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Housing construction projects are complicated, they require meticulous planning and resource management. The success of such project’s centres on the effective allocation and monitoring of critical resources, including labour, materials, finances, technology, and time (Chin, 2015). This report identifies, discusses, and evaluates these resources while exploring mechanisms for project control and delay resolution.

[bookmark: _Toc186533337]Overview of the Canolfan Gwili Construction project

Below is a summary via screen shots of the Microsoft project Gantt chart which has been used to create a detailed work breakdown of the construction project. The full Gantt chart will be submitted separately.
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Figure 1 – Project Gantt chart (Carmarthenshire council, 2024).
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There are many resources that can be deemed critical to a construction project, however certain resources will be of a higher importance than others (Gould, 2008). Resources commonly used in construction projects like this one are:

Materials – These include things such as bricks, cement, concrete, steel, reinforcement bars, timber, tiles, glass and paint. These are critical resources for the physical structure of the building. Some key considerations with these material resources can include their availability, quality and cost, all of which are essential in ensuring a timely completion of the project.

Labour – A skilled and unskilled workforce is another key resource for a construction project and will include Architects, Engineers, Electricians, Plumbers, Carpenters, Bricklayers, Labourers, site foreman, machine drivers and cleaners. Some key considerations with regards to Labour is their availability, skill level and wages as unavailable or low-quality staff can impact on the project’s delivery (Walker, 2022).

Equipment – Construction equipment / machinery will include things like excavators, dumpers, cranes, concrete mixers, small tools and vehicles. These types of equipment are critical to completing tasks more efficiently and it is essential that these pieces of equipment or machinery are available when needed and in good working order to prevent breakdowns and delays.

Financial resources – Construction projects are very expensive and require a large investment for the above resources as well as unforeseen costs which will inevitably occur. It is critical therefore that these costs are accounted for as best as possible prior to beginning the project as well as allocating funds for unexpected costs and ensuring prompt payment to suppliers and workers to minimise any project disruption.

Time – Time is extremely important, as delays can incur large financial costs as well as disgruntled stakeholders who may be relying on the project to be completed by a certain date. This resource is where project timelines, Gantt charts and realistic schedules are drawn up and monitored throughout to identify any issues, show critical path activities and ensure the project remains on track. If any delays are identified, regular monitoring through the above methods can aim to minimise further delays / claw back any lost time.
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Materials – These can be monitored and tracked by regular accurate inventory management, this will ensure no unforeseen material shortages or excess waste occurs. Good co-ordination and communication through suppliers will also ensure timely deliveries and a reliable supply of good quality materials, and any unsatisfactory materials which don’t meet specification are replaced immediately. (Gould, 2008).

Labour – Allocating tasks to the appropriate number of workers is essential as under-utilising resources can lead to slow progress. Employing competent workers with the right skillset will also ensure tasks are completed correctly and avoiding errors. Appropriately trained staff with regular assessments will also ensure tasks are completed safely and correctly, minimising accidents and injuries (Burns, 2024).

Equipment – Monitoring the use and allocation of machinery and equipment through tracking, rent v purchase analysis and utilisation tracking will allow for a smoother project, as machinery on hire for longer than necessary will add additional financial costs and machinery not being available when needed can cause unwanted delays (Walker, 2022).

Financial resources – Regular budget tracking using spreadsheets or Gantt charts can track expected vs actual costs, prompting a change in how the project is running if required. Regular audits and stakeholder meetings will also assist with tracking the financial impact of the project throughout its construction.

