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[bookmark: _Toc39514897]Programme Control
The following document has been produced on the assumption that the University of Wales Trinity Saint David has received planning consent to proceed with the construction of their new library building (Y Fforwm) with a proposed start date for construction of the 6th May 2020. 

[bookmark: _Toc39514898]Gant Chart, Network Diagram & Critical Path
Microsoft Project Gant Chart, Network Diagram and Critical Path including labour resources and associated costs. (Separate File on Microsoft Project.)


[bookmark: _Toc39514899]Reports illustrating project specific time, cost and resource requirements

UWTSD Y Fforwm Resource & Cost Overview

COST DISTRIBUTION
How costs are spread out amongst different resource types

[bookmark: _Toc39513327][bookmark: _Toc39514675][bookmark: _Toc39514808]Figure 1 Spread of cost by resource type



Cash Flow
The chart shows the project's cumulative cost and the cost per quarter.

[bookmark: _Toc39513328][bookmark: _Toc39514676][bookmark: _Toc39514809]Figure 2 Cumulative cost & cost per quarter

COST STATUS
Cost status for work resources.


[bookmark: _Toc39513329][bookmark: _Toc39514677][bookmark: _Toc39514810]Figure 3 Cost status for work resources

Resource Stats


[bookmark: _Toc39513330][bookmark: _Toc39514678][bookmark: _Toc39514811]Figure 4 Resource statistics


[bookmark: _Toc39514900]Guidance on addressing any potential performance issues that arise in the project including methods of incentivisation. 

For a construction project to run efficiently - meeting specification, time and cost targets - several control measures need to be implemented.  These should be set out in a detailed contract prior to construction so milestones can be monitored throughout the project with all parties agreeing on the key components of performance management, potential penalties imposed and how these are administered.  A robust contract provides both client and contractor with a point of reference should the project deviate from the original scope.  This document serves to provide complete clarity regarding what is to be achieved and sets expectations for all involved.   
The contract will specify the programme of works, key milestones, early warning systems and progress reports on route to the final deadline for completed work.   It will also contain detail regarding each component or series of work being linked to monetary values and payment schedules. 
A strong and solid contract ensures that performance issues can be dealt with professionally with limited ambiguity as both parties have mutually discussed and agreed on the deliverables and boundaries.  
Potential performance issues have been identified below with guidance on how these might be addressed.  

[bookmark: _Toc39514901]Delay & Disruption

Delay - A period of time by which something is late or postponed. (Oxford , 2020)
In terms of a construction contract, a delay is date & time driven and relates to meeting milestones in a construction programme (progress) or to the finished project (completion).  Depending on the cause of the delay, an extension of time may be awarded if in favour of the contractor, or a claim for liquidated and ascertained damages will be made if in favour of the client. 
Disruption - Disturbance or problems which interrupt an event, activity, or process. (Oxford , 2020)
In a construction contract sense, a disruption doesn’t automatically trigger a delay to a project/contract, but it may affect the sequencing of the programme of works which have multiple consequences.  Costs may be incurred over and above the contract sums in terms of additional labour and duplication of works as a result of the disruption. 
As a client, the likely reasons of being at fault may be:
· Incomplete and insufficient design information prior to or on commencement of construction works;
· Making changes to the scope of works, known as ‘variations’ hence delaying the flow of design information, materials, procurement & logistics;
· A discrepancy in the contract or omitted information and detail that was ‘assumed’.

As a contractor, the likely reasons of being at fault may be:
· Quality of work or work not meeting specification as per contract;
· Lack of planning resulting in procurement & logistical issues;
· Under resourced in terms of personnel on site required to complete works;
· Health & Safety implications such as accidents & incidents on site. 
There also occurrence of delays and disruption where neither party is or can be held responsible and therefore damages cannot be sought. These include; 
· Force Majeure ‘unforeseeable circumstances that prevent someone from fulfilling a contract’ (Oxford , 2020);
· Adverse weather conditions;
· Industry strikes that may affect the supply of materials and or labour resources;
· Any unforeseen physical conditions.
In the instance of a construction project not meeting a programmed milestone, section of works or the completion of the project, it will in most cases be down to Delay & Disruption to elements of the contract and components within.  A party, the client or the contractor will be at fault and each party will want to identify a plausible reason for the delay or disruption and seek damages in some form. 

