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[bookmark: _Toc39471885]Description of the Works
[bookmark: _Toc39471886]Introduction
NPTCBC have received planning consent to link two halves of an industrial estate from Brunel Way to Central Avenue to improve the access between the two industrial sites. The proposed bridge is over a small railway line and is proposed to improve the economic viability of the area. The proposed foundations are piles as described in the application drawings. The piers are to be reinforced concrete and the bridge deck is to be manufactured off site. Below (Fig 1) is the proposed route of works connecting the two industrial estates. 
[image: ]
Figure 1 – Plan showing proposed new layout of road and bridge

[bookmark: _Toc39471887]Work Breakdown Structure
When planning a project of this scale it is highly important to have a detailed plan. There will be several different professions working together in order to complete the project which will need to be delivered within a strict timeline and to a cost, as with any project. The planning of this project requires interaction and co-ordination with external partners, in particular the railways authority due to the works being conducted over a rail line. 
Firstly, let’s look at the “high level” stages of the construction process, this process will show the different stages that we consider in the construction process and allows us to track and assign the roles and responsibilities at a high level. Each stage can then have a further detailed breakdown but the initial can give the brief overview of the project. 
[image: ]
Figure 2 – High Level Construction Process (CAO and Wang, 2011)

We can see from the construction process created for this project that there are a number of stages and processes that are required for a project. Within each of these processes there will be further detailed processes. By having a process and plan in place allows the project to have a path to follow. Each of the processes can be given timelines and costs and all this will work together to track the project. 
I have created a breakdown of works schedule for the Construction Phase of this project. This is shown below. 
[image: ]
Figure 3 – Works Schedule for Construction Phase
We can see that each process can be broken down into the more detailed processes each time. This allows the level of detail in each work breakdown to be increased and visible for those that require it. I have created a further breakdown of the works schedule for the construction phase below. 
	Activity
	Task Name 
	Duration
	Start 
	Finish
	Predecessors

