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Introduction
In 2017 it was estimated that there are 108,200 households in the County of Swansea (City and County of Swansea, 2018) which represented an 8,500 increase over the preceding 10 years.  Projections also display a continued rise in households in the area. 
	One of the fastest growing and most vibrant areas of Swansea is ‘SA1’.  A former dockland site, development in recent years has seen the area rejuvenated with the construction of a University Campus, Restaurants, Bars and Modern Housing.
	This report will focus on Housing developments in SA1 by analysing the construction of 2 typical semi-detached dwellings pictured below:
[image: ]
	(Figure 1: Ferriz-Papi, 2018)
The procedures involved in constructing such properties will be described and costed and ultimately analysed and displayed in a Gantt Chart which will Demonstrate the full programme of the project.
	The processes and stages such as land procurement and planning permission that occur prior to construction commencing will not be considered as part of this report.








[bookmark: _GoBack]Steps to Construction
A sequence of activities that constitute the construction of a house will now be profiled below: 
1) Land Clearance – The removal of trees, vegetation and any other objects that are located within the construction area.  If necessary the land would be graded and levelled. 
2) Excavation – Footings will be dug on site in preparation for the foundations to be laid.  These will need to be dug to the size that exceeds the size of the footprint of the houses.  Each house’s plan is roughly 98 metres squared each.
3) Foundations - To allow the ground to support the mass of the houses, created out of concrete.  They will need to withstand the weight of the houses which are roughly 7 metres tall.
4) Rough Flooring – A bottom ground surface laid on top of the foundations.
5) Framing Walls – Wooden framing to provide the shell of the walls.
6) Framing Roof - Wooden framing to provide the shell of the roof.
7) Exterior Doors / Windows – Opening and frames for openings erected.
8) Exterior Walls – The enveloping of the properties in masonry.
9) Roofing – The covering of the roof frame.
10) Rough Plumbing – The linking of the properties to the mains water supply.
11) Rough Electrical – The linking of the properties to the mains national grid.
12) Insulation – Thickening of walls / roof to save energy and money- “If you insulate, you will most definitely accumulate – extra heat and reduce those fuel bills” (Northern Ireland Housing Executive, 2015).
13) Ceilings – Separation of the floors in the building.
14) Interior Walls – Partitions building around the internal wooden frames.
15) Decoration – Painting of walls / fixtures.
16) Finished Flooring – Carpet or tiles applied on top of the rough flooring.
17) Appliances / Fittings – Attaching the electrical / gas supply to specific appliances within the dwellings.
18) Sewer Connection – Linking the Rough waste water fixtures to the public sewer / septic tank. 











Analysis
In order for the financial analysis of the construction, the duration of the tasks as well as the amount of labourers required needs to be discovered.  To discover the task duration the following equation will be used:

Total hours taken for activity = Labour Hours x Total Units ÷ Number of Labourers

For Land Clearance:
Total hours taken for activity = 0.03 x 205 ÷ 3 = 2.05
Labour hours are described as the time taken by one labourer to carry out one unit of work.  For the purposes of this report, the labour hours of each task are derived from the SPON’s Architects’ and Builders’ price book 2018.  The gangs working on the scheme will also be chosen based on the options presented in the publication above.

To discover total labour cost for each activity, the following equation will be used:

Cost per activity = Cost per unit x units

For Land Clearance:
Cost per activity = 0.41 x 205 = £84.05
The unit cost per activity will be obtained from the relevant sections in SPONs. 












The table below represents the tasks and the corresponding financial information and duration:

	Activity
	Corresponding activity in SPONs
	Labour Hours
	Total Units
	Gang required (number)
	Duration (hours)
	Cost (£)

	Land Clearance
	Clearing Site Vegetation – bushes, scrub, undergrowth, hedges and trees and tree stumps not exceeding 500mm girth
	0.03
	205 Metres squared (98 metres squared x 2 houses + an extra amount for garden etc)
	3
	0.03 x 205 ÷ 3 = 2.05
	0.41 x 205 = £84.05

	Excavation
	Excavating by machine – trenches; width not exceeding 0.30m – maximum depth not exceeding 2.00m
	0.33
	46.75 Metres (perimeter of footprint of dwellings including dividing wall)
	3
	0.33 x 46.75 ÷ 3 = 5.14
	4.46 x 46.75 = £208.51

	Foundations
	Reinforced in situ ready mixed designated concrete, 25N – foundations
	1.02
	46.75 Metres (perimeter of footprint of dwellings including dividing wall)
	2
	1.02 x 46.75 ÷ 2 = 23.84
	16.26 x 46.75 = £760.16

