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Introduction
	The below report will explore the programming methods available in connection to the construction of the student accommodation block of University of Wales Trinity St David’s (UWTSD) as outlined in the planning drawings (see Appendix i). Appropriate software will be utilised to generate the programme of works with site specific reports created for time, cost and resources along the critical path, with an explanation as to why this information would be important to the client.
[bookmark: _Hlk93426738]	This report will explore possible methods for incentivisation with the aim to increase productivity and motivation in order to provide assurance to the client that the works will be completed in a productive manner while adhering to safe methods of work and ensuring correct levels of quality assurance. As well as investigating the potential impact that a delay can cause on the project and exploring potential solutions.
Programme of works – Gantt Chart
The programme of works illustrates that with the construction beginning on site 11/2/2022 the overall construction of the student block can be delivered in time for the 2023 intake (24/8/2023). The programme details the expected time duration of the below sections;
· Detail Design
· Site Set Up
· Initial Ground Excavation
· Basement Excavation
· Basement Foundation Construction
· Building Foundation Construction
· Ground Floor Construction
· Landscape Finishing
In order to highlight the expected start and end date of the overall programme, the construction of the intervening floors upwards from the ground floor have been estimated as taken from the Ground floor. Please see below for the Overview of the Gantt Chart (to view the original file please open file – Student Accommodation – Microsoft Project 1)
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[image: ]Image 1 – Gantt Chart

Critical Path
The below image generated from the above programme of works higjlights the critiical path for the proposed student accomidation. For the full size file please see Appendix (vii). Any detail encured to the below sections shown in pink will have a direct knock on affect to the rest of the scheme.
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Image 2 – Critical Path




Report for Time
The below report highlights the expected time allowance for each task which sites appoint the above critical path, it also shows the resources which will be utilised when undertaking the task. These resources and time will directly influence the cost of the overall project as some resources will be higher cost than others, all costs have been input directly into Microsoft Project (sourced from SPONS Architectural/Civil Engineering – available at Microsoft Teams – Construction Management). These will serve to ensure that the client is aware of the amount of hours attributed to each section of the construction process.
	Name
	Start
	Finish
	Remaining Work
	Resource Names

	Initial Excavation
	Wed 23/02/22
	Wed 09/03/22
	160 hrs
	Excavator Operator 1, Excavator 1

	CFA Piling Installation (Basement)
	Wed 09/03/22
	Wed 23/03/22
	240 hrs
	Piling Rig Operator 1, Install 600mm Piles - 100 Qty, Concrete Gang 1

	Excavation to formation
	Wed 23/03/22
	Wed 27/04/22
	400 hrs
	Excavator Operator 1, Excavator 1

	Basement Piling Installation
	Wed 27/04/22
	Wed 04/05/22
	80 hrs
	Install 600mm Piles - 100 Qty, Piling Rig Operator 1

	Basement Drainage Trench Excavation
	Wed 27/04/22
	Wed 04/05/22
	80 hrs
	Excavator Operator 1, Excavator 1

	Basement Floor Installation
	Wed 04/05/22
	Wed 11/05/22
	120 hrs
	Concrete Basement Floor - m3, Concrete Gang 1, Concrete Gang 2

	Basement Walls Installation
	Wed 11/05/22
	Fri 13/05/22
	64 hrs
	Concrete Basement Walls m3, Concrete Gang 2, Concrete Gang 1, Concrete walls

	Stair Well Access Installation
	Fri 13/05/22
	Fri 27/05/22
	80 hrs
	Concrete Gang 1


(Table 1 – Report for Time Allowance)
Resources on site are categorised as any task that requires labour, or materials, these resources are given a name and a cost is attributed to this resource. Table 2 highlights the resource allocation as a bar chart instead of a table, while table 3 shows this information in table format. As shown above it can be seen that the ground work, concrete gangs and excavators will be utilised the most on site. This is in part due to the amount of ground work, and excavation required for the construction of the basement, and the usage of concrete in the construction of piles, concrete walls and concrete reinforcement.
[image: ]
(Table  2–Bar Chart Time Allowance)
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(Table 3 – Allocated Resources and Time used on site)

Report for Cost
From the above each of the resources utilised on site can be attributed with a rate or cost as obtained from SPONS (Architectural/Civil Engineering). By utilising these it is possible to develop a cost estimate for the construction works as outlined within the programme of works. This can be utilised to generate the below reports which can be used to determine when additional funds may be required, or to highlight any specific high-cost activities which would then be communicated back to the client through correspondence in line with the contract.
[image: ]
(Table 4 above – Report showing proposed cost of each Milestone Task)[image: ]
(Table 5 above – Line Chart for cost against overall duration of works)
	Table 4 shown above highlights that the most expensive projected cost of the project will be the basement Piling and Excavation. As indicated earlier this is due to this process requiring specialised resources and plant in order to undertake this works, as such this activity are classified as high cost, as such during the time on site it is imperative that these are only on site during their use and that the projected task is undertaken as quickly as possible while maintaining safe system of work in order to ensure cost is kept as low as possible.
	Table 5 highlights that when these high-cost activities are undertaken at this point the overall cost of the project will increase sharply. This is important to the client and contractor as it will need to be communicated that additional drawn down of funding will be required at this point to cover the specialist high-cost activity. As such this communication will in turn allow the client and contractor to ensure that there is sufficient cash flow in order to cover these actions.


