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[bookmark: _Toc373500417]1. Introduction

This project plan is to construct a 2000m2 commercial building block split into four adjacent sub-blocks A, B, C and D. In this assignment, the appropriate construction systems will be selected, the duration of each activity and resources will be calculated using known industry productivity data. The tasks will then be plotted onto a Project Gantt Chart. 
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The following construction systems will be implemented in this construction project: 

· Steel frame building with 2 underground floors – metal decking and concrete floors throughout.

· A raft foundation system will be used. 

· Piling system is secant contiguous piling system using a piling rig and reinforced piling cages made on-site by steel fixers. Piling caps are constructed using a steel mould encasement.
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Secant piling system with piling rig – image from (Dawson Wam, 2017)

· Excavation will be carried out using a 360 rotational digger machine using a 0.5m3 bucket. 

· Floor system will be steel decking system stud welded onto the steel frame. Steel mesh reinforcement will be used with a concrete pour to make up the floor slab on each floor.
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Metal decking system with mesh reinforcements prior to concrete pour – image from (Al-Meshhedani, 2013)

· Basement floor will be a slab construction with a waterproof tanking system and mesh reinforcements. The below ground drainage system will need to constructed accordingly prior to the mesh and vapour barrier being laid.

· Basement wall - mesh reinforcement with waterproof tanking system to prevent water ingress into the basement. Concrete pour to cast the walls.

· External walls - 100mm Blockwork for the internal layer, 50mm air gap with a 75mm cavity wall insulation. The outside layer will be facing bricks - Scaffolding will be needed to carry out the brick stage. 

· Roof installation will be a timber joist system, 18mm OSB and use of 120mm Thermaroof Kingspan Flat Roof insulation with use of a vapour control layer. This will be covered with a felt roof finish overlapping a parapet wall and gulleys for the rainwater. 

· A crane will be installed on-site to deliver the steel frames, composite decking, flat roof timber joists and insulation onto the top roof level safely.
[bookmark: _Toc373500419]3.  List of tasks

The full list of tasks is shown in Appendix A below. This project plan covers the Earthworks, Foundation, Basement, Superstructure, Top roof and external walls.
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Duration is:
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The labour hours in this project plan were derived from a number of sources – SPONS (Spon's architects' and builders' price book, 2017), Planning Planet (Planningplanet.com, 2009), Methvin (Methvin.org, 2012) and some have been derived from personal construction site experience. 

The calculations and Gantt chart are included in the appendix. 

This project will require the use of multiple gangs for the same task, below is the personnel in 1 gang of the following tasks: 

	Task
	Resources

	Site clearance
	1 Machine driver
1 general labourer
2 labourers carrying material to skip
1 supervisor

	Piling cap construction
	1 Pump operative
2 Steel fixers
1 supervisor

	Piling rig works
	1 Rig operator
1 Banks man
1 concrete pump operative
3 steel fixers
1 360° excavator driver

	Machine excavation
	1 machine operative
1 banks man
1 general labourer

	Disposal of excavated material
	1 lorry driver
1 360° excavator driver
1 banks man marshalling lorry

	Basement slab and wall construction
	3 steel fixers
1 pump operative
1 banksman
1 general labourer
1 supervisor

	Steel frame erection
	1 crane driver
2 general labourers
2 steel fixers using ‘cherry pickers’
1 supervisor

	Steel decking and stud welding
	1 crane driver
2 steel fixers
2 general labourers to attach decking to crane

	Mesh for slabs in floors
	1 crane driver
2 steel fixers
2 general labourers 
1 supervisor

	Concrete for floor slabs
	1 pump operative
1 banks man
1 general labourer 
1 supervisor

	External walls
	3 bricklayers
3 general labourers to man cement mixer and provide mortar mix to bricklayers

	Top roof
	2 carpenters for timber joists
2 roofers
2 general labourers to move materials
1 crane driver
2 general labourers at ground level to attach large insulation sheets to crane.
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· There are a number of tasks that can be combined here but some in the interests of safety and site logistics cannot be combined. Hence, the works are all ordered in a critical path, the succeeding task cannot be carried out before the completion of the preceding task. 

· The piling caps and rig work needs to be completed otherwise we cannot start the excavation works. The disposal of material can start a week after we start excavation to prevent a large build up of soil on site.  

· The basement slab work can start as soon as the last of the excavation is completed – a finish-to-start relationship.

· 4 separate gangs will work on the separate sub-blocks for the concrete and formwork of the basement foundation slabs. We have to allow for 1 week to use the finished floor. 

· Basement walls concrete will happen once the basement mesh has been completed so these tasks cannot be combined. 

· Steel decking and stud welding for the intermediate floors is a lengthy task hence 8 gangs – 2 gangs per sub-block – there is only one crane so there needs to be a programme allocated for the crane to work to maximum efficiency. 

· Mesh for floor slabs cannot be combined even though we could start early once the decking is finished – due to the crane being occupied with the carrying the decking. 

· Concrete for floor slabs will take 1 week and it can only start until all the decking and mesh has been complete because the concrete deliveries will arrive on-site at once. 

· Internal blockwork skin can be built from inside the building. Scaffolding will need to be erected prior to the external brickwork starting. 

· Flat roof - 1 gang on each roof to complete this project within 1 week. 
[bookmark: _Toc373500422]6. Time schedule and Deadlines 

This project should take between 12 to 18 months. 

There are extension of time provisions on this project – weekend work and overtime is not considered. The working day is 8 hours, 5 working days a week. 

Tasks such as composite decking, mesh for floors and concrete for floors can be combined to save time. More labourers can be used to work only one sub-block at once. The larger blocks can be started first D – C – B – A as this will save time over the course of the project. 

Resource smoothing is a method of resource allocation where the time constraint is prioritised; it is to avoid ‘peaks’ and ‘troughs’ in resource demand whilst still completing the work by the required date. (Lester, 2013). It could be utilised in this task if a float was used, it would mean moving the basement slab and foundation works around a similar time to reduce a spike in resources. However, as the majority of the tasks are set up in a critical path, it is difficult to incorporate resource smoothing in this project plan.  
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[bookmark: _Toc373500425]8. 1 – Appendix A: List of Tasks


Earthworks

1. Site clearance and site setup 
2. Construct piling caps
3. Piling rig mobilisation, drilling and concrete fill
4. Excavate soil for basement
5. Disposal of excavated material into lorries and off-site
6. Crane set up

Foundation

7. Drainage 
8. Basement slab – formwork
9. Basement slab – concrete
10. Basement walls – formwork and shuttering
11. Basement walls – concrete pour

Superstructure

12. Steel frame erection
13. Other floors apart from basement slab – Composite decking and stud welding
14. Mesh for slabs in floors (exc basement slab)
15. Concrete for floor slabs

External walls

16. External walls – internal Blockwork skin
17. Scaffolding
18. External walls – external facing brickwork

Top roof

19. Flat roof timber joists
20. Flat roof insulation and waterproofing
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Sent as pdf attachment by email. Full A3 copy included in paper copy hand-in



















































[bookmark: _Toc373500427]8. 3 – Appendix C: Full project time calculations 

10 pages - Sent as pdf attachment by email. Full set of calculations included in paper copy hand-in
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