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[image: image2.emf]Task Start Date Duration (Days) End Date

Site Investigation 01/03/18 28 29/03/18

Design Process 12/04/18 28 10/05/18

Environmental Assessment 10/05/18 14 24/05/18

Building Permissions 24/05/18 42 05/07/18

Finances 05/07/18 30 04/08/18

Site Facilities & Temporary Works 04/08/18 14 18/08/18

Earthworks 18/08/18 21 08/09/18

Pre Construction Works (decks) 04/08/18 28 01/09/18

Abutments 08/09/18 24 02/10/18

Footing Reinforcements 02/10/18 24 26/10/18

Install Piles 08/09/18 14 22/09/18

Set Form Work 22/09/18 14 06/10/18

Reinforcement for Piers 06/10/18 7 13/10/18

Pour Concrete Piers 13/10/18 28 10/11/18

Bearings  10/11/18 8 18/11/18

Set Girder Spans 18/11/18 14 02/12/18

Bracing 02/12/18 8 10/12/18

Install Utilities 10/12/18 18 28/12/18

Deck Construction Phase 1 28/12/18 2 17/01/19

Deck Construction Phase 2 17/01/19 4 21/01/19

Tarmac 21/01/19 2 23/01/19

Miscellaneous Works 21/01/19 3 24/01/19

Total Duration 189 days

27 weeks
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[image: image4.emf]Item Range £ Average Cost

Site facilities £307 – £709 per facility £534.31

Vegetation clearance £4- £4.45 per m £4.23

Felling trees £40 - £400 per tree £220.45

Lift paving £3.50 - £6 per m2 £4.75

Lift concrete or stone £13.50 - £17.50 per m £15.08

Remove waste to licensed tip £4.33 per m £4.33

Remove or dismantle structure £40 - £72 per item £56.00

Reducing slope gradient £47.32 per m3 £47.32

Filling ground with imported soil £7.50 per m3 £7.50

Digging specific areas £49 - £70 per m3 £59.93

Plastic Board Revetment  £19 - £28 £23.44

V Ditch £1.93 - £5.50 per m £3.02

U Ditch £0.75 - £3 per m £1.88

Swale £4 - £10.76 per m £7.57

Soakaway  £70 - £140 per soakaway £116.09

French drain £16- £37 per m £26.17

Piped culvert £56 - £450 per culvert £395.29

Full tray £10 - £25 per m2 £18.21

Half tray geotextile £7 - £18 per m2 £13.26

Half tray geotextile & geogrid £14 - £19 per m2 £16.95

Upgrade of existing path £5 - £7 per m2 £6.12

New tarmac £31.81 – 48.81 per m2 £42.68

Raised broadwalk with edge rail £91 per m2 £91.00

Timber broadwalk with handrail £250 per m2 £250.00

Low level plastic broadwalk £139 - £220 per m2 £182.07

Bridge decking  £500 per m2 £500.00

Complex bridge decking £1500 per m2 £1,500.00

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 (Image A).  The soil is 4 metres thick and consists of lime and mud up to the bearing layer.  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 A: Illustration of proposed bridge construction over Loughor River; assignment brief)






























2. Scheduling and Planning

In order for construction of the bridge to be successful, planning and control of the numerous projects and activities must be organised to achieve optimum project performance (Burger, 2018). The use of a Gantt Chart (Image B) to record the list of activities and their duration (in order and with respect to each other) will aid the development of the critical path method (CPM) throughout the project and ensure that deadlines and the overall project schedule is met. (Burger, 2018).  



 (Image B: An example Gantt Chart illustrating a projects list of activities, their dates and duration times. Dot.state.mn.us, 2018)


2.1 List of Activities

Below are a list of activities and their estimated duration times based on research of other bridge constructions of this type (Appendix A).  This information has also been entered to produce a Gantt Chart to represent the duration times (Appendix B).
In correspondence with the project schedule (Appendix B) it can be seen that the majority of the time will be spent during the initial designing and site investigation process.  The estimated timescale for construction is 189 days (27weeks) (Appendix C), permitting that there are no substantial delays.  
[image: image5.emf]Task Duration (Days)

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 Girder Spans 14

Bracing 8

Install Utilities 18

Deck Construction Phase 1 2

Deck Construction Phase 2 4

Tarmac 2

Miscellaneous Works 3

3. Construction Process


Once the design/planning stage has been completed and approved the temporary roadworks and site facilities can be placed.  It is essential there are adequate facilities on site for the required labour and duration of the project.
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               (Image C: Illustration of proposed bridge construction over Loughor River; assignment brief)
Excavation of soil for the abutments at points A and B (Image C) will be one of the first activities carried out in this construction.  Abutments are structures at the ends of a bridge span where the deck rests and is contained if it contracts or expands (Study.com, 2018). They also provide vertical and lateral support for the bridge and acts as a retaining wall (Study.com, 2018).  To reduce the cost of machinery on site, a crane will be used to drive piles into points A and B across the 13 metre width and 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).  Whilst this process is being carried out the bridge deck will be undergoing pre-fabrication and brought to site on the specified day, as stated on the schedule.

In conjunction with this task two platforms are to be installed on either side of the bridge 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.  

Once completed, the formwork and reinforcement for the piers can be put in place and filled with concrete (Anon, 2018).  The piers support the deck and all loads are transferred from them to the foundations and have been constructed to be as slender as possible to allow for flexibility from creep affects. When 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 aid the dispersal of loads from the deck to the piers to avoid lateral buckling and also provide a seating for the bridge.   
The 5 pre-fabricated (46 metre) bridge deck pieces are then brought to site, lifted and constructed onto the piers using the cranes on the barges.  The bridge decks from point A to pier 1 and point B to pier 4 are put in place first, followed by the deck piece between pier 1 and 2 and pier 3 and 4 and then the last middle piece of decking in placed.  As soon as the bridge deck is secured barriers and lighting installations will be carried out and tarmac will be laid (Slideshare.net, 2018). 


4. Costs

As the true scale of the project is unknown there is an uncertainty over the exact project cost as there were many difficulties finding true values of costs for numerous activities.  Below is a list of cost information that I could obtain (Image D) from research and Appendix D illustrates the a number of labourers, the output achievable and marginal cost.  If greater knowledge of how many labourers were needed and also the costs of the exact resources used were obtainable an approximate cost would have been provided.


[image: image7.emf]Labourers m2 made Marginal physical product (m2 made) Unit cost (£/m2) Marginal cost (£/m2)

1 20 20 25 25

2 60 40 16.67 12.5

3 120 60 12.5 8.33

4 140 20 14.29 25

5 150 10 16.67 50

6 160 10 18.75 50

7 165 5 21.21 100

8 163 -2 24.54 -250


                                 (Image D: A List of activities and their average cost. Gulley, 2018)

5. Conclusion


Utilising the tools available to the project manager is vital as it helps to ensure the desired outcomes of the project are achieved.  Delivering the product effectively whilst maximising all resources available is key and the use of Gantt charts enables project managers to do so within time and cost constraints.
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8. Appendices

 Appendix A:


        (Table showing activities and duration times for the Loughor Bridge construction. Gulley, 2018)


Appendix B

            

(Gantt Chart highlighting the duration times of each task throughout the project. Gulley, 2018)


Appendix C

           (Table Representing the scheduled activities, their start/end date and the overall project duration time. Gulley, 2018)



Appendix D


                      (Table representing the a number of labourers, the output achievable and marginal cost. Gulley, 2018)
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