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[bookmark: _Toc47693745]1. Introduction 

Logical planning and tested techniques are crucial for the planning and control of construction projects to ensure that the clients, contractors and other parties have their outcomes and requirements met within the project (Cooke & Williams, 2009).  
Construction projects will not be lucrative if they are not planned or controlled effectively and it is key to understand the various cultures and methodologies within the industry and how work is carried out using those methods as they can impact the procurement routes for clients (Cooke & Williams, 2009).

[bookmark: _Toc47693746]1.1 Programming

The preparation for a project starts with a structured and logical programme which shoes the list of activities to be completed in a chronological fashion (Cooke & Williams, 2009).  The planner needs to be aware of the construction industry, contractually required timings and contractors available resources in order to create an accurate schedule that can be understood by all involved parties, it is usually illustrated as a Gantt Chart (Wiki D. B., Programme for building design and construction, 2020).
[image: ]
Figure 1: An example of a Gantt Chart showing the scheduling for the construction of a villa (Excel, 2020).

[bookmark: _Toc47693747]1.2 Control

Organisation is key to all parties’ roles in order to effectively manage the activities.  However, sometimes activities may not be completed or even started due to factors such as user changes, weather, site conditions, late deliveries and economic conditions (A.Assaf & Al-Hejji, 2006).  There are three essential requirements to ensure a project runs smoothly: time, Cost and Resources (Cooke & Williams, 2009)
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Brief: “You are to assume that the University of Wales trinity St David has received planning consent for their new library (Y Fforwm). Work is proposed to start on 6th May 2020”.
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Figure 2: Technical elevations provided by UWTSD illustrating the front and side elevations of the proposed library building (UWTSD, 2020).
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Figure 3: Satellite view of the proposed site provided by UWTSD (UWTSD, 2020).
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2.1 Programme Schedule 

A programme schedule is usually shown as a Gantt Chart and is laid out with the timescale in days/weeks/months/years along the top axis and a list of activities down the left hand side (Wiki D. B., 2020).  A horizontal bar then represents the time of the activity and the longer the bar the greater the duration (Management, 2020).  Links can be created between activities to highlight when a task starts, finishes and whether it precedes another (Management, 2020).  Gantt charts are beneficial to a project as they can be updated weekly and monthly accordingly and can be colour coded if needed, as seen in Figure 1 (Cooke & Williams, 2009).  This is particularly useful when tracking progress, updating on and off site with the aid of computers as well as providing accurate records (Cooke & Williams, 2009).

[bookmark: _Toc47693750]2.2 List of Activities

A schedule of activities can be illustrated by a bar chart, linked bar charts, arrow diagrams or precedence diagrams and either one of them is effective in producing a productive programme (Cooke & Williams, 2009).  
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Figure 4: A simple Gantt chart illustrating finish-to-start, start-to-start and finish-to-finish relationships (Agantty, 2018).
The schedule of works is used to highlight finish-to-start, start-to-start and finish-to-finish relationships (Figure 4) as well as show the critical path, which tracks the projects progress and budget in case any modifications need to be made to ensure it runs smoothly (Writer, 2020).