‘Contracting parties should reach a clear agreement on the type of records to be kept and allocate the necessary resources to meet that agreement.  Further, to assist in managing progress of the works and to reduce the number of disputes relating to delay and disruption, the contractor should prepare and the Contract Administrator (CA) should accept a properly prepared programme showing the manner and sequence in which the contractor plans to carry out the works. ‘  (The Society of Construction Law, 2017).

[bookmark: _Toc39514902]Addressing performance issues.

Should performance issues arise which in turn cause delay or disruption, then steps need to be taken to try and remedy those issues.  
· Contract 
Contracts should clearly state how performance issues will be dealt with, so all parties’ expectations are well managed.  
· Penalty scale 
The contract may incorporate a scale of penalties depending on the level or extremity of delay or disruption to ensure they are proportionate to how the project has been affected.  
· Relevant Event
The contract should set out what constitutes a relevant event which entitles the contractor to claim an extension.  
· Project Acceleration
One way of recovering from a delay or disruption is to accelerate the construction programme, giving the opportunity of achieving project completion by the specified deadline.  
Project acceleration can incur costs over and above those within the contract as to execute it…
· …the project sequence of works will need to be reorganised;
· …additional resources in terms of manpower will need to be introduced to the project;
· …or both measures will need to be introduced. 
By introducing these project acceleration methods there is no guarantee that the project programme and deadlines will be met as an increase in resources can be as counter productive and costly as an under resourced site if there aren’t efficient ways of working or access to areas of work on site. 
The contractor needs to assess the time-cost optimisation and reconcile the direct costs of completing the works with the indirect costs of managing the works. There is a break-even point which when beyond, diminishing returns will apply. 
‘There are several types of acceleration, which have different legal meanings:
Pure acceleration – where the contractor speeds up work on site so as to finish earlier than scheduled at the request of the client
Constructive acceleration – where the contractor is effectively forced to work at a faster rate because of the contract administrator has delayed or refused a legitimate application for an extension of time
Expedite – where there is a culpable delay and the pace of work on site has to be speeded up so as to get back on programme’
(Cooke & Williams, 2009)

[bookmark: _Toc39514903]Incentivisation

Incentivisation is one way of minimising performance issues and keeping the contractor focused on quality, efficiency and effective execution of the project.  Incentives are categorised as Direct Negative, Direct Positive and Indirect Positive – details can be found in Figure 5 below. 
[image: ][bookmark: _Hlk39475746][bookmark: _Toc39513331][bookmark: _Toc39514679][bookmark: _Toc39514812]Figure 5 Incentivisation – table to highlight how these operate.  (Constructing Excellence, 2000)





There are various methods of incentivisation including:
· Direct Negative - Penalties if the project overruns and incurs liquidated and ascertained damages (LADs).  LADs are a predetermined measure of damage agreed between parties to a construction contract before the contract is finalised.  LADs are mostly used to deal with culpable delay; however, they can be utilised in connection with the occurrence of any specified contract breaches.
· Direct Positive - Bonuses if projects are completed earlier than anticipated;
· Direct Negative/Positive - Final price operation where rates for labour/materials are secured pre-project and these are applied to the final quantity of works.  The contractor is focused on ensuring costs don’t spiral as margins may diminish if pre-agreed rates increase;
· Direct Negative/Positive - Target-cost method could be utilised to spread the risk of the project exceeding resource expectations but also share the gain if efficiencies result in cost savings.  
· Direct Negative/Positive – Concurrent delay is where a construction project is delayed by two events occurring concurrently – one being an event for which the client takes responsibility and the other for which the contractor accepts responsibility.   
[image: Simmons & Simmons | Concurrent Delay in Construction Contracts]
[bookmark: _Toc39513332][bookmark: _Toc39514680][bookmark: _Toc39514813]Figure 6 Concurrent Delay (Simmons & Simmons, 2018)