	1
	Site Set Up 
	1 Day
	06/05/2020
	06/05/2020
	 

	2
	Groundworks 
	13 Days
	07/05/2020
	25/05/2020
	1

	3
	Clearance 
	2 Days
	07/05/2020
	08/05/2020
	1

	4
	Drill for Piles
	5 Days
	11/05/2020
	15/05/2020
	3

	5
	Casting of Piles
	6 Days
	18/05/2020
	25/05/2020
	4

	6
	Substructure Construction
	9 Days
	26/05/2020
	05/06/2020
	5

	7
	Shuttering for Pile Caps 
	4 Days
	26/05/2020
	29/05/2020
	5

	8
	Cast Pile Caps 
	5 Days
	01/06/2020
	05/06/2020
	7

	9
	Shuttering for Abutments
	2 Days
	26/05/2020
	27/05/2020
	5

	10
	Cast Abutments
	5 Days
	28/05/2020
	03/06/2020
	9

	11
	Shuttering for Piers
	2 Days
	26/05/2020
	27/05/2020
	5

	12
	Cast Piers
	5 Days
	28/05/2020
	03/06/2020
	11

	13
	Bridge Deck Construction
	13 Days
	04/06/2020
	22/06/2020
	12

	14
	Delivery of Pre-Constructed Bridge Deck
	1 Day
	04/06/2020
	04/06/2020
	12

	15
	Bridge Deck Installation
	7 Days
	05/06/2020
	15/06/2020
	14

	16
	Shuttering for Parapets
	2 Days
	16/06/2020
	17/06/2020
	15

	17
	Casting for Parapets
	3 Days
	18/06/2020
	22/06/2020
	16

	18
	Road and Footway
	10 Days
	23/06/2020
	06/07/2020
	17

	19
	Installation of Drainage
	3 Days
	23/06/2020
	25/06/2020
	17

	20
	Installation of Other Utilities
	3 Days
	23/06/2020
	25/06/2020
	17

	21
	Install Kerbs
	2 Days
	23/06/2020
	24/06/2020
	17

	22
	Sub Base for Carriageway and Footway
	4 Days
	26/06/2020
	01/07/2020
	19,20,21

	23
	Surfacing for Carriageway and Footway
	3 Days
	02/07/2020
	06/07/2020
	22

	24
	Finishing 
	4 Days
	07/07/2020
	10/07/2020
	23

	25
	Landscaping 
	4 Days
	07/07/2020
	10/07/2020
	23,20

	26
	Handover
	6 Days
	13/07/2020
	20/07/2020
	25

	27
	Snagging
	2 Days 
	13/07/2020
	14/07/2020
	25

	28
	Rectifications (if any)
	3 Days
	15/07/2020
	17/07/2020
	27

	29
	Sign off
	1 Day
	18/07/2020
	18/07/2020
	28



Figure 3 – Detailed Work Schedule for Construction Phase
The work schedule above would be a typical detailed works schedule that would be created for a construction project. It will show the activity/task, the duration of works, the start and finish dates and the last column is the Predecessors. The predecessors are the tasks that must be completed prior to that task being able to start. 

[bookmark: _Toc39471888]Method Statement for Excavations and Groundworks
	Project/Contract
	New Bridge to link Brunel Way and Central Avenue for Vehicles and Public

	Principal Contractor
	Neath Port Talbot Council

	Site Address
	Central Avenue/Brunel Way, Port Talbot 

	Project Start Date 
	06/05/2020

	Expected Duration
	14 weeks

	Projected completion Date
	18/07/2020



The following document has been produced to provide a safe system of work and must always be adhered to. Any deviation from the following method statement and this should be raised with the manager or safety representative for the action to be authorised. 
Main Hazards
1. Injury from Slip trips and falls
2. Injury from Manual Handling
3. Falling from Height (Excavations)
4. Injury from machines and vehicle movement
5. Injury from overhead strikes (High Voltage Electric overhead cables)
6. Injury from strikes to underground utilities
7. Injury to public due to unsecured work areas
8. Injury from moving trains
Preventative Measures taken
1. You must ensure the area of works is safe for yourself and other contractors
2. You must be trained and competent to carry out the task
3. You must not work alone
4. You must not overexert yourself by lifting beyond your capabilities
5. Only permitted people are to enter the site, visitors and other members must be signed into the site and accompanied by a competent person. 
6. All persons on site must have appropriate PPE including visitors. 
Mandatory PPE on site
1. Hard Hats (EN397)
2. Hi Visibility Clothing (EN471)
3. Protective Footwear (EN ISO 20345)
4. Gloves (BS EN 388:2003)
5. Eye Protection (EN166 1F) minimum
6. Dust Masks where appropriate
Welfare
The Principal Contractor will be responsible for adequate welfare. This is to include washing facilities, toilets, drying and refreshment facilities. 
First Aid
It is the responsibility of the employer to provide adequate first aid on site. There will be trained first aid on site with first aid equipment readily available. This will be confirmed in the onsite induction.  
In case of Emergency nearest A&E department is Morriston Hospital,  Heol Maes Eglwys, Morriston, Swansea, SA6 6NL
Scope of Works
To clear site and excavate ready for piling and prepare surrounding areas. All excavation work will be carried out in accordance in the detailed specifications. If there are specifications incomplete or not provided, then this will be referred back to the Principal Contractor for more information. 
Site Access and Egress