	Activities
	Duration
	Start
	Finish
	Preceding

	Stage 0 - Strategic Definition
	6w
	28/01/2019
	 11/03/2019
	 

	Business Case & Brief
	3w
	28/01/2019
	18/02/2019
	

	Site Survey Information
	1w
	18/02/2019
	11/03/2019
	3

	Establish Project Programme
	2w
	18/02/2019
	11/03/2019
	3

	Stage 1 - Preparation & Brief
	11w1d
	11/03/2019
	30/05/2019
	5

	Project Objectives
	1w4d
	11/03/2019
	04/04/2019
	5

	Quality Objectives
	1w4d
	22/03/2019
	04/04/2019
	5

	Project Budget
	2w
	04/04/2019
	18/04/2019
	8

	Initial Project Brief
	2w
	04/04/2019
	02/05/2019
	8

	Feasibility Studies
	3w
	02/05/2019
	30/05/2019
	10

	Site Information Review
	1w
	02/05/2019
	30/05/2019
	10

	Stage 2 - Concept Design
	15w
	30/05/2019
	12/09/2019
	12

	Stage 3 - Developed Design
	9w1d
	12/09/2019
	14/11/2019
	13

	Develop Design
	6w
	12/09/2019
	24/10/2019
	14

	Cost information
	3w
	24/10/2019
	14/11/2019
	15

	Stage 4 - Principle Contractor Tender
	9w1d
	14/11/2019
	17/01/2020
	16

	Stage 5 - Technical Design
	15w3d
	17/01/2020
	06/05/2020
	17

	Technical Design
	13w3d
	17/01/2020
	22/01/2020
	17

	Design Programme
	2w
	22/04/2020
	06/05/2020
	19

	Stage 6 - Construction (Phase 1)
	6w1d
	06/05/2020
	22/06/2020
	20

	Site Office Set Up
	3w 4d
	06/05/2020
	02/06/2020
	20

	Hoarding and Gates
	2w 4d
	02/06/2020
	22/06/2020
	22

	Stage 7 - Sub structure
	9w1d
	22/06/2020
	31/082020
	23

	Clear oversite and reduce levels
	1w
	22/06/2020
	29/06/2020
	23

	Excavate foundations and drain runs
	3w
	29/06/2020
	20/07/2020
	25

	Lay drains, test, inspect, backfill
	2w
	20/07/2020
	03/08/2020
	26

	Reinforcement, formwork and cast foundations
	4w
	03/08/2020
	31/08/2020
	27

	Stage 8 - Super-Structure
	82w3d
	31/08/2020
	04/04/2022
	28

	External walls and steel
	25w
	31/08/2020
	22/02/2021
	28

	Stairs
	6w
	22/02/2021
	05/04/2021
	30

	Trusses
	3w
	05/04/2021
	26/04/2021
	31

	Roof & Gutter
	5w4d
	26/04/2021
	04/06/2021
	32

	Windows and external doors
	5w3d
	04/06/2021
	14/07/2021
	33

	Internal walls
	5w3d
	04/06/2021
	23/08/2021
	33

	Services
	8w
	23/06/2021
	18/10/2021
	35

	Cladding
	4w
	23/06/2021
	15/11/2021
	35

	Internal frames and doors
	6w
	15/11/2021
	27/12/2021
	37

	Decorations
	8w
	15/11/2021
	21/02/2022
	37

	Inspect, Test and commission
	6w
	21/02/2022
	04/04/2022
	39

	Complete New Build
	 
	 
	04/04/2022
	 



Table 1: List of activities for a construction project, (Cole C. E., List of Activities for a construction project, 2020).
Above is a table which illustrates some of the activities for the Y Fforwm construction project.  As shown, the activities are on the left in the first column and highlighted by their stages, followed by their duration, start and finish dates and when/if a task follows another.

The critical path for a construction project when the activities are listed on software which produces Gantt charts looks like Figure 5.
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Figure 5: A simple Gantt chart showing the critical path highlighted in red (Agantty, 2018).
**Gantt Chart for this project can be found in attachment labelled ‘Gantt Chart YFforwm’.  Please note that due to Covid19 measurements I was unable to complete at home due to not having the software and being unable to download it. (Cole C. E., Gantt Chart YFforwm, 2020)**
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Reports are fundamental for every construction project as it reduces the complexity of the project whilst simplifying all of the information into a coherent document in order to address issues/risks as and when they arise (LetsBuild, 2020).
Therefore, reports are clearly important and there are various software’s available to help create these reports (Maserang, 2002).  Reporting systems can help incorporate new modern technology and practices by monitoring Architecture, Engineering and Construction and how they are evolving (LetsBuild, 2020). 
[bookmark: _Toc47693752]3.1 Cost Reporting

