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Introduction
This document provides three critical method statements, a gantt chart programme, a detailed work breakdown structure, and site-specific report for time, cost and resources; towards completing highway access for a housing estate in SA1 based on the information that a section 278 agreement has been signed and work will commence on the 6th March 2023.

[bookmark: _Toc131068731]Work Breakdown Structure
Below is a snapshot of the entirety of the project showing the work breakdown in a detailed structure for all major activities. The projects start date is Monday the 6th March 2023. The scheme is projected to run for a duration of 76 working days (15 weeks and 1 day) and to finish on the 19th of June 2023. I have broken down the work that is required into the following stages; Site Set Up, Pre-Construction, Earthworks Phase 1, Kerbs and Edgings, Earthworks Phase 2, Surfacing Works, and Site Clearance. The work breakdown structure shows predecessors and successors for each individual task, however certain tasks at each stage do have the possibility of starting in different orders depending on lead times of deliveries, weather conditions, and other external factors. Once the site set up has been completed, in the second week of the project trial holes and slip trenches to identify locations of possible buried services will take place. After a suitable number of trial holes are hand dug and services identified, Earthworks Phase 1 can begin. This consists of all excavation work prior to constructing the access road. All plant, materials, and resources are detailed in the snapshot for all the major activities and a further breakdown for this will be discussed later. Once the final task of Earthworks Phase 1 is completed (which can only begin once all other tasks are completed) Kerbs and Edgings can be laid. Earthworks Phase 2 then commences with the final tasks before surfacing works, as gully ironwork and raising formation levels with subbase ready for tar and paving are dependant on the kerb levels. The last stage is all Surfacing Works which includes tar, concrete setts and paving before the last week of Site Clearance. 
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Gantt Chart
Below is the Gantt Chart created from the work breakdown structure for the project.
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1.0 - Introduction

The purpose of this method statement is to explain the general procedures for the work involved in the preparation for and the installation of Pre-Cast Concrete Kerbs and Edgings

1.1 – Location

All kerb and edgings work is associated with the PLOTS D8 & E1, SA1 Swansea Waterfront scheme, with the site compound located at Langdon Road.

1.2 – Programme

The element of works detailed in this Method Statement will be carried out in line with the construction programme submitted.

1.3 – Constraints 

Constraints are;
· Daily Briefings
· Permit to dig in place before any excavation works.
· Existing service locations.
· Suitable Traffic Management and Pedestrian Management in place.
· Lift plans in place to minimize manual handling.

1.4 – Permits

The following permits must be in place before the work commences: n/a



2.0	Method/Procedure.


Procedure
1. The site compound to be segregated by means of heras fencing, and working areas segregated by means of heras fencing or pedestrian barriers 
2. The transport of materials and plant must be organised to minimise impact on live traffic. Tracked machinery will be delivered to the works area via trailer. Materials will generally be delivered by site pick up. Bulk materials such as wet concrete or asphalt will be delivered by their specific vehicles.
3. TM / Pedestrian Management is in place & maintained if required.
4. Roadsaw cut to existing surfacing if required. Road saw with water to be used if in Tarmac or Concrete.
5. Permit to dig to be issued prior to commencing any excavation works, known services to be marked on site. Hand dug trial holes may be required to positively locate existing services. NO mechanical excavation within 500mm of known services.
6. Engineer to be mindful of services when driving kerb pins. Alternative methods may be required if high number of services are known to be present. I.e. Base plates on pins, Deck pins, non-conductive GRP Pins etc.
7. Formation to be prepared and compacted prior to placing sub base.
8. Sub base to be placed by excavator bucket in layers and compacted with roller or whacker plate to correct levels.
9. Banksman to control plant / vehicle movements.

Kerb-laying procedure:
1. Kerbs are delivered to location on pickup van, offloaded by excavator or forklift using straps, and stacked out ready to be laid.
2. Concrete shall be run out from the delivery wagon, in order to bed the kerbs.
3. The concrete bed placed to the required level, high enough to later tamp the kerb in place.
4. The Kerbs will be placed using a mechanical lifter attached to an excavator.
5. Manual lifting of Kerbs is prohibited.
6. Each kerb shall be tapped into the freshly placed concrete and over a suitable length checked for line and level.
7. Once correctly placed, each length shall be backed separately with fresh concrete.

Edging kerbs:
1. Edgings are delivered to location on pickup van, offloaded by excavator or forklift using straps, and stacked out ready to be laid.
2. Concrete shall be run out from the delivery wagon, to bed the edgings in place.
3. The concrete bed placed to the required level, high enough to later tamp the edging in place.
4. The edgings shall be placed either by mechanical means or placed by hand.
5. Each edging shall be tapped into the freshly placed concrete and over a suitable length checked for line and level.