It is the responsibility of the Principal Contractor to provide safe access and egress to the site, staff will ensure the access and egress is maintained for themselves and other contractors in the area they are working by maintaining high levels of housekeeping of the works area. 
Manual Handling
All staff to attend a toolbox talk on Manual Handling and sign attendance document before any works to be undertaken on site. The toolbox talk will highlight the potential dangers of manual handling and staff will not lift beyond their capabilities. Where possible mechanical lifting will be used. It is the responsibility of the manager of the site to identify and control potentially dangerous manual handling situations as they occur on site day to day. 
Vehicle Control
Vehicle control on site is the responsibility of the Principal Contractor. Vehicle movements on site will be controlled in such a manner to not cause unnecessary risks to workers or visitors to the site. All staff will follow the rules and guidelines while driving on site. 
Excavations and Trenches
No unauthorised vehicles or machines will be allowed near any excavations or trenches to minimise any risks of collapse, all trenches/excavations will have barriers erected around the perimeters. Dependant on the ground conditions and depths of excavation then decision to be made by site manager if trench supports are required. 
Working at Height
All staff to receive a toolbox talk on Working at Height and be made aware of the dangers and consequences of falling from height. All tasks with risk at working at height will be properly planned, organised and supervised by trained and competent staff. The site manager will have risk assessments in place prior to works and will put in place the correct contingencies to reduce or eliminate risks to health and safety. 
Plant/Machinery and Tools
1. 13t Excavator
2. Cat and Genny (Calibrated)
3. Spray Paint (marking excavations and utilities)
4. Barriers/Heras Fencing
5. Shovel and other required hand tools
Excavator
· Only competent operators to use plant. Pre-use checks to be undertaken prior to operating any plant.
· Only certificated excavators of sufficient capability are to be used for lifting activities. 
· All personnel to be positioned in a position of safety during lifting activities. No personnel to be stood in close proximity or under suspended loads 
· Banksman to control all access to site during excavation
· Excavation Banksman shall be used to assist the excavator operator during the excavation process. Excavation Banks-man to maintain a safe distance from the machine and within the line of sight, having regard to the Plant Exclusion Zone. Banksman to be aware of swing radius of arm and counterbalance of machines
· If anything, unusually is seen by banksman work to stop until proven safe
· Only personnel involved in work to be around excavation.
· Before Banksman approaches the machine, the machine operator shall lower arm/bucket and switch off machine, before giving authorisation to approach machine.
Method of Works Procedure
1. Attend site office and complete site induction and toolbox talks as per Principal Contractor requirements.
2. Put on Personal Protective Equipment
3. Confirm works ok to go ahead with adequate permits. (working near railway and overhead cables)
4. Take tools and plant to work area. 
5. Set up work area and exclusions zones. 
6. Mark area for excavations if not already done so, following Principal Contractor plans. If there are no plans or areas marked for excavations, then refer to site manager for drawings. 
7. Cat and Genny sweep to be undertaken and possible utilities marked before any excavation work. 
8. When Excavations are marked, and site has been investigated for other utilities then excavations can begin. 
9. All pre checks to excavator must be completed. 
10. Work can begin only when there is a banksman present. 
11. Excavation work to follow safe systems of work. Strip excavations to a depth of 1m.
12. Spoil to be placed in a safe place adequately away from edge of excavations and within barrier safe zone or removed immediately by other plant (dump truck etc). 
13. Ground structure to be continually assessed and if there are any concerns in the stability then this is to be raised to the site manager and trench supports to be considered.  
14. Work area housekeeping to be maintained to a good standard throughout works. 
15. No tools or machinery to be left unattended.
16. All tools and equipment to be removed from site at end of each day. 
17. Area to be left clean and tidy at the end of each day.
18. Report to Site office and sign out at end of each day. (Nwfacilities.com, 2019)