Time – Time management is extremely important and can be tracked via Gantt charts or other project management software to identify exactly where the project is compared to where it was supposed to be. This can be achieved through critical path analysis to see if there will be any impact to the project’s deadline allowing quick decision making to reduce the impact of any delays. 
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There are many ways a project can be delayed, material shortages, labour issues, equipment failures, weather conditions, financial problems or even global pandemics such as Covid 19. It is how we resolve these delays which will lead to a successful project completion (Burns, 2024).
Although there are many ways a project can be delayed, not all delays are equal. For example, if a particular colour paint is no longer available there will usually be another similar colour we can use, where if a bespoke lift company suddenly goes bankrupt, it becomes a lot more difficult to find a replacement, and if a replacement is found, the cost / time in which they can assist will usually lead to a significant delay.
It is critical that projects are monitored closely and updated regularly via things like Gantt charts to allow any delays to be identified early on and solutions proposed. There are usually a few options when a delay is identified, is it possible to find another supplier? If not, is there any float in the project to absorb the delay? Or is there anywhere else in the project a delay can be recouped (Chin, 2015).
In the example below, the bespoke lift company used in the Canolfan Gwili centre has incorrectly measured the lift for the cricket club. It has stated that it will take a minimum of four weeks to rectify the issue, therefore impacting the completion date of the project.
There are a few ways that this delay could be rectified.
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The first option is do nothing and accept that the project will be delayed and look to recoup any costs for this delay from the Lift company. This would be done through the procurement specialist where the contract (Usually the NEC – New engineering contract) which is widely used in construction, manages the delay via its compensation event mechanism under the clause 60.1 (Planning, 2024). The process for this type of delay would be the contractor notifying the project manager (PM) of the delay via the early warning clause 16 mechanism (Planning, 2024), the PM assessing the impacts of this delay on the project, the contractor would then issue an updated programme and any delay mitigation measures and the PM then evaluating this and enforcing any penalties on the contractor specified within the contract. An example of the do-nothing approach can be seen below and pushes the completion date back from the 24/10/25 to 03/12/25 as seen in figure 2 below.
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Another option to rectify this delay could be to reduce time on other tasks by allocating additional resources, in the example below additional resources were allocated to numerous tasks such as groundworks and roofing to claw back additional time. This obviously adds to the total cost of the project and could be reclaimed through the NEC contract, but if the additional cost is less important than the deadline it is another option to recoup some lost time.

[image: A screenshot of a computer

Description automatically generated]Additional resource


Delays in a construction project are inevitable, whether that is delays in materials, workforce, weather or unprecedented events like Covid 19. It is how we manage these delays that is key to a project’s success (Burns, 2024). It is essential to closely monitor the project through means such as Gantt charts or critical path analysis and hold regular reviews / team meetings of the projects progress to help minimise these delays and identify any potential issues early on to enable these issues to be resolved as quickly as possible. 
As mentioned above, some delays are much easier to resolve than others, but early identification of any potential delay and clear well-defined NEC contract gives the project team a much better chance of minimising the potential impact and minimising any potential delay.
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[bookmark: _Hlk131161880]Table 1 – Resource task sheet with costs (Indeed, 2024).
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Appendix A – Sample of contractor labour costs per job role (Aecom, 2023)
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Appendix B – Sample of Temporary works costs (Aecom, 2023).
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Appendix C – Sample of General purpose plant costs per (Aecom, 2023).
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- mechanical 1day Mon08/09/25  Mon 08/09/25 Engineer Site fore

- Plant room 1day Mon08/09/25  Mon 08/09/25 Electrician 2

- Fire systems 1day Mon08/09/25  Mon 08/09/25 Project manager

- Plumbing and Heating install and 3days Mon08/09/25  Wed 10/09/25 Plumber 1

- 1day Mon08/09/25  Mon 08/09/25 Client

- “ Inspections / snagging period 5days Mon15/09/25  Fri19/09/25 124

- Inspections / snagging period 3days Mon15/09/25  Wed17/09/25 Clientsite forema . | ClientSite foreman

- Clean 5 days Mon 15/09/25 Fri 19/09/25 Cleaner Cleaner

- « External works / Project complation S3days  Mon22/03/25  Wed03/12/25 133 |_.&|—|

- Removal of loading area 4days Mon 22/09/25 Thu 25/09/25 Labourer 1,Labour - Labourer 1,Labourer 2

- footpath / minor civils works 4days Fri 26/09/25 Wed01/10/25 135 Bricklayer 1,Brickl - Bricklayer 1,Bricklayer 2

- Kerb / tarmac install 5days Thu 02/10/25 Wed08/10/25 136 Machine Driver 1, - Machine Driver 1,Project manager,Roller, Tipper lor

- block paving 5days ‘Thu 09/10/25 Wed15/10/25 137 Bricklayer 1,Brickl - Bricklayer 1,Bricklayer 2

- + Project complation 35days  Thul6/10/25  Wed03/12/25 138

- Project sign off by client 14 days Thu 16/10/25 Tue 04/11/25 Architect,Engineer — Architect,Engineer / Designer

- Decommisioning of site ladays  Wed05/11/25  Mon24/11/25 140 Site foreman — site foreman

- Final clean 6days Tue 25/11/25 Tue02/12/25 141 Cleaner,Labourer -  laanartabure 1Aaboure 242k

- Project completion 1day Wed03/12/25  Wed03/12/25 142 .
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Task 01 September |01 November |01 January 01 March 01 ay
Mode ~ TaskName - Duation - Start - Finish - Prede: + Resource Names o8 1509 1310 10 08z | 050 o2 3003 | 21

13 [ Stair connections between floors 1day Thu 17/04/25 Thu17/04/25 112 Carpenter 1,Carpenter 2