	Rough Flooring
	Prestressed precast concrete beam and block floor – Beam and block flooring at ground level 150mm thick beams; up to 3.30m span (U-value 0.15W/m squared K)
	0.50
	196 Metres squared (floor area of both houses)
	3
	0.50 x 196 ÷ 3 = 32.67
	11.70 x 196 = £2293.20

	Framing - Walls
	Timber Framing – Sawn Softwood; tantalized – wall or partition members 38mm x 100mm
	0.14
	245 Metres (rough perimeter of walls of house plans x height of floors)
	4
	0.14 x 245 ÷ 3 = 11.4
	3.00 x 245 = £735

	Framing - Roof
	Timber Framing – Sawn Softwood – roof members 100mm x 200mm 
	0.28
	41.5 Metres (perimeter of footprint of dwellings)
	4
	0.28 x 41.5 ÷ 3 = 3.87
	6.01 x 41.5 = £249.41

	Exterior Doors / Windows
	Standard Windows – treated wrought softwood; Jeld Wen or other equal 630mm x 1050mm, ref LEW110C
	0.93
	16 Exterior doors / windows
	2
	0.93 x 16 ÷ 2 = 7.44
	19.93 x 16 = £318.89

	Exterior Walls
	Common bricks – facework one side, two brick thick
	2.41
	161.5 metres squared (outside areas of houses)
	3
	2.41 x 161.5 ÷ 3 = 129.74
	48.29 x 161.5 = £7798.83

	Roofing
	Sawn softwood – Joint Strutting; Herringbone – 47mm x 50mm; depth of joist 200mm
	0.46
	60 metres squared (rough surface area of outer covering of roof)
	2
	0.46 x 60 ÷ 2 = 13.8
	9.86 x 60 = £591.60

	Rough Plumbing
	Water main; all laid in trenches including excavation and backfill with type 1 hardcore. Surface finish not included – MDPE pipe; 20mm dia
	2.85
	10 metres (rough estimate to connect both dwellings to mains water supply in road)
	2
	2.85 x 10 ÷ 2 = 14.25
	36.73 x 10 = £367.30

	Rough Electrical
	Electric mains 25mm 2 core armoured cable laid in service duct, including excavation and backfill with type 1 hardcore. Surface finish not included – 25mm 2 core armoured cable
	3.00
	10 metres (rough estimate to connect both dwellings to national grid) 
	2
	3 x 10 ÷ 2 = 15
	38.66 x 10 = £386.60

	Insulation
	Mat or Quilt Insulation – Glass fibre roll; crown lift roll 44 (Thermal conductivity 0.044W/mK) or other equal; laid loose – 100mm thick
	0.09
	161.5 metres squared (outside areas of houses)
	2
	0.09 x 161.5 ÷ 2 = 7.27
	1.43 x 161.5 = £230.95

	Ceilings
	Solid Suspended Ceilings – Gypsum plasterboard; BS EN 520; plain grade tapered edge wallboard; fixing on dabs or with nails; joints left open to receive artex finish or other equal and approved; to soft base – 9.50mm board to ceilings over 600mm wide
	0.23
	392 metres squared (footprint area of both dwellings combined x2 for 2 storeys)
	2
	0.23 x 392 ÷ 2 = 45.08
	4.92 x 392 = £1928.64

	Interior Walls
	Wall linings; Gyproc GypLyner IWL walling system or other equal; comprising 48mm wide metal stud frame; 50mm wide metal C stud floor and head channels; plugged and screwed to concrete – 62.5mm lining; outer skin of 12.50mm thick tapered edge wallboard one side; joints filled with filler and joint tape to receive direct decoration – average height 2m
	0.53
	154 metres squared (rough surface area of all interior walls of both houses)
	2
	0.53 x 154 ÷ 2 = 40.81
	11.36 x 154 = £1749.44

	Decoration
	Painting and clear finishes – internal – Touch up primer; two undercoats and one finishing coat of gloss oil paint; on wood surfaces – general surfaces over 300mm girth
	0.35
	154 metres squared (rough surface area of all interior walls of both houses)
	2
	0.35 x 154 ÷ 2 = 26.95
	5.84 x 154 = £899.36

	Finished Flooring
	Fitted carpeting; Wilton Wool/nylon or other equal and approved; 80/20 velvet pile; heavy domestic plan – Work to floors over 600mm wide
	0.37
	392 metres squared (floor area of both houses – both floors)
	3
	0.37 x 392 ÷ 3 = 48.35
	5.87 x 392 = £2301.04