[bookmark: _Toc39471889]Method Statement for Drilling Piles 
	Project/Contract
	New Bridge to link Brunel Way and Central Avenue for Vehicles and Public

	Principal Contractor
	Neath Port Talbot Council

	Site Address
	Central Avenue/Brunel Way, Port Talbot 

	Project Start Date 
	06/05/2020

	Expected Duration
	14 weeks

	Projected completion Date
	18/07/2020



The following document has been produced to provide a safe system of work and must always be adhered to. Any deviation from the following method statement and this should be raised with the manager or safety representative for the action to be authorised. 
Main Hazards
1. Injury from Slip trips and falls
2. Injury from Manual Handling
3. Falling from Height (Excavations)
4. Injury from machines and vehicle movement
5. Injury from overhead strikes (High Voltage Electric overhead cables)
6. Injury from strikes to underground utilities
7. Injury to public due to unsecured work areas
8. Injury from moving trains
Preventative Measures taken
1. You must ensure the area of works is safe for yourself and other contractors
2. You must be trained and competent to carry out the task
3. You must not work alone
4. You must not overexert yourself by lifting beyond your capabilities
5. Only permitted people are to enter the site, visitors and other members must be signed into the site and accompanied by a competent person. 
6. All persons on site must have appropriate PPE including visitors. 
7. Fall arrest harness to be work by any personnel working at a height greater than 2m.
Mandatory PPE on site
1. Hard Hats (EN397)
2. Hi Visibility Clothing (EN471)
3. Protective Footwear (EN ISO 20345)
4. Gloves (BS EN 388:2003)
5. Eye Protection (EN166 1F) minimum
6. Dust Masks where appropriate
Welfare
The Principal Contractor will be responsible for adequate welfare. This is to include washing facilities, toilets, drying and refreshment facilities. 
First Aid
It is the responsibility of the employer to provide adequate first aid on site. There will be trained first aid on site with first aid equipment readily available. This will be confirmed in the onsite induction.  
In case of Emergency nearest A&E department is Morriston Hospital,  Heol Maes Eglwys, Morriston, Swansea, SA6 6NL.
Scope of Works
To safely drill piles following all Principal Contractors plans. 
Site Access and Egress
It is the responsibility of the Principal Contractor to provide safe access and egress to the site, staff will ensure the access and egress is maintained for themselves and other contractors in the area they are working by maintaining high levels of housekeeping of the works area. 
Manual Handling
All staff to attend a toolbox talk on Manual Handling and sign attendance document before any works to be undertaken on site. The toolbox talk will highlight the potential dangers of manual handling and staff will not lift beyond their capabilities. Where possible mechanical lifting will be used. It is the responsibility of the manager of the site to identify and control potentially dangerous manual handling situations as they occur on site day to day. 
Vehicle Control
Vehicle control on site is the responsibility of the Principal Contractor. Vehicle movements on site will be controlled in such a manner to not cause unnecessary risks to workers or visitors to the site. All staff will follow the rules and guidelines while driving on site. 
Working at Height
All staff to receive a toolbox talk on Working at Height and be made aware of the dangers and consequences of falling from height. All tasks with risk at working at height will be properly planned, organised and supervised by trained and competent staff. The site manager will have risk assessments in place prior to works and will put in place the correct contingencies to reduce or eliminate risks to health and safety. 
Plant/Machinery and Tools
1. Drilling Pile Rig
2. Compressor
3. MEWP/Cherry Picker
4. Bowser/Jetwash
5. Agitator
6. Spray Paint (marking excavations and utilities)
7. Barriers/Heras Fencing

Method of Works Procedure
1. Attend site office and complete site induction and toolbox talks as per Principal Contractor requirements.
2. Put on Personal Protective Equipment
3. Confirm works ok to go ahead with adequate permits. (working near railway and overhead cables)
4. Take tools and plant to work area. 
5. Set up work area and exclusions zones. 
6. Mark area for drilling if not already done so, following Principal Contractor plans. If there are no plans or areas marked then refer to site manager for drawings. 
7. Cat and Genny sweep to be undertaken and any utilities marked before any drilling work is undertaken. 
8. All pre checks to drilling rig must be completed. 
9. Work can begin only when there is a banksman/drilling rig operator present. 
10. Drilling Rig operation will follow safe systems of work. An order of sequence will be planned by the piling operator to avoid any damage to newly constructed piles. 
11. 750mm Auger head size required as per drawings. 
12. Piling rig will be set up so that the tip of the lead auger hangs centrally over the pile position.
13. Prior to starting each bore the rig operator will check the correct function of the automated monitoring system. 
14. Secondary check of surrounding area and safe clearance working zone is in place before drilling begins.  
15. Work area housekeeping to be maintained to a good standard throughout works. 
16. No tools or machinery to be left unattended.
17. All tools and equipment to be removed from site at end of each day. 
18. Area to be left clean and tidy at the end of each day.
19. Report to Site office and sign out at end of each day. (ANON,2016)


[bookmark: _Toc39471890]Method Statement for Surfacing Carriageway and Footway

	Project/Contract
	New Bridge to link Brunel Way and Central Avenue for Vehicles and Public