[bookmark: _Toc39514904]An outline sketch of the proposed site during construction illustrating its set up and justification for each element. 
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[bookmark: _Toc39513333][bookmark: _Toc39514681][bookmark: _Toc39514814]Figure 7 Sketch of proposed site for construction
1- Gatehouse - Entrance and manned gate house.  Used to ensure only authorised personnel and deliveries enter the site. 
2- Contractor Parking.   Within the outer site hoarding but not within the site hoarding. Set up this way to minimise the impact of carparking provision for the public and students.
3- Site Offices.  Main Contractor site offices of a multi levels with offices, meeting rooms, office staff W/C, kitchen and reception area to the first floor.  Further w/c, drying room and canteen to the ground floor. 
4- Further office cabins. Basic, singular portacabins to house several the large sub-contractors. 
5- Proposed Building Footprint of Y Fforwm.
6- Scaffold line around the proposed building footprint.
7- Lock ups and storage containers.  Used to store subcontractor’s specialist equipment, components and plant. 
8- Site Hoarding.  Perimeter hoarding used to keep out unauthorised personnel in terms of health & safety and crime. 
9- Traffic management system.  One ay traffic system on a tarmac or semi made road to keep vehicles cleaner when exiting site. 
10- Waste & Recycling skips.  Colour coded recycling point for items such as plasterboard and timber. 
11- Turnstiles.  Used to allow access to approved personnel, clocking their entry and exit times and linked to a card qualification checker to ensure they have the relevant valid qualifications to complete their section of works. 
12- Material Storage. Used for large items of building materials and a mortar silo. Also used for parking of heavy plant on site. 
13- Crane Point. Allocated point for setting up mobile cranes during the construction phase. 
14- Wheel Wash.  Ensuring vehicles are free from dust, mud and building related pollution or contamination prior to leaving the site. 
15- Pedestrian walkways and crossing points.  Used to ensure pedestrians and vehicles on site are kept a safe working distance from each other, preventing accident and injury. 





[bookmark: _Toc39514905]Advice on a programme change, i.e. requiring a completion date two weeks earlier than initially anticipated or instructed. 

It is advised that any changes to the programme is accompanied by a contract review and reissue to reflect new scope and ensure revised objectives are mutually agreed by both client and contractor. 
[bookmark: _GoBack]Examples of changes to a programme could include: pressure to complete the project earlier than expected, making adjustments to resources/materials being used, changing the scope of the project – increasing the scale perhaps due to increased funding or expanded project requirements or alterations to systems and processes being used.  
In order to achieve an earlier than anticipated project completion date than that specified in the contract the programme of works will need to be accelerated. 

[bookmark: _Toc39514906]Accelerating a Construction project

‘‘Acceleration’, when used in connection with construction contracts, generally refers to increasing the originally planned or current rate of progress of the works to complete the project earlier than would otherwise be the case.’
 (RICS, 2011)
An agreement will need to be made with terms and costs which will be incorporated into a newly sequenced programme of works, this is known as an ‘Acceleration Quotation’. The acceleration quotation must detail the additional costs to the contract sum as well as the amount of time saved if implemented. 
The contractor is not duty bound to accelerate the project, but by not accelerating a project that is required to complete earlier than originally agreed they are in breach of taking all reasonable steps in mitigating the loss or delay for the client.  
The acceleration of a construction project has costs and risks. The client needs to be weigh up the premium it will need to pay against the possibility of the acceleration achieving the required deadline. Failure to achieve the new earlier deadline will still incur the premium if an acceleration of works agreement is entered. 
Both client and contractor also need to understand what ‘Completion’ is as assumption of either party could result in a missed deadline due to mis communication of understanding. Therefore, a detailed dossier of what completion is needs to be agreed when entering into an acceleration of works agreement. 
To accelerate works there are several elements that can be altered to achieve an earlier deadline.
The contractor can:
· Extended working hours on site.  This can be longer working days, weekend working or implementing a shift system, all to increase production and outputs;
· Additional resources.  Increasing the number of operatives on the site to improve outputs;
· Amend the programme of works.  There may be packages of work that can be carried out earlier than planned or rather than one activity taking pace in an area, the possibility of two or three activities being able to take place simultaneous may be possible;
· Temporary works.  The introduction of temporary works whilst likely to be expensive, will speed up elements of the project especially in the form of protection from inclement weather. 
The client can:
· Change the specification.  This could be to a type of readily available material or component rather than waiting on the lead time for that specified, therefore speeding up works;
· Change design.  Various design elements could be changed to accelerate works, for example changing a wet trade element to a dry alternative, removing the time delay in drying time;
· Change the scope of works. Omitting elements of work included in the contract or delaying them until post completion and handover if possible is one example of changing the scope of works. i.e. sports pitches on a new build school may be delayed until post completion as the school could still open and function without them. 
The common denominator with the acceleration of a construction project is cost. As a client, the decision as to whether to accelerate of not will also come down to cost, in most cases the lesser of;
· The cost incurred if the project isn’t completed on time;
· The cost of accelerating the project with a high chance of completion on time. 
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Cost	1	2	3	4	1	2	3	0	64304	91264	89088	89104	92464	31440	Cumulative Cost	1	2	3	4	1	2	3	0	64304	155568	244656	333760	426224	457664	




