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[bookmark: _Toc157202540]1.0 Abstract
This report is based on the mixed-use/ office development building, 71/72 Kingsway, Swansea. The report will include site-specific reports for time, costs and resources of the activities involved in constructing the foundation. The report will also include methods of addressing issues in productivity and resolving them through incentivisation. Finally, the report will discuss the process of handling a delay on-site, how it affects the project, and possible solutions for the delay. 

[bookmark: _Toc157202541]2.0 Introduction
The University of Wales Trinity St. David (UWTSD) received planning consent for the building 71/72 Kingsway, Swansea. It is a mixed-use / office development consisting of two basement levels, and five other floors including a roof level (terrace) with a plant room. UWTSD has created a critical path for the construction from Strategic Definition to the Handover of the building using Microsoft Project. The Gantt chart goes into detail for the foundation element, producing timelines, costs and resources related to the foundation. 
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Figure 1 shows a 3D model of 71/72 Kingsway. (Swansea Planning Portal, 2021)




[bookmark: _Toc157202542]3.0 Foundation
The foundation used for this project is Continuous Flight Auger (CFA) Piles. This method utilises a CFA Rig that is connected to a concrete mixer. The auger goes down into the earth and rotates to drill a cavity into the ground until it reaches the required depth. When the required depth is achieved, pressure forces a temporary cap off the hollow centre of the auger, allowing the concrete to flow out. As the concrete fills up, the auger is retracted from the cavity. When the auger returns to the surface, the concrete pumping stops. A prefabricated steel cage is then plunged into the pile while the concrete is still liquid. The pile is allowed to cure, then a steel-reinforced pile cap is cast over it. 

[bookmark: _Toc157202543]3.1 Resources 
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Figure 2 shows the list of material and machinery resources. 
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Figure 3 shows the list of work/labour resources.
The Resource list includes many copies of the same manual labour which in reality may be carried out by one person, this was to correct conflicts created in the software due to different tasks being carried out by the same labour title. 

[bookmark: _Toc157202544]3.2 Costs 
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Figure 4 shows a table of costs for machinery and materials. 

For these costs, it must be noted that they are listed per unit and are not a true representation of the total costs. 

The pile rig, excavator, concrete mixer, and truck show the cost of renting for one day.  
The prefabricated reinforcement cage is the cost of one 6m in length. 
The prefabricated steel reinforcement is the cost of one 6m in length. 
The concrete is the cost for one cubic meter.
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Figure 5 shows a table of the Cost and Hours Worked for Labour Resources.

Figure 5 shows the hourly rate, the total hours worked by each worker constructing the foundation. The hourly rate is multiplied by the total hours worked to calculate the cost/ total pay for each worker.
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Figure 6 shows a pie chart of the labour costs and the material/machinery costs. 

Figure 6 shows that more money is spent on labour than on materials, however, this isn’t accurate because the value of material needed was not calculated. The total cost of the project sums to £43,325.12. 

[bookmark: _Toc157202545]3.3 Time 
The project will begin on March 4th, 2024, and the handover is set for September 9, 2025. In terms of the foundation, it is due to begin work on September 6th, 2024, until October 9th, 2025, this uses a total of thirty-nine workdays (Mondays – Fridays). 
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Figures 7 & 8 show the timeline for the CFA Piling works.
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Figures 9 & 10 show the timeline for the CFA Piling works cont’d. 
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Figures 11 & 12 show the timeline for the CFA Piling works cont’d. 


[bookmark: _Toc157202546]4.0 Productivity and Incentivization 

The Oxford Dictionary defines productivity as “a measure of the output of an organisation or economy per unit of input (labour, raw materials, capital, etc.)”. In construction, productivity usually refers to labour productivity, that is the units of work produced per man hour; the quantity of work that can be completed within a time frame (Shehata & El-Gohary, 2011). 