	Appliances / Fittings
	Kitchen units – supplying and fixing to backgrounds requiring plugging; including and pre-assembly – wall units – 300mm x 300mm x 720mm
	1.11
	6 (2 kitchen unit sets -  other 4 represent fittings in other rooms such as bathroom for both houses)
	3
	1.11 x 6 ÷ 3 = 2.22
	18.51 x 6 = £111.06

	Sewer Connection
	Water main; all laid in trenches including excavation and backfill with type 1 hardcore. Surface finish not included – MDPE pipe; 20mm dia
	2.85
	10 metres (rough estimate to connect both dwellings to mains sewer in road)
	2
	2.85 x 10 ÷ 2 = 14.25
	36.73 x 10 = £367.30



For gang numbers required, guidance has been taken from SPONs, but this has been reduced for the purposes of this report where only the construction of 2 dwellings are being considered. 
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Gantt Charts
The Gantt Chart below displays the information calculated relating to the activities involved in constructing two houses.  The duration of each task has been calculated based on the gang working 8 hour days and 5 days a week and all tasks have been rounded up to the nearest week:
[image: ]
	(Figure 2: Cullen, 2019)
The Gantt Chart below profiles the amount of workers on site at each point.  This was obtained by totalling the amount of workers in a gang during each activity where tasks are taking place concurrently:

[image: ]
	(Figure 3: Cullen, 2019)
The Gantt Chart below will demonstrate the costs attributed to each task per week.  The cost of activities therefore that extend beyond 1 week in duration will be divided by its duration in weeks to discover the cost per week.  A cumulative cost as the project progresses will also be shown by adding the costs expended up to that point.
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	(Figure 4: Cullen, 2019)












Conclusion
From the exercise it is apparent that the labour costs associated with the construction of the two dwellings of the dimensions provided would amount to roughly £21381.35.  It was also discovered that the scheme would take roughly 17 weeks to complete if no activities on the critical path were disrupted.  Furthermore, the maximum amount of workers on site at any one time were would be 8 in the final week of work. 




























Evaluation
Overall, the investigation into the costs associated with housing construction was a successful one, although there are several actions that could be taken to further examine this field which are detailed below:
· Materials and other related costs could be considered and combined with the labour costs.
· Housing in other parts of Britain could be investigated as well as possibly developments abroad.
· Other construction projects besides housing could be studied and compared.
· Other pricing tools aside from SPONs could be combined with or correlated against the expenditure.
A limitation of the exercise is that the figures displayed in SPONs are averages and will rarely correspond with the reality of the costs on a particular site.  This report has been conducted very much in a theoretical style.
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Appendices
Floor plans of houses:
[image: ]

[image: ]
image3.png
i @

;’%*’;D ]

I

I
A}LLQ




image4.png
Duration in weeks

1112

131415

16

Activity

Land Clearance

Excavation

Foundations

Rough Flooring

Framing - Walls

Framing - Roof

Exterior Doors / Windows.

Exterior Walls

Roofing

Rough Plumbing

Rough Electrical

Insulation

[Ceilings

Interior Walls

Decoration

Finished Flooring

[Appliances / Fittings

‘Sewer Connection





image5.png
Duration in weeks

1112

13]14]15

16

Activity

Land Clearance

Excavation

Foundations

Rough Flooring

Framing - Walls

Framing - Roof

Exterior Doors / Windows.

Exterior Walls

Roofing

Rough Plumbing

Rough Electrical

Insulation

Ceilings.

Interior Walls

Decoration

Finished Flooring

Appliances / Fittings

Sewer Connection

Number of workers on site





image6.png
Duration in weeks 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
o
Land Clearance

Excavation

Foundations
Rough Flooring
Framing - Walls
Framing - Roof

Exterior Doors / Windows.
Exterior Walls

Roofing

Rough Plumbing

Rough Electrical
Insulation

Ceilings.

Interior Walls
Decoration

Finished Flooring
Appliances / Fittings
Sewer Connection

Cost (£) 5205 | 20851 | 76015 | 22932 | 735 | 2ee1 | 22ss | asose1 | 2ser2 | 291203 | see32 | 5772 | s7a72 | ssess | usos: | ieases
Cumulative cost (£) 8405 | 252.55 | 1052.72 | 3345.92 | 408092 | 4330.33 | 6598.93 | 9507.54 | 12074.8 | 14988.83 | 15953.15 | 16827.87 | 17702.5 | 1860195 | 19752.47 | 2138135





image7.png




image8.png




image1.png
CE
=
=

i

ay |





image2.png