In order to inform a client about the construction projects predicted or actual cost, a costing report must be made and can be done in absolute terms or as a variance in comparison to the budget of the project  (Wiki D. B., Cost reporting, 2020).  
Cost reporting within the construction project is the responsibility of the quantity surveyor (QS) or the project manager (PM) and the method in which the building contractor receives payment depends on the contract implement pre-construction (RICS, 2015).
For this project a New Engineering Contracts (NEC) option A would be suitable as it expects a contractor to provide an activity schedule for each task within the project and then the contractor can be paid via interim payments as and when they are completed (Heaphy, 2010). 
With this contract the QS will use Excel, Asta, MP etc to produce monthly evaluations which will report the percentage of task completed and the potential payment that is due to the client (Heaphy, 2010).  The estimation of payment is often negotiated with the clients QS.
The contractors QS will monitor, report and forecast monthly cashflows of the project by subtracting actual costs from budgeted costs, equating to variance cost (Cooke & Williams, 2009).  Depending on the profitability of the project this can be a negative or positive figure and this figure will be complied within a monthly report where a meeting will take place at the end of each month (RICS, 2015). The QS and other management members will report if the project is making a loss or profit to the Directors (RICS, 2015).
Weekly meetings to report queries with costing issues relating to subcontractor payments will be held by the QS and manager and they will discuss the completed tasks and the amount of notice needed before a payment is received (Heaphy, 2010).  This is only how it would develop under the NEC option A contract; each contract will vary.



[bookmark: _Toc47693753]3.2 Time Reporting

Effective organisation and implementing a method for the time required for activities within a project is crucial to ensuring a project meets budget, hits objectives and remains lucrative (Wiki D. B., 2019).  If time management is ineffective by means of failing to comprehend the projects complexity or failing to manage the tasks then the project can risk obtaining unwanted costs and delays (Controls, 2020).
With larger projects a detailed programme may be drawn up by a programme consultant until a contractor has been appointed, and once appointed they will take over responsibility for programming and construction works (Zhyzhneu).  In order to reduce potential ‘unknowns’ the work activities and their duration must be planned in detail (usually during the planning stage) to ensure that the correct resources are allocated, that practical milestones and deadlines are set and that the project meets cashflow and contract requirements (McGraw & Leonoudakis, 2009).
Time management of all the above is critical but it should include allowances for activities such as (Zhyzhneu):
· Interrelationships between tasks
· Project management administration
· Liaisons with third parties – local authorities 
· Training 
· Accidents and emergencies
· Meetings – internal and external 
· Suppliers and subcontract activities
· Missed deliveries
· Equipment breaking
· Holidays/sickness of staff
· Delays caused by adverse weather conditions
· Inspections/testing/quality control
These would be shown by use of a float on the Gantt chart for the project so that an activity can be delayed without changing the timescale of the project (Zhyzhneu).  Where activities have a float equal to zero it outlines the critical path for the project.  If critical activities are delayed then the duration of the project will change, this can be avoided by applying more resources, but this then increases the overall cost of the project (E.Reeder, 2020). 
If the project is not making the progress required, it would normally make a financial loss through a fault of their own.  However, if the contractor encounters unforeseen works the variation clause in the contract may be activated they would not be responsible and would be compensated (McGraw & Leonoudakis, 2009). 
To limit risks of delays and further costs to the overall project the site manager should keep a strict diary to monitor all site activities and thus if something was to occur he would have a comprehensive report of daily activities on site (Zhyzhneu).  An early warning notice can be issued if the site manager notices that the project is falling behind but he must report this to the client and senior management which could prevent any reparations from loss of time (McGraw & Leonoudakis, 2009).
The site manager will have to adjust the programme of the project if necessary to ensure the critical path is correct (site dairies and meetings are important to report and monitor this) and they will meet with appropriate parties weekly to ensure timescales are met and formally once a month with directors (Cooke & Williams, 2009).  

