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Produce a detailed work breakdown structure for all the major activities related to the construction of this project – from start until completion. (25%)

Please refer to appendix A









Produce Construction Method Statements for three of the major activities related to this project. (25%)

Activity 1 – Delivery of materials to site 

Please refer to appendix B

Activity 2 – Erection of H steel frame 

Please refer to appendix C

Activity 3 - External Drainage

Please refer to appendix D









Produce a Gannt chart utilising suitable software showing the critical path. (25%)

Please refer to the Microsoft Project File also submitted
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1.0 Executive Summary

This report aims to outline the costs associated to the Tai Tarian Office Block Scheme.  This will include a breakdown of costs such as people, materials and plant alongside a monthly overview for billing. As a few issues have arose throughout the pricing of this scheme, additional costs and assumptions have been listed.

2.0 Important Notes

The Gannt chart which has been produced for the specified works and has been evaluated against similar jobs of its scale.
All costs associated to this Gannt chart have been guesstimated and evaluated against existing projects to allow accurate pricing.

3.0 Costs Supplied for this Scheme	

The Gannt chart associated to these works has been drafted to show a programme length of 8.5/9 months (May 2020 to February 2021) with a total works cost of £1,840,101.19. A breakdown of the stated works costs are as follows. (All resources and prices lifted from resource sheet of MS Project).

	Task Name
	Associated Costs

	Excavation and disposal off site; reinforced concrete ground slab including ground beams and column bases.
	£67,192.65

	Piling Process
	£77,215.65

	Steel Frame & Upper Floors & Stairs
	£361,033.62

	Suspended Floor; Composite beam and Slab floors (P162 of Spon's)
	£211,680.00

	Roof; In situ concrete roof slab; metal deck and in situ concrete; Coated aluminium roof cladding including purlins & trims & capping & insulation
	£91,630.08

	External Wall / Cladding & Windows & Fire Escapes and Doors
	£395,027.49

	Internal Walls and Partitions / Fire Resistance and WC Facilities and Doors
	£66,480.96

	Wall Finishes
	£27,624.30

	Floor Finishes
	£31,208.61

	Ceiling Forming and Finishes
	£24,222.63

	Furniture and Fittings (Estimated)
	£13,720.83

	Sanitary Appliances; WC suite; including disabled facility including all sanitary and fittings
	£11,209.53

	Disposal Installations; Waste; soil and vent installation; uPVC pipework & Rainwater pipework installation
	£14,451.39

	Water Installations; Hot and cold-water supplies to WCs
	£1,529.61

	Space Heating and Air Treatment and Ventilation; Air handling units & chillers; ductwork & pipework & Insulation
	£181,521.33

	Electrical and Gas Installations
	£100,246.53

	Incoming Services
	£3,858.27

	Protective Installations
	£3,219.03

	Communication Installations
	£16,003.83

	Specialist Installations; BMS (Building Management System) and Fin adjustment system
	£37,235.73

	Builders Work in Connection
	£3,789.78

	Car Park (Forming and Layout Marked Out)
	£42,000.00

	Landscaping (Paving) (£175 Per m2)
	£52,500.00

	Landscaping (Trees / Bushes) (£110 Per m2)
	£5,500.00

	Total Cost of Works
	£1,840,101.19


 Below is a table with accumulated costs of people on site and includes a column showing a resource cost per month figure. Please review the below for individual costs per month over the programme’s timescale and total average cost per month of all people on this project.
 
	Name of Resource
	Hours
	Overall Cost (9 Months)
	Cost Per Month

	Senior Electrician
	240 hrs
	£6,000.00
	£666.67

	Electrician
	240 hrs
	£3,600.00
	£400.00

	Trainee Electrician
	840 hrs
	£7,560.00
	£840.00

	Senior Plumber
	288 hrs
	£6,912.00
	£768.00

	Plumber
	344 hrs
	£6,192.00
	£688.00

	Trainee Plumber
	708 hrs
	£6,018.00
	£668.67

	Senior Groundsmen / Labourer
	2,404 hrs
	£52,888.00
	£5,876.44

	Groundsman / Labourer
	3,560 hrs
	£53,400.00
	£5,933.33

	Trainee Groundsman / Labourer
	2,633.33 hrs
	£22,383.33
	£2,487.04

	Decorator
	200 hrs
	£3,000.00
	£333.33

	Cleaning Staff
	40 hrs
	£480.00
	£53.33

	Landscapers (Gang of 8)
	80 hrs
	£9,600.00
	£1,066.67

	Steel Erection Team (4 Man Team)
	168 hrs
	£10,752.00
	£1,194.67

	Steel Erection Team (8 Man Team)
	344 hrs
	£44,032.00
	£4,892.44

	Solar Panel Subcontractors (5 Man)
	40 hrs
	£3,640.00
	£404.44

	Heavy Plant Vehicle Operator (13 Tonne <)
	136 hrs
	£2,380.00
	£264.44

	Plant Vehicle Operator (13 Tonne >)
	648 hrs
	£10,368.00
	£1,152.00

	Light Plant Vehicle Operator (Forklift Truck Operator)
	88 hrs
	£1,320.00
	£146.67