14 - Installlift 35days  Fi18/04/25 Thu05/06/25 113

15 = Install plant room 7days Fri06/06/25 Mon16/06/25 114 Lift[1],Crane hire,Machine Driver 1 Lift[1],Crane hire, Machine Driver 1

16 - Roofing 29days  Tue17/06/25 Fi25/07/25 1s

17 - Roof Tiling / water tight element install 10 days Mon 28/07/25 Fri 08/08/25 116 Labourer 2,Roofer 1,Roofer 2 Additioal r Labourer 2,Roofer 1,Roofer 2,Additioal resource 1,Additioal resource 2,Ac

18 - Install roof lights. 2days Mon 11/08/25 Tue 12/08/25 117 Carpenter 1,Roofer 1,Additioal resource . Carpenter 1,Roofer 1,Additioal resource 1,Additioal resource 2,Additiona

19 - Roof terrace install 6days Wed 13/08/25 Wed20/08/25 118  Carpenter 1,Carpenter 2,Additioal resour - (Carpenter 1,Carpenter 2,Additioal resource 1,Additioal resource 2,Addi

20 - Liftin planters 1day Thu 21/08/25 Thu 21/08/25 119 Labourer 3,Labourer 4 ' Labourer 3,Labourer 4

121 - Soffit works Sdays Fi22/08/25 Thu28/08/25 120  Roofer 1Roofer2 -

122 - Cladding / insulation 5days Fri 29/08/25 Thu04/09/25 121 Roofer 1,Roofer2 -

123 |- Removal of crane from site 1day Fi05/09/25 Fi 05/09/25 122 .

124 - Commisioning 5days Mon08/03/25  Fri12/09/25 123 u

125 ™ Electrical - Installation and commisioning 5 days Mon08/09/25  Fri12/09/25 Electrician 1 -

126 = mechanical 1day Mon08/09/25  Mon 08/09/25 Engineer Site foreman .

127 |- Plant room 1day Mon08/09/25  Mon 08/09/25 Electrician 2 .

128 | Fire systems 1day Mon08/09/25  Mon 08/09/25 Project manager .

129 | Plumbing and Heating install and 3days Mon08/09/25  Wed 10/09/25 Plumber 1 .

130 = 1day Mon08/09/25  Mon 08/09/25 Client .

131 = « Inspections / snagging period 3days Mon15/03/25  Wed17/03/25 128 u

122 = Inspections / snagging period 3days. Mon 15/09/25 Wed 17/09/25 Client,Site foreman . | Client,Site foreman

133 |- Clean 3days. Mon 15/09/25 Wed 17/09/25 Cleaner,Additioal resource 1,Additioal re. - Cleaner,Additioal resource 1,Additioal resource 2, Additional resc

134 = « External works / Project complation Thu18/09/25  Fri24/10/25 133 \_El

135 . Removal of loading area Thu 18/09/25 Fri 19/09/25 Labourer 1,Labourer 2,Additioal resource - Labourer 1,Labourer 2,Additioal resource 1,Additioal resource 2

136 = footpath / minor civils works Mon 22/09/25 Tue 23/09/25 135 Bricklayer 1,Bricklayer 2,Additioal resour - %ﬂﬂdﬂml 1.Bricklayer 2,Additioal resource 1,Additioal resour

137 | Kerb / tarmac install Wed24/09/25  Wed24/09/25 136 Machine Driver 1,Project manager Roller - Machine Driver 1,Project manager,Roller, Tipper lorry, Additioal

138 [= block paving Thu 25/09/25 Fri 26/09/25 1370 [Bricklayer 1,Bricklayer 2,Additioal resc - tkl'kklwyw 1.Bricklayer 2,Additioal resource 1,Additioal resourg

139 = < Project completion Mon29/03/25  Fri24/10/25 138 [ —

140 - Project sign off by client Mon 29/09/25 Thu 09/10/25 Architect,Engineer / Designer s 1, Architect Engineer / Designer

141 |,y Decommisioning of site Fri 10/10/25 Mon 20/10/25 140 Site foreman Site foreman

142 |- Final clean Tue 21/10/25 Thu 23/10/25 141 Cleaner,Labourer 1,Labourer 2,Labourer lClﬂnﬂ.hbwm 1.Labourer 2,Labourer 3,Labourer 4

143 | Project completion Fi24/10/25 Fi 24/10/25 142 i
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Labourer 1 Work L 100% €14.00/hr  €0.00/hr  £0.00 Prorated _Standard Indeed 2024
Labourer 2 Work L 100% €14.00/hr €000/ £0.00 Prorated _Standard Indeed 2024
Labourer 3 Work L 100% €14.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Labourer 4 Work L 100% €14.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Carpenter 1 Work c 100% €20.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Carpenter 2 Work c 100% €20.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024