Actual Cost	Site Manager	Groundworker 1	Groundworker 2	Groundworker 3	Groundworker 4	360 Driver	Dumper	Site Engineer	Carpenter Gang 1 (x3)	Carpenter Gang 2 (x3)	Electrician Gang 1 (2	&	1)	Electrician Gang 2 (2	&	1)	Painter x4	Scaffolder x4	Concrete Op Gang x 4	Landscape Gang x3	Labourer 	Plasterer Gang x4	Floor Layers x2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Remaining Cost	Site Manager	Groundworker 1	Groundworker 2	Groundworker 3	Groundworker 4	360 Driver	Dumper	Site Engineer	Carpenter Gang 1 (x3)	Carpenter Gang 2 (x3)	Electrician Gang 1 (2	&	1)	Electrician Gang 2 (2	&	1)	Painter x4	Scaffolder x4	Concrete Op Gang x 4	Landscape Gang x3	Labourer 	Plasterer Gang x4	Floor Layers x2	84960	14160	14160	7920	7920	17280	9856	46144	74736	59184	8960	7616	11232	5120	27872	11232	32832	10080.000000000002	6400	Baseline Cost	Site Manager	Groundworker 1	Groundworker 2	Groundworker 3	Groundworker 4	360 Driver	Dumper	Site Engineer	Carpenter Gang 1 (x3)	Carpenter Gang 2 (x3)	Electrician Gang 1 (2	&	1)	Electrician Gang 2 (2	&	1)	Painter x4	Scaffolder x4	Concrete Op Gang x 4	Landscape Gang x3	Labourer 	Plasterer Gang x4	Floor Layers x2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	



Actual Work	Site Manager	Groundworker 1	Groundworker 2	Groundworker 3	Groundworker 4	360 Driver	Dumper	Site Engineer	Carpenter Gang 1 (x3)	Carpenter Gang 2 (x3)	Electrician Gang 1 (2	&	1)	Electrician Gang 2 (2	&	1)	Painter x4	Scaffolder x4	Concrete Op Gang x 4	Landscape Gang x3	Labourer 	Plasterer Gang x4	Floor Layers x2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Remaining Work	Site Manager	Groundworker 1	Groundworker 2	Groundworker 3	Groundworker 4	360 Driver	Dumper	Site Engineer	Carpenter Gang 1 (x3)	Carpenter Gang 2 (x3)	Electrician Gang 1 (2	&	1)	Electrician Gang 2 (2	&	1)	Painter x4	Scaffolder x4	Concrete Op Gang x 4	Landscape Gang x3	Labourer 	Plasterer Gang x4	Floor Layers x2	2832	944	944	528	528	960	704	1648	1384	1096	160	136	216	80	536	312	2736	144	200	Baseline Work	Site Manager	Groundworker 1	Groundworker 2	Groundworker 3	Groundworker 4	360 Driver	Dumper	Site Engineer	Carpenter Gang 1 (x3)	Carpenter Gang 2 (x3)	Electrician Gang 1 (2	&	1)	Electrician Gang 2 (2	&	1)	Painter x4	Scaffolder x4	Concrete Op Gang x 4	Landscape Gang x3	Labourer 	Plasterer Gang x4	Floor Layers x2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	



Cost	
UWTSD LIBRARY	Site Preperation 	&	 Enabling	Substructure	Frame	Envelope	Internals 	&	 Fit Out	0	9936	39712	58368	83072	266576	Duration1	
UWTSD LIBRARY	Site Preperation 	&	 Enabling	Substructure	Frame	Envelope	Internals 	&	 Fit Out	0	0	0	0	0	0	
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