[bookmark: _Toc47693754]3.3 Resources

The contractors quantity surveyor should include all plant and materials in his monthly valuations as labour, plant and subcontractors are finite resources, and to ensure accurate expenditure (Cooke & Williams, 2009).  The site manager should record in his/her diary what plant has been hired and materials ordered and keep invoices and calculate cash in vs cash out (HSE, 2020). The site manager should use plant checklists to monitor what is onsite and should be in constant communication with the QS and project manager to discuss what resources are required and their availability (HSE, 2020).  So written and verbal communication are key.
There may be times where there are issues with the availability of some resources, i.e. labour, and it is now becoming quite common to have multi-skilled workforces who can complete various activities on a project (Cooke & Williams, 2009).  For example, they may be able to excavate, work on reinforcements and place concrete, which would prevent losing time waiting for other trades and allow for work to continue (Cooke & Williams, 2009). 
Those planning the programme needs to consider safety of construction operations and the developing of safe working methods, as well as reducing the risk to health and safety when considering all resources and creating the method statement for the project (Neale, Neale, & Stephenson, 2016)
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[bookmark: _Toc47693756]4.1 addressing performance issues in terms of productivity

Main contractors can address performance issues in terms of productivity (identified in tender documentation) by using key performance indicators to measure and monitor performance and whether targets are being met onsite (Group, 2020).  For example, if bricklayers were under scrutiny for not being as productive as they could be, they could be compared to the bricklayers on other or previous sites.  Data would be recorded via an excel spreadsheet in terms of the amount of bricks laid and graphs can be created in order to compare bricklaying on different sites (Excellence, 2020).
Key performance indicators (KPI’s) can be used to monitor a variety of tasks such as health and safety, quality, sustainability, waste management and financial performances (Excellence, 2020).  
KPI’s may also determine whether contractors will benefit or be punished depending on their performance against the indicators for particular tasks (Wiki D. B., Key performance indicators KPI, 2020).
Constructions Projects can use KPIs to also monitor (Wiki D. B., Key performance indicators KPI, 2020):
· Hours worked in activities
· Materials used
· Defects
· Amount of waste created and any recycling
· Any variations
· Finances – cost vs budget 
· Progress made vs timescale
· Complaints
· Accidents/incidents

Some companies even introduce friendly competitions among workers and offer incentives for achieving the best productivity and safety against other crews in the project (Trestles, 2019).  This has many benefits as it reduced injuries, drives productivity performance, communication and innovation, as well as adding an element of fun where progress made is available to the whole team so they can see where they rank in the duration of the project (Trestles, 2019).  Ultimately, promoting better practices of construction and safer behaviour can have multiple benefits for the project and its workforce (Trestles, 2019).
To summarise KPI’s comprehend all of the above and promote a productive project to ensure that progress is made in accordance with budget and industry benchmarks (Wiki D. B., Key performance indicators KPI, 2020).

[bookmark: _Toc47693757]4.2 Incentivisation to the client

The incentive schemes in the projects can happen at all levels of the project (individual, team and corporate) but ultimately its goal is to increased performance to save time and money (Institute).  Throughout the process of the project the client can benefit from improvements in the quality of the build as well as a contractor with a proficient team, and both will have a financial gain if activities are completed early as there would be a reduction in cost (Institute).  This can be due to improvements in training and quality provided by the contractor which could provide new or repeat business and increase the contractors market share (Congress, 2007). 


Addressing performance and incentivisation was summarised in a report by the CIB World Building Congress, 2007 as “The most worrying thing about these differing uses of incentives is that they seem to be based on untested assumptions about what modifies behaviour… investigations into how people talk about what motivates them may form a useful backdrop for understanding what participants in the construction sector think about when they are being urged to perform quicker, cheaper and better” (Congress, 2007).  It appears that the contractor and client benefit throughout the project if enhanced performance is achieved, but the workforce itself does not seem to benefit from completing the project before its deadline. 
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Figure 6: Site set-up for the construction of the Y Fforwm building (Cole C. , 2020)
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Figure 7: Plan key for the site set-up (Cole C. , 2020).

The site plan, also known as a logistics plan, is used to display pedestrian routes, transport routes, site perimeter, welfare etc (Cooke & Williams, 2009).  They can change daily but this is a demonstration of the key areas of the site.