3.0	Equipment

Plant associated with this activity;
· 1 x 3t excavator
· 1 x 6t dumper
· 1 x 80 roller
· CAT 4+ cable avoidance tool
· Traffic Management
· Signage and barriers
· Hand tools
· Compaction equipment
· Hi-ab delivery vehicles


4.0	COSHH

Refer to main COSHH assessment file in site office for daily use materials


5.0	Specific requirements for Risk Assessments – main hazards
· Excavations
· Working area
· Services
· Working at depth
· Use of hand held small tools
· Transportation of materials
· Compaction of fill
· Concrete

6.0	PPE Requirements

The PPE that must be for this activity are as per the site induction listed below
· Hard hat.
· Safety footwear with metatarsal protection
· High visibility clothing. (incl. trousers and long sleeves)
· Safety Glasses 
· Gloves
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All of the following are consistent with the Kerbs and Edgings Method Statement;
· Introduction
· Programme
· Constraints
· Permits
· Equipment
· COSHH
· PPE

Method/Procedure
1. Set profiles and/or batter rails along area of cut, where necessary.
2. It is envisaged to construct the footpath cycleway in manageable sections and not excavate the entire length all at once.
3. This will help protect formation levels of the construction remain intact.
4. Topsoil strip and store in agreed stockpile areas adjacent to the works for re-use or transport off site if not needed.
5. Areas of acceptable material shall be kept separately from any deemed unacceptable.
6. Weathering layers shall remain in place to protect the formation, until immediately prior to the geotextile and sub-base placement and drainage construction (see separate method statement).
7. Materials to be cut and deposited as efficiently as possible, making sure that the material is protected from the elements.
8. Imported fill will be selected in line with the contract requirements.
9. Deposited materials to be placed and compacted in suitable layers as per SHW 600 requirements.
10. Any material deemed unsuitable will be kept in a separate location for processing or disposal as required.
11. The as laid subbase material must be kept free from debris and tracking over the as laid material can only be done so with clean tracked or wheeled vehicles
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All of the following are consistent with the Kerbs and Edgings Method Statement;
· Introduction
· Programme
· Constraints
· COSHH
· PPE



Delivery and placing 

1. Bituminous pavement courses shall be laid using the materials described in the appendix of the contract specification.
2. Hot bituminous materials shall be delivered in clean insulated vehicles  and remain covered while in transit or awaiting tipping.
3. A nominated banksman wearing Orange Hi-Vis will direct the delivery vehicle
4. The material shall be spread, levelled and tamped by a self-propelled paving machine fitted with an averaging beam.
5. As soon as possible after delivery the material will be supplied to the paver and  laid without delay.
6. The rate of delivery shall be regulated to ensure continuity of laying. 
7. The rate of travel of the paver shall be maintained to ensure the material is laid to keep an even, uniform flow across the beam to avoid segregation and dragging of the material.
8. The layer thickness shall be in accordance with the recommendations of BS4987 Part 2 as appropriate or normally the full layer thickness (except asphalt sand carpet – BS594).
9. Hand laying/raking for adjustment of level shall only be permitted around gullies / manholes, for regulating if required and areas where the paver cannot operate.
10. All tie-ins shall be in accordance with the typical details.
11. All joints shall be offset by at least 300mm from the parallel joint of the previous layer, with the surface course joint being under the any proposed white line if possible.



Compaction

Compaction shall commence as soon as the laid materials can bear the weight of the roller without undue displacement or cause cracking of the surface and be complete before the material temperature falls below the minimum rolling temperatures. The compaction shall be carried out using an 80 roller or comparable roller.

Principal equipment.

· Delivery Lorries
· Self propelled paver
· 80 roller
· 3t excavator
· 3 tonne
· Wacker Plate
· Disc cutter
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I have used references and my experience of working in the construction industry for the last 3 years to derive calculated and accurate time scales, resources needed, and costs. I have chosen to use one gang of three workers consisting of an excavator operator, dumper driver, and banksman/groundworker to complete the work. The reason for this is due to small working area and access route into the building site and also considering the other operations going on at the same time such as the building of the housing, however another gang can be introduced if the project falls behind the programme schedule.

In my experience it takes around 1 week for a gang to excavate the formation, and build back up with subbase for a 40 metre section at 5 metres wide using an 8t excavator. Therefore, I would say it is achievable for this project for the ground to be reduced to formation level in a 2 week time frame using a 3t excavator and 3t dumper. I have chosen smaller plant due to the small working areas, lots of moving plant and workers on the ground on the building site, and more versatility in the various tasks.


For laying kerbs and edgings, I have used my experience currently working as an engineer on the Brocastle Active Travel Project in Bridgend, for calculating time against laying and backing them. We are able to achieve 200m of kerbs or edgings laid in 1 day. Therefore, I have allocated a week for this project due to the difficulty of laying radius and further detailing of kerbs and edgings to the various paths around the plots.

Surfacing works can vary dependant on the chosen tarmac and how it is to be laid. Another factor is the tightness of the access road and what size chipper and roller can utilised. From my experience I have allowed for a 3.5 days time frame which allows for 2 and a half days of laying the base and binder, and then a full day of surface coarse.

[bookmark: _Toc131068739]

Resources
Below is a resource sheet I have produced for three major activities of which I produced method statements for.
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Cost
I have based hourly rates of the gang, engineer, works manger, and site agent off indeed, linkedin, and my own knowledge and experience (Indeed, 2023).

