be erected in order due to column 2 being rather close to the bank. However, works on column 3 will need use of barrages carrying the plans while work progresses. This will include sometimes simultaneous plants such as; excavators and dumper units. The work on the two central columns will begin first in order to have more space to work and imply less risk on the construction of columns 1 and 4 being free of clutter i.e. people moving back and forth from the second column.
[image: Related image]     Each cofferdam will be drained of water and reinforced again as the river bed is hit to ensure there is not settlement or leaks which could allow water to make its way back in to the excavated area. The foundation will be constructed through first a shear tube that will be embedded into the hard strata. The soil content within the tube will then be removed via a drilled pile bar until the ideal depth of the piles is reached. Grout is then pumped through the centre of the pile bar until full to the top of the shear tube. An intermediate connection piece is then added to provide strength and level the connection in preparation for the superstructure. This process is repeated until the desired number of piles is achieved. For these central piers the number of piles needed will be 16 spread across the sloped footing of 30x30m.
     Once both foundations are set each column can be lifted in via crane, as the cofferdam gradually has water introduced beck into it. Before the dismemberment of the jetty or return of the barge(s), three temporary piers will be set at 20m, 60m, 100m, 140m, and 180m. These steel piers will aid the decking process once all four main piers are set. They will aid by supporting the deck that will be placed via the use of a launching gantry. The excavation of the intended areas of pier 1 and 4 can begin during this process, and also the beginning of dismemberment of the jetty. The steel sheet piling used for the cofferdam may still need to be used on the excavation of the site for pier 4. For this reason they will be kept at hand as a precaution. The piles will be driven into the proposed areas and tested to ensure no settlement or and other issues that could arise take place before setting the footings and eventually the columns for areas 1 and 4.
[image: Image result for launching gantry]     During the erection of piers 1 and 4 the works on the abutments can begin to ensure stable ground before the decking process begins. The deck will be put in place via the use of a launching gantry. This hydraulic machine will launch a cross section of precast concrete decking every 20m, hence the use of the temporary steel piers. As the plant moves along and reaches the second pier, at the 80m marker, the first of the temporary piers can be taken down, and so on. As well as this the tracking and all elements from the left side bank that were put in place to ensure the ground was not completely destroyed by the trafficking workers and various plant can be removed. The decking process will continue until the opposite side of the bank is reached. After each temporary element that was used in this build and the correct amount of time to cure has been met, the bridge can be opened for public use.
     Each step through the lifetime of the project care and caution must be taken. This is to ensure that each phase of the project sinks in line with the intended programme of works with no setbacks. Any setback throughout the duration of the programme can prove costly. Early finishes on each step is encouraged due to it being beneficial in the long run. This could become an aid if in the event of a setback of the project; the time made up by finishing early would counteract the timescale, resulting in a less costly outcome.















[bookmark: _Toc519888196][image: ]Extract diagram 
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