Reasons for low productivity in the construction industry. 
· Faulty works: inadequately completed tasks that require redoing or correction. 
· Overcrowded work areas.
· Lack of on-site cleanliness.
· Equipment/material unavailability
· Inspection delays.
· Project/design changes during the execution phase.
· Poor materials quality.
· Lack of project information due to poor communication which causes mistakes. 
· Accidents on site.
· Health and mental wellness
(Valverde-Gascueña et al., 2011)

Productivity is important to meet project goals and fulfil contractual requirements for a construction project. 
 Productivity can be improved by:
· Effective communication- can reduce the number of mistakes made during construction. 
· Practising safe work- reduces the risk of accidents. 
· Proper training- improves workers’ confidence and ensures they know how to efficiently complete their tasks. 
· Setting realistic goals and timelines- this is important for transparency between the clients and the contractors, it also limits the risk of burnout of workers. 
· Having a backup plan- this is helpful in the event of unexpected delays, time does not have to be used to find a solution, but only implement plan B. 
· Creating a safe company space (talking about mental health)- ensuring workers’ mental health by checking up on them when they may seem off can significantly help them brighten their moods and have a better working attitude. 
· Verbal praise makes the workers feel good and motivates them to keep working well. 
· Incentivisation.
(Plan Radar, 2024)

The Oxford Dictionary defines incentivisation as using a cash payment or some other reward that is offered to employees conditionally on a performance improvement. The purpose of an incentive is to induce motivation.

Incentives can be implemented to aid in reaching project goals/times to make up for lost, some extrinsic incentives include:
· The worker who cleans the bathroom gets Friday afternoon off.
· Offer more working hours.
· Have friendly competitions and hand out awards/titles/bragging rights to winners.

If the time goal is met:
· Offering free courses (which can increase their employability or change their pay rate). 
· Offering bonuses.
· Offering extended annual leave 

These incentives are pushing factors for the workers and can encourage them to want to meet the goals of the project so that they are rewarded fairly. 

[bookmark: _Toc157202547]5.0 The Project Delay

The project will face a delay from the first day that concrete is to be poured, September 19th, 2024. This delay is due to a strike by the local concrete company and is set to last 5 weeks. 
NEC4 Engineering and Construction Contract says that a delay in a project is a breach of contract. The contractor is responsible for the delivery of materials on site before the work is set to begin. Therefore, the contractor will be held liable, and he is responsible for setting a new time frame/ or project end. 

The contractor must inform all stakeholders about the delay and the cause. Together, they can brainstorm methods of recovering the lost time. 

Some solutions include:
· Seek compensation from the concrete company- agree to a future discount or ask them to cover any additional costs of getting concrete from another company. 
· New Supplier- find another supplier that can have the concrete ready before five weeks. 
· When the concrete is received, use incentives such as overtime to get workers in on weekends to recover time. 
· Hire additional staff.

These solutions will incur extra costs; however, it is a battle between a delayed project and meeting project deadlines. The client would have to decide which route suits them best. 

[bookmark: _Toc157202548]5.1 Time Implications 
The project was originally set to end on October 9th, 2025, but the five-week delay has pushed it to October 29th, 2025. 
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Figure 13 is the tracking Gantt that shows the delay in the programme.
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Figure 13 is the tracking Gantt that shows the delay in the programme cont’d. 

The delay begins at the task “connect the concrete pump to the hollow stem in the auger”, this task was originally 1 day long, however, the delay adds 35 days to the task. 

In the tracking Gantt, the grey blocks (baselines) represent the original start dates of tasks. For the delayed tasks, there is a gap between the baseline and the blue bar (the task), which shows the initial delay from September 19th, 2024 to November 7th, 2024 that pushes back the entire project. 

[bookmark: _Toc157202549]6.0 Conclusion 
The University of Wales Trinity St. David created a full critical path for the building 71/72 Kingsway, Swansea which is set to begin on March 4th, 2024. The Continuous Flight Auger Pile foundation has an estimated cost of £43,325.12 for all resources including labour and per or unit costs for machinery and materials. The project will experience a five-week delay due to a strike by the local concrete company; pushing the end date from October 9th, 2025 to October 29th, 2025. The setback time caused by this delay can be recovered by increased productivity which can be achieved through incentivisation. 
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