Work E 100% €21.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Electrician 2 Work E 100% €21.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Engineer / Designer Work E 100% €29.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Engineer Work E 100% €25.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Project manager  Work p 100% €35.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Site foreman Work s 100% €23.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Architect Work A 100% €34.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Securityguard 1 Work s 100% €13.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Bricklayer 1 Work 8 100% €19.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Bricklayer 2 Work 8 100% €19.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Machine Driver 1 Work ™M 100% €18.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Truck driver Work T 100% €16.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Banksman Work 8 100% €15.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Cleaner Work c 100% €13.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Glasier 1 Work G 100% €26.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Glasier 2 Work G 100% €26.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Plumber 1 Work p 100% €20.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Plumber 1 Work p 100% €20.00/hr  €0.00/hr  £0.00 Prorated Standard Indeed 2024
Excavator Work E 100% €30.00/hr  €0.00/hr  £0.00 Prorated Standard Spons 2023
Office cabin1  Work o 100% €100/ €0.00/hr  £0.00 Prorated Standard Spons 2023 based on
Welfare cabi w 100% €200/ €0.00/hr  £0.00 Prorated Standard Spons 2023 based on
Storage conts s 100% €100/ €0.00/hr  £0.00 Prorated Standard Spons 2023 based on
Utiity plans u £500.00 £0.00 Prorated Spons 2023
Formwork F £320.00 £0.00 Prorated Spons 2023
Concrete c £6,400.00 £0.00 Prorated Spons 2023
Tiles T £4,100.00 £0.00 Prorated Spons 2023
Windows / Doors. w £12,300.00 £0.00 Prorated Spons 2023
Balustrade 8 £4,500.00 £0.00 Prorated Spons 2023
Crane hire. c 100% €22.00/hr  €0.00/hr  £0.00 Prorated Standard Spons 2023
Roller R 100% €6.00/hr  €0.00/hr  £0.00 Prorated Standard Spons 2023
Dumper o 100% €30.00/hr  €0.00/hr  £0.00 Prorated Standard Spons 2023
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‘TEMPORARY WORKS ~ OTHER THAN THOSE INCLUDED IN UNIT COSTS.

Temporary Fencing
1200mm chesinut foncing

Materils 5000 mat 94 34700
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Stuctre No. 1 8000
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Ste access roads o ma 21200 48000

Totaltomporary works. e12400
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Task

0O voce ~ TaskName

A 3388038833888 3883388388383388383838

“ Canolfan Gwili Centre - Hendy
« Contractual documentation
Contract signing
Lead in period
4 Utility Provisional sums
Electrical - WPD
iled scope of works
Obtain quotes
Proceed with order
Site Hoarding
Detailed scope of works
obtain quotes
Proceed with order
Telecommunications
Detailed scope of works
obtain quotes
proceed with order
Welsh water
detailed scope of works

obtain quotes
proceed with order
Gas - wales and wast utilties
detailed scope of works
obtain quotes
proceed with order

+ Quotation for specific works
Propping / shoring
order placement
detail design
Foundations
order placement

- Duation
290 days
6days
1day
5days
5days
5days
1day
5days
1day
5days
1day
5days
1day
5days
1day
5days
1day
5days
1day
5days
1day
5days
1day
5days
1day
10days
1day
1day
10 days
1day
1day
10 dave

- start
Mon 16/09/24
Mon 16/09/24
Mon 16/09/24
Tue 17/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/09/24
Tue 24/00/24

« Finish
F1i24/10/25
Mon 23/09/24.
Mon 16/09/24
Mon 23/09/24
Mon 30/09/24.
Mon 30/09/24
Tue 24/09/24
Mon 30/09/24
Tue 24/09/24
Mon 30/09/24
Tue 26/09/24
Mon 30/09/24
Tue 24/09/24
Mon 30/09/24
Tue 24/09/24
Mon 30/09/24
Tue 24/09/24.
Mon 30/09/24
Tue 24/09/24
Mon 30/09/24
Tue 26/09/24
Mon 30/09/24
Tue 24/09/24
Mon 30/09/24
Tue 24/09/24
Mon 07/10/24
Tue 24/09/24.
Tue 24/09/24
Mon 07/10/24
Tue 24/09/24
Tue 20/09/24
Mon 07/10/74

¥
~ Predec~ Resource Names osj04

Architect,Engineer / Desig

2 Project manager, Utiity ¢

2 Engineer ,Procurement s

11 June
24106

osp0
}An:

i

04 1407 | 2009 15712 | 02003

hitect,Engineer / Designer,Client

01 May 110ctober 21 March

18705

01 September

o308

19710 o401

11 February | 21 July

2003 0706 | 2310