Productivity and Incentivisation
Ensuring a contractor works to the best of their ability on construction site or delivers the project as envisioned by the client can often be extremely difficult. As shown by Hughes, Williams and Ren (2012, p306) “Incentives are used to motivate personal to…achieve set targets”, it is important that these targets are reachable and are not overly used within a construction project. These incentives can be linked to financial gain or personal development, however as stated by Hughes, Williams and Ren (2012, p306) failure to utilize incentivisation can lead to “low productivity, poor performance” from both the client and contractor.
	As such common forms of incentivisation used within civil engineering projects are called pain share/gain share, this is where if a project finished early, then a percentage of the remaining budget is awarded to the contractor. However, in direct opposition to this if the project overruns, perhaps due to under sourced crews, then the contractor would be expected to pay a share of the additional cost. It is important to note that as indicated by Hughes, Williams and Ren (2012, p306) “contractors generally want higher percentages…clients want lower percentages”, when discussing gain share, it is important especially for the client that when utilising the pain/gain share system that a fair percentage is used, otherwise the incentivisation will be minimal which may result in low motivation.
	However, it is important to note that pay or incomes is not always the most important aspect of motivation for personal, as indicated by Applebaum and Kamal (2000, p58) “Job enrichment…employee recognition…Internal pay equality” is equally important, as what motivates individuals to work harder changes, as indicated by Applebaum and Kamal (2000, p54)  as “income is a primary determinate of job satisfaction, as basic needs are met, other variables…take on greater importance.” This indicates that once a business or individual meets their pay requirement, the enticement of more pay will not have the same affect, as such more personal forms of motivation will be required.
	For the client, utilisation of a civil engineering contract is necessary, as such it is important to understand that most contracts have been created with this pain/gain share in mind As such NEC3 utilises options X6, as outlined by date’ Broome (no date) “the contractor is paid a bonus for each day that completion…occurs ahead of contractual completion date” this refers to the gain element of pain/gain share.
Within this scheme by utilizing X20 it could be attituded to set milestones, as indicated by date’ Broome (no date ) it can “apply to sections of the works”. From the programme of works this could focus on the individual milestones, which would in turn serve to ensure that the project is kept on track as acting as an early warning indicator if these targets were not met.
It is however important to understand that when applying too much incentives as indicated by Broome (no date) they can “focus exclusively on this one at the expense of other objectives.” As always when dealing with communication between client and contractor good communication, and early contractor involvement if often encouraged in order to ensure dates and targets such as this can be set early.


Scenario on site
Due to unforeseen events outside the contactors control it has been noted that their will be a delay to the sourcing of a particular material which in turn will affect the critical path of the proposed programme of works, this delay as outlined below has been shown within the project Gantt Chart through the use of a baseline.
The delay is shown below;
‘There is a strike by the local concrete company which is set to begin on the first day you require concrete. The strike is due to last 5 weeks.’

The above strike will cause a delay to the overall project by 5 Weeks from the 9/3/2022. As such the earliest that the strike will be over is expected to be 13/4/2022.
We have determined that there are two possible solutions to this delay, however as they both have the potential to incur either significate cost, or produce some potential delay to the completion of the works it is important that these are communicated to the client in line with the contact.

 Solution 1 – Utilise Non-Local Concrete Company
Within civil engineering it is always advisable to source material from as close as possible to the construction site, as this can result in faster lead times, reduced delivery costs. However due to the scenario outlined above this is not possible. As such by utilising a non-local concrete company the concrete can be sourced, and delivered to the site without causing a delay, however this would incur significate cost implications as shown below;

As such this choice puts the completion time ahead of the overall cost, as ensuring that the student block is completed in time for the 2023 student intake would be important, as failure to do so would cause a cost implication to the university. While as shown by the altered lead times on the Gantt chart waiting for the strike to pass would result in a delayed completion time of 28/9/2023.

Alteration of Construction Methodology
Through alteration of the method of construction it can be possible to absorb the proposed strike. This would adjust the critical path and programme of works. 
The proposed would see the initial excavation take precedence, which would take approximately 15 days. Once completed the construction on the basement would begin with the location of the piles being determined though site mark up, the basement would be excavated offset inward of 0.5m and excavated at 45º angle in accordance with angle of repose. Based from calculations from the planning documents this would take 2 excavators 20 days to undertake.
At this point the concrete strike would be concluded with the CFA Piling installed in the pre-determined locations, with pending excavation to be completed once these are installed. 
However, this would result in the whole site becoming an active excavation, which would require close monitoring by the site offices and may in turn require an additional site supervisor to ensure safe methods of work. Please refer to the above file for the programme of works.
Please see below for adjusted programme of works detailing the above changes, otherwise for the full file please see Appendix viii for Microsoft Project - Student Accommodation – Microsoft Project Altered Construction Method.



[image: ]
(Image 3 – Altered Construction Gantt Chart)


Summery
	This report has been generated to provide a brief explanation of the process used for the programme of works, and to provide assurances that through the use of safe methods of work the construction process of the student block could be completed by the 2023 student intake.
	The above also explains motivational and incentivisation practices within civil engineering, and as a contractor would recommend that NEC3 option X6 would be utilised as the target would in line with the clients, and X20 could be utilised regarding each milestone within the project (i.e. basement foundations completion, etc). This in turn would ensure that the clients and contractor held the same target, with X20 being utilised to ensure that each milestone was completed in due course. 
If while on site unforeseen events required an alteration to the working method, or in turn require additional work which as indicated above would have a direct impact on cost (i.e. harder and expected excavation material) this would be communicated via Early Warning in accordance with the contract, as such ensuring that the client was kept fully briefed as to the status of the project.
	The above report also explores how, if such a problem was encountered, the first course of action would be to determine if the construction method could be adjusted in order to minimise the impact, if this was not possible then it would in turn trigger the Early Warning system outlined above.

We would hope that the above provides you with the assurances that we are able to undertake the construction of the Student Accommodation on behalf of the UWTSD Swansea.
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