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1. Construction Brief

A bridge must be constructed across the Loughor River.  It comprises of four piers which support the deck, two of them inside the river.  The deck is 15 metres over the river level and the rivers depth is 3 metres at the piers location.  The soil is 4 metres thick and consists of lime and mud up to the bearing layer as illustrated in Figure 1.  Define the best construction method.  Research of the Loughor area has shown that the bridge must span at 230 metres across the river and be at least 13 metres wide (Evans, 2018).
[image: ]

(Figure 1: Illustration of proposed bridge construction over Loughor River; assignment brief, 2019).

Before construction can begin a criteria must be established in order to obtain a list of activities and a schedule/programme which can be adhered to.  This will ensure that to project meets the quality, time frame and cost required for the client.
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In order for construction of the bridge to be successful, planning and control of the numerous works and activities must be organised to achieve optimum project performance (Burger, 2018). 
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2.1 List of Activities

The table below illustrates the numerous activities and works to be carried out during the construction of the Loughor Road Bridge project and their estimated duration times based on the research of projects similar to this.  


	Activity 
	Duration

	Site Investigation
	28

	Design Process
	28

	Environmental Assessment
	14

	Building Permissions
	42

	Finances
	30

	Site Facilities & Temporary Works
	14

	Earthworks
	21

	Pre Construction Works (decks)
	28

	Abutments
	24

	Footing Reinforcements
	24

	Install Piles
	14

	Set Form Work
	14

	Reinforcement for Piers
	7

	Pour Concrete Piers
	28

	Bearings
	8

	Set Gider Spans
	14

	Bracing
	8

	Install Utilities
	18

	Deck Construction Phase 1
	2

	Deck Construction Phase 2
	4

	Tarmac
	2

	Miscellaneous Works
	3



                           
(Figure 2: List of activities for the Lougher Road Bridge. Gulley, 2019).
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2.2 Gantt Chart

The list of activities can then be complied into a Gantt chart to make it easier for the Project Manager to establish where individual works begin and end.  A Gantt chart also aids the development of the critical path method (CPM) throughout the project and ensure that deadlines and the overall project schedule are met (Burger, 2018).  



(Figure 3: The activities from figure 2 illustrated using a Gantt chart. Gulley, 2019)
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Once the design and scheduling stage has been completed and approved the temporary roadwork’s and site facilities can be installed.  It is essential there are adequate facilities on site for the required labour and duration of the project.
Referring back to the brief’s criteria and sketch of the bridge design it is important to now look at the four  main components of the bridge’s construction; its abutements, foundations, substructure and superstructure (Figure 4).
[image: ]
                       (Figure 4: More detailed design of the road bridge.  Papi-Ferriz, 2019)
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Abutments are structures at the ends of a bridge span where the deck rests and is contained during contraction and expansion (Study.com, 2018). They also provide vertical and lateral support for the bridge and acts as a retaining wall (Study.com, 2018).  Excavation of soil takes place simultaneously at both sides of the river for the abutments and will be one of the first activities carried out in this construction (Eng.auburn.edu, 2018). 

There are many types of retaining walls for this project such as gravity, U-shaped, cantilever, full height, stub, semi-stub, counterfort and MSE.  For this construction a cantilever wall would be idyllic as it is design for withstanding larger vertical loads as well as being a preventative measure against erosion from the water tablet, slipping or overturning. Or to reduce the cost of machinery on site, a crane can be used to drive piles into the embankments at either end down to the bearing layer of soil.  Once piling is complete they can be tied back into the soil using an anchoring method where the soil behind is compacted 200mm at a time (Eng.auburn.edu, 2018).  During this process pre-fabrication of the bridge deck will be underway and it would be brought to site on the specified day, as stated on the schedule.
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The correct choice of foundation type is essential for this project as it is over water and must be able to transfer loads effectively to the bearing layer through a layer of lime and mud.

[image: ]

(Figure 5: Different types of foundations available. Pape-Ferriz, 2019)

As seen in figure 5 there are a variety of applicable foundation methods for the road bridge, but for this project pile footing would likely be best as it ensures a solid base within the bearing layer for the piers. 

In conjunction with the abutments two platforms can be installed on either side of the embankments which allows a barge carrying piling rigs to install piles for piers 1 to 4.  The piles (22 metres) will be driven down through the lime and mud layer into the bearing layer to create a cofferdam structure where the water and lime/mud layer can be removed.  
The formwork and reinforcement for the piers can then be put in place and filled with concrete (Engineering Structures, 2018).  The piers support the deck and all loads are transferred along them to the foundations and will be constructed to be slender to allow for flexibility from creep affects.  Once the concrete is dry the sheet piling can be removed and the pier caps, bearings, girders and bracing can be installed (Slideshare.net, 2018).  They will aid the dispersal of loads from the deck to the piers to avoid lateral buckling and also provide a seating for the bridge deck.

[image: Image result for pier formwork]

(Figure 6: Formwork for bridge pier. EC21, Global B2B Marketplace, 2019).
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As mentioned previously the bridge deck will be pre-fabricated at the start of the project.  On a specified date the 5 pre-fabricated (46 metre) bridge deck pieces are brought to site, lifted and constructed onto the piers using the cranes on the barges.  Firstly the bridge decks closest to the embankments will be lifted and placed onto piers 1 and 4, followed by decks being placed on 2 and 3 and then the last piece of decking in the middle being placed.  As soon as the bridge deck is secured (Figure 7) barriers and lighting installations will be carried out and tarmac will be laid (Slideshare.net, 2018).   
[image: Image result for prefabricated bridge deck]

Figure 7: Pre-fabricated bridge deck in place. (Forterra.co.uk. 2019)

The advantages of using pre-tensioned and pre-fabricated bridge decks allows savings on cost and time whilst providing a high quality but also allows the design to be self supporting (no extra support needed between the piers other than girders).
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The process of constructing a bridge highlights the fundamental parts and vast ways it can be constructed.  Both are crucial in executing the project to its full potential and expectations and are key in delivering the project effectively whilst maximising all resources available.
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