When creating a logistics plan the following needs to be considered (Elbeltagi);

· [bookmark: _Hlk499378824]Traffic management plan including a one-way vehicle access for deliveries and traffic with good visibility and speed restrictions. Reversing will be discouraged onsite and appropriate safety signage will be employed. 
· A banksman and gate manager with radio access will be employed to improve communication.
· [bookmark: _Hlk499381080]Isolated areas for working plant. 
· A connection will be made for site services at the nearest location.
·  Site offices, welfare facilities and toilets will be connected to the segregated pedestrian paths. Ensuring safe access in accordance with HSE 2010.
· Sub-contractor’s storage units will be located at the site.  
· A small staff carpark created onsite. Workers will be encouraged to catch local train to reduce co2 emissions. 
· Appointed first aiders on site and a Fire evacuation gathering point,
· Strict waste management system. Materials will be recycled in the appropriate skips.
· An appropriate area for deliveries and storing material away from the pedestrian

Furthermore, if in unprecedented times, as we currently are with Covid-19, 2m social distancing will be required as well as all personnel sanitising hands before entering and leaving the site.  Hygienic areas for deliveries are also necessary and thus someone should be allocated to clean all areas at all times (Gov.uk, 2020).



[bookmark: _Toc47693759]6. Client Scenario

The paving around the building is Granite being delivered from China.  Due to travel restrictions the ship is delayed by two weeks.  Advise the client on contract conditions on delay and disruption.

Delay and disruption in construction projects is quite common and according to Constructing Excellence around 40% of projects finish late (Atom, 2020).  There are many reasons why a project may be delayed and unfortunately delays can be weeks, months or even years (Haidar & Barnes, May 2014).
Delay and disruption may include (Cooke & Williams, 2009): 
1) Where the employer/client is at fault
· Incomplete design at commencement on site
· Delays in the flow of design information
· Variations and changes in the scope of the works
· Discrepancies in contract documents 
2) Where the contractor is at fault
· Poor quality of workmanship
· Inadequate planning 
· Under resources of site operations
· Accidents and incidents on site 
3) Where no one is at fault 
· Unforeseen physical conditions 
· Strikes affecting site labour or the supply materials
· Fire, explosion, or act of God 
· Bad weather

Assuming a JCT contract was used for this project, “all of the contract administrators decisions must be ‘fair and reasonable’ and subject to the contractor doing his utmost to prevent delay and proceed with works” (Cooke & Williams, 2009).
The issue of travel restrictions of the granite from China falls to the clients liability for failing to supply materials or goods needed to progress the project, making it a ‘relevant matter’ (Law T. S., 2020).  The contractor is entitled to claim for extension of time and loss of expense but this may not result in a delay to the completion date to the project so time and loss of expenses may not always be appropriate (Law T. S., 2020).  Further analysis over whether the float on the activity is sufficient to not cause delays on the timescale of the project (Wiki D. B., Delays on construction projects, 2019).


There may be more than one explanation for the delay of materials (concurrent delay) and not all issues would entitle the contractor to extension of time and loss of expenses claims (Wiki D. B., Delays on construction projects, 2019).  Therefore, it is important to ensure that records are updated and that it outlines any events which cause delays to the critical path (Writer, 2020). 
Currently we have been in unprecedented times and it is now common for slow deliveries on certain items due to travel restrictions (neutral causes).  Known as a Relevant Event a ‘force majeure’ in contracts it essentially means that all parties involved in a project can have an extension of time (Law K. , 2020).  In the case of Lebeaupin v Crispin the term ‘force majeure’ was to include “all the circumstances independent of the will of man, and which it is not in his power to control… Thus war, inundations, and epidemics, are causes of force majeure” (Law K. , 2020).  Covid-19 is an epidemic and in accordance with this judgement would be considered an event of force majeure. 
The test for whether a force majeure event has occurred will require three issues to be considered:
· Is the event beyond the control of the affected part?
· Is the affected party’s ability to perform its contract hindered or prevented by the event?
· Has the affected party taken all reasonable steps to avoid or mitigate the event or its consequences?

In answering all the questions, it would be evident that neither client nor contractor can take any liability for an epidemic.  Factors as to why there are restrictions on the granite would need to be taken into consideration, if in unprecedented then nobody can take responsibility but ultimately if in other circumstances the liability would be with the client and any extensions or expenses claims would need to be considered with how it has affected the critical path process (Law K. , 2020). 
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