	Principal Contractor
	Neath Port Talbot Council

	Site Address
	Central Avenue/Brunel Way, Port Talbot 

	Project Start Date 
	06/05/2020

	Expected Duration
	14 weeks

	Projected completion Date
	18/07/2020



The following document has been produced to provide a safe system of work and must always be adhered to. Any deviation from the following method statement and this should be raised with the manager or safety representative for the action to be authorised. 
Main Hazards
1. Injury from Slip trips and falls
2. Injury from Manual Handling
3. Falling from Height (Excavations)
4. Injury from machines and vehicle movement
5. Injury from overhead strikes (High Voltage Electric overhead cables)
6. Injury from strikes to underground utilities
7. Injury to public due to unsecured work areas
8. Injury from moving trains
Preventative Measures taken
1. You must ensure the area of works is safe for yourself and other contractors
2. You must be trained and competent to carry out the task
3. You must not work alone
4. You must not overexert yourself by lifting beyond your capabilities
5. Only permitted people are to enter the site, visitors and other members must be signed into the site and accompanied by a competent person. 
6. All persons on site must have appropriate PPE including visitors. 
7. Fall arrest harness to be work by any personnel working at a height greater than 2m.
8. If working on a public highway then equipment should not be left unattended.
9. No smoking or naked flames allowed within 5m of the work equipment.
10. Never overfill the containers, use only sufficient amounts, clean tools in the drip trays to prevent contaminations. 
11. Spillages must be cleaned using the spill kit as soon as they occur. 
Mandatory PPE on site
1. Hard Hats (EN397)
2. Hi Visibility Clothing (EN471)
3. Protective Footwear (EN ISO 20345)
4. Oil Resistant Gloves (BS EN 388:2003)
5. Eye Protection (EN166 1F) minimum
6. Dust Masks where appropriate
Welfare
The Principal Contractor will be responsible for adequate welfare. This is to include washing facilities, toilets, drying and refreshment facilities. 
First Aid
It is the responsibility of the employer to provide adequate first aid on site. There will be trained first aid on site with first aid equipment readily available. This will be confirmed in the onsite induction.  
In case of Emergency nearest A&E department is Morriston Hospital,  Heol Maes Eglwys, Morriston, Swansea, SA6 6NL
Scope of Works
Surfacing of carriageway and footways 
Site Access and Egress
It is the responsibility of the Principal Contractor to provide safe access and egress to the site, staff will ensure the access and egress is maintained for themselves and other contractors in the area they are working by maintaining high levels of housekeeping of the works area. 
Manual Handling
All staff to attend a toolbox talk on Manual Handling and sign attendance document before any works to be undertaken on site. The toolbox talk will highlight the potential dangers of manual handling and staff will not lift beyond their capabilities. Where possible mechanical lifting will be used. It is the responsibility of the manager of the site to identify and control potentially dangerous manual handling situations as they occur on site day to day. 
Vehicle Control
Vehicle control on site is the responsibility of the Principal Contractor. Vehicle movements on site will be controlled in such a manner to not cause unnecessary risks to workers or visitors to the site. All staff will follow the rules and guidelines while driving on site. 
Working at Height
All staff to receive a toolbox talk on Working at Height and be made aware of the dangers and consequences of falling from height. All tasks with risk at working at height will be properly planned, organised and supervised by trained and competent staff. The site manager will have risk assessments in place prior to works and will put in place the correct contingencies to reduce or eliminate risks to health and safety. 
Plant/Machinery and Tools
1. Tarmac Vehicle 
2. Bio-Diesel transported in metal gerry can marked appropriately 
3. Second container to decant the bio-diesel
4. Drip tray
5. Round headed brush
6. Fire extinguisher – dry powder
7. Funnel 
8. Spill Kit
9. Hand tools for tarmacking – metal rakes
Method of Works Procedure
1. Attend site office and complete site induction and toolbox talks as per Principal Contractor requirements.
2. Put on Personal Protective Equipment
3. Confirm works ok to go ahead with adequate permits. (working near railway and overhead cables)
4. Take tools and plant to work area. 
5. When setting up work area set up appropriate area for washing off tools on a firm level ground. 
6. Jet wash or sweep clean the existing surface in preparation of laying the bituminous materials.  
7. Apply the bituminous emulsion adhesive to the clean surfaces prior to laying the tarmac. 
8. Hot materials to be supplied in insulated vehicles.
9. Tarmac will be tipped from the insulated supply lorry and transported in wheelbarrows or tipped directly if possible, on the clean hard surface. 
10. Materials will be spread around the laying area using either mechanical shovel or manual means. 
11. Tarmac will be laid to required depths leaving the areas free of any standing water. 
12. Tarmac will be compacted using a double drum pedestrian vibrating roller at a minimum temperature of 80 degrees. 
13. No smoking or naked flames allowed within 5m of the work equipment
14. Work area housekeeping to be maintained to a good standard throughout works. 
15. No tools or machinery to be left unattended.
16. All tools and equipment to be removed from site at end of each day. 
17. Area to be left clean and tidy at the end of each day.
18. Report to Site office and sign out at end of each day. (ANON,2016)