An average cost for excavation and disposal would be typically £28 per square metre, subbase at £23 per square metre, and tarmac at £60 per square metre (Checkatrade, 2022). 
Further research gave wide range of costs for tarmac dependant on type of material being used, if it was for private or commercial use, and more. Based on a road thickness of 450mm and using GSB type 1, one source indicates that the cost for laying tarmac of 20mm base which is 60mm thick and 10mm surface course which is 35mm thick, it would cost between £105-£130 per square metre (Checkatrade, 2022).

Another source averages tarmac between £45 and £60 per square metre (Houghton, 2022). Another source showed the average price of asphalt per square metre (m2)in the UK is between £50 – £80 depending on the layer thickness of the surface area (Hanson, 2023).

Therefore, I went for an average of £50/m^2 for tarmac.

Although above one source gave me £28/m^2 of excavated material I chose an inclusive price of excavated material by machine disposal off site at £155 per cubic metre (Construction Rates, 2023).

Furthermore, an estimate of type 1 subbase at £60 approximately per tonne was used (North West Aggregates, 2023).

The price of concrete would approximately be £100 per cubic metre, varying on the strength of concrete between C7.5P up to C25P and depending on the specification (Job Prices, 2023).

For kerbs and edgings I used a local supplier to the South West Wales region and approximated HB2 kerbs being £14/unit using Marshalls British Standard Half Battered Concrete Kerb 125mm x 255mm x 915mm - Pack of 16 £226.24 ex VAT (Travis Perkins, 2023).

Similarly for flat top path edgings EF 50mm x 150mm x 915mm 576 is £6.73 exc VAT per edging (Travis Perkins, 2023).
And Bs Eaton EF Flat Top Path Edge 50 x 150 x 915mm is £3.86 exc VAT per edging (Travis Perkins, 2023). So edgings were averaged at approximately £5 per edging.

For plant hire per week I have approximated the 3t excavator at £325 (Tool Hire Centre, 2023), the 3t dumper at £200 (Tool Hire Centre, 2023), and the 80cm Tandem Roller at £120 (Tool Hire Centre, 2023).

Below is a cost breakdown for the projects run-time which includes the hourly rate of the gang, engineer, supervisor and managers, and plant hire. It also includes 1 unit of measurement for each material that is used per task however an estimate for total quantity of the materials required isn’t achievable at this stage without a specification, drawings, or setting out data.
[image: ]
[bookmark: _Toc131068741]Conclusion
This report has detailed the work required in conjunction with the resources needed to complete the access road for the SA1 housing development in a sufficient and accurate time frame, where more workforce can be implemented if shorter project duration is necessary.
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removal to tip

2 concrete for kerbs  Material < £100.00 £0.00 Prorated
3 tarmac Material  square metre t £50.00 £0.00 Prorated
4 gangof3workers  Work g 100%  £39.00/hr  £0.00/hr £0.00 Prorated  Standard
5 engineer Work e 100% €15.00/hr  £0.00/hr £0.00 Prorated  Standard
6 works manager  Work wm 100%  £20.00/hr  £0.00/hr £0.00 Prorated  Standard
7 site agent Work sa 100% £25.00/hr  £0.00/hr £0.00 Prorated  Standard
8 kerb Material  unit 3 £14.00 £0.00 Prorated
9 edging Material  unit ek £5.00 £0.00 Prorated
10 subbase Material tonne sub £60.00 £0.00 Prorated
n 3t excavator Work exc 100% £325.00/wk  £0.00/hr £0.00 Prorated  Standard
12 roller Work roll 100% £120.00/wk  £0.00/hr £0.00 Prorated  Standard
3 3t dumper Work dump 100% £200.00/wk  £0.00/hr £0.00 Prorated  Standard
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PROGRESS VERSUS COST
Progress made vrsusthe cost pent over time. % Complete i below the cumuatve cost
line.your projectmay be over udget

% £60000.00
£50000.00 15
ot p oo
E £40000.00
g £s000000 £
£55,538.50
7 . ®o% £10,000.00 3
W o
= o P PP D P P P
REMANING COST FPLPP L LS
P W
&A@ A N e P
£55 538.50 e e
7
S COMPLETE
cosTsTaTUS

Cost status for all top-feveltasks.Is your baseline zero?

Try setting as baseline:

g
e
H £25,00000
2 cosT sTATUS £20,000.00
2 Costtatus for top level tasks. £15,000.00
S £10,000.00
= Actual Cost  Remaining Cost Ve £5,00000
Cost 2000
Project 2000 £3,96000 000 £306000  £396000
PreConstruction  £0.00 £1.732.00 000 €730 £1732.00
Earthworks Phase 1 £0.00 2020000 €000 £020000  £2020000
Kerbsand Ecgings 0.0 £4,604.00 000 460400 450400 m—Remairing Cost  mmm Actual Cost  —s—Baseline Cost
Earthworks Phase 2 £0.00 £1584.00 000 £158400  £1564.00
finish level of 000 £185400 000 £185400  £1854.00
subbase
Surfacing Works 000 e1823750 €000 £1825750  £1823750
Site dearance 000 £3,360.00 000 356000 £336000
[T
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