[bookmark: _Toc39471891]Gantt Chart for Construction Works
I have produced the Gantt chart for the Construction works of this project. I have attached as an excel document. This was originally created on Microsoft Project, but I am unable to access the work. The Gantt chart is an ideal visual representation on how the project projection is going to look. This allows the project manager to track progress of individual tasks and compare them to the projected timeline. When using Microsoft Project or similar applications the Gantt chart for the project can hold lots of vital information. It allows the project manager to also look at costs per task, if the work is subcontracted and the management of the subcontractors, and resource management can all be used for this. 
One major tool this is used for is the critical path of the project. The critical path is the path of the project where each component is vital to the project being completed on time. There will be certain tasks that can be undertaken without other tasks necessarily affecting its progress. But there will be main tasks that cannot be completed without its predecessor being completed first and tasks that follow cannot be completed until that task is completed. These tasks can be tracked and classed as the critical path. If tasks that are in the critical path are delayed, then this could mean the whole project may be delayed unless other tasks on the crucial path can be completed ahead of schedule. 
The critical path is also a way of making sure that the complex project is completed in the most efficient time by identifying the activities that can be completed at the same time as others. This will improve the efficiency and costs of the project.    

[bookmark: _Toc39471892]Site Specific Reports for time, cost and resources

When using Microsoft Project or similar applications, this tool is also very good for tracking costs, resources and time for a project. The user is able input all associated costs with a project and track the project from start to finish to try and keep the project on time and on cost. The data I have input for this project for the resources as an example is below. 

[image: ]
Figure 4 – Resource List for Construction Project (AECOM., 2019)

We can assign the above resources to the tasks that they are required, this can then give us our costs and resource requirements for our project. This can assist in deciding how the tasks are undertaken, we can plan the tasks and decide if extra resources are required on certain weeks or if tasks may require more time in order to keep the resource pool and potentially cost down. By inputting all this information into our project planner, we are able to plan effectively for the project and stick to either cost constraints and or time constraints. 

We are able to input outline costs for our materials and track this for our project as well. As invoices are completed the project manager can input this into the application and track the projected vs actual costs. The tracking and management of all this information allows the project manager to produce reports which can be used as visibility like the graph I have produced below. 

Figure 5 – Resource and Materials Projected v Actual 
[bookmark: _Toc316484569][bookmark: _Ref297812499]
[bookmark: _Toc39471893]Conclusion
The importance of project planning and management in the construction industry is massively important. This allows a project manager to properly plan, manage and cost a project by using a number of tools available. Using something like Microsoft Project allows a number of tools to be used by a number of allocated people of the project. A construction project has so many different facets to it that a number of different professionals may have an input into how the project is run. Each task can be appropriately allocated and costed which can build an overall project plan. It allows the project manager to effectively manage the timings and staffing levels on site by creating the critical pathway of a project. It means the project manager can see what aspects of the project has “flex” and what does not which affects the overall timings and costings of a project.  
Having tools like a work-based schedule, timings, costings, resource list allows the project manager to build a detailed plan which visually assists the project manager as well as the workforce. Having these visual representations like a Gantt chart on show in site offices etc can help the individual workers understand what is expected of them, what goals they have and timelines to follow. 
These tools allow the project manager to define the projects goals, the objectives of each stage of the process, it allows the project manager to maintain the budget and schedule so that ultimately the project is delivered on time and to budget. It also allows reflection, so if a particular project does not come in on time or on budget then keeping a detailed plan allows review of the project to see where there were failings and how to improve on future projects.  
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Report of Resource and Materials Projected v Actual

Projected	Resource	Materials 	155000	200000	Actual	Resource	Materials 	175000	195000	
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