	Gateman
	2,088 hrs
	£25,056.00
	£2,784.00

	Groundworks Engineer
	80 hrs
	£2,400.00
	£266.67

	Structural Engineer
	1,080 hrs
	£32,400.00
	£3,600.00

	Environmental Engineer
	1,080 hrs
	£32,400.00
	£3,600.00

	Water Engineer
	80 hrs
	£2,240.00
	£248.89

	Site Manager
	1,924 hrs
	£53,872.00
	£5,985.78

	Project Manager
	1,956 hrs
	£56,724.00
	£6,302.67

	Supervisor / Quality Assurance Officer
	2,508 hrs
	£75,240.00
	£8,360.00

	Senior Quantity Surveyor
	1,924 hrs
	£53,872.00
	£5,985.78

	Quantity Surveyor
	1,220 hrs
	£25,620.00
	£2,846.67

	Health and Safety Officer
	2,052 hrs
	£55,404.00
	£6,156.00

	Design Manager
	1,304 hrs
	£31,296.00
	£3,477.33

	Total 
	N / A
	£697,049.33
	£77,449.93



	Plant Name
	Cost

	JCB JS130LC (13 Tonne Excavator) #1
	£9,310.00

	JCB JS130LC (13 Tonne Excavator) #2
	£4,180.00

	Hyundai R210LC-9 (21 Tonne Excavator) #1
	£2,310.00

	Hyundai R210LC-9 (21 Tonne Excavator) #2
	£1,890.00

	2012 JCB 8085 (10 Tonne)
	£6,290.00

	5.5 TON GAS COMPACT Forklift
	£483.00

	Total
	£24,463.00


I have accumulated the costs by reviewing a Spon’s example of an office block. 

The total cost of this job is guesstimated to be £2,911,233.55 (Prelims, Staff, Contingency, Plant and Works). This figure accumulates to £1,275.18 per m2 which in my experience is not an accurate figure. 

4.0 Additional Costs Suggested for the Clients Acceptance

A fully reflective figure would need to include lots of items which have not been shown or specified on the drawings (e.g. internal fittings being specified, furnishings or specification levels of materials). For this project to be viable for a contractor, an additional amount of £500,00.00 would need to be agreed by the client on top of the current £2,911,233.55 as a contingency. This would be used to allow further design development and procure further works / staff on site. This would raise the price of the job to £3,411,233.55 and accumulate to £1,494.19 per m2 which would make the project much more viable and produce less risk for the client’s budget stream down the line of the project if problems are encountered.

Through the Spon’s examples we were asked to use, I found some possible discrepancies and believe the following should be added to the contract sum.
· Crane hire – the steel erection lump sum within the Spon’s book did now show the costs associated to erecting the crane on site and using it throughout stage 2, 3, 4 and 5. Cranes can cost anywhere from £700 per week to £1200 per week. This aspect would need to be added to the contract sum if the subcontractors cost example within Spon’s did not show a crane hire cost.
· Raised access flooring – from the drawings provided, 1st and 2nd floor seem to have raised access flooring to run M&E under a false floor. There are no examples of this within Spon’s and may need to be implemented. This could affect programme if specified by the client as it will halt M&E works whilst its being constructed.
· Cost for carrying in a novated design team has also been ignored in the costing process for this scheme. This is due to the client not specifying this being an option within the documents received. This cost would be 2% of the contract sum as the architect would hold large amounts of design risk.

5.0 Assumptions made for this Scheme

The following assumptions have been made for this project regarding seasons and weather;
· With the start of the project being pre-set as May 2020 a major issue regarding bird nesting season is a large risk for the project. Pre-start up on site, the client is assumed to have implemented works to reduce the level of bird nesting within the greenfield area from January 2020 to May 2020.
· It is assumed that the client has undertaken the relevant ecological surveys to allow this scheme to be granted planning permission. An environmental engineer has been enrolled for this project from start to finish to monitor ecological risk and make sure no legislation is broken during this scheme in relation to bats, slowworms etc.

The schedule of works also favours weather conditions against specific tasks. Substructure and superstructure are both commencing in the mid to late summer months allowing the best chance to complete the tasks with minimal bad weather. This also gives a better chance of reduced future delays by effect of weather if the design is value engineered or reworked and the programme is shuffled back.

6.0 Conclusion	

[bookmark: _GoBack]After further reviewing the data spoken about above, the proposed contract value accumulates to £2,911,233.55. This would raise the price of the job to £3,411,233.55 and accumulate to £1,494.19 per m2 which is a more accurate and a more realistic contract sum to allow the scheme to be financially stable for the client and contractor, plus allow a pot of money for additional works without seeking senior leadership teams such as shareholders.






















Appendix 
Appendix A
Stage 0 - Acceptance of Work
Contract acceptance 

Stage 1 - Set Up Site
Start on Site 
Secure Site 
Cabins and welfare
PPE checks in place for all workers
Site safety checks and Toolbox talks
Plant Delivery
Clear site of existing shrubbery 
Cut and Fill
Temp Roads and Walkways

Stage 2 - Substructure
Bored Piling 
Ground works for foundations
Ground excavation to expose top of the piles
Rebar cages to be installed 
Pile caps to be formed
Reinforcing concreate foundation base
Concrete casting for footings
Concrete curing period

Stage 3 - External Drainage / Super Structure Preparation
Cleaning off from excavation works
External Drainage
Foundation concrete slab forming 
Crane concrete slab formed
Concrete curing period
Site preparation for erection of build (Crane Erecting etc)
Site safety check for super structure works
Crane Erected
Delivery of structure frame (Prefabricated)

Stage 4 - Super Structure
Site safety accessibility (H&S site checks)
Phase 1 in erection of H steel frame (to 1st floor)
1st floor steel joist installation
1st floor slab installation (Pre-cast)
Installation of stair cores to 1st floor
External entrance lobby erected using steel struts and horizontal steel supports
Scaffolding erected 
Phase 2 final erection of the H steel frame
2nd floor steel joist installation
2nd floor slab installation (Pre-cast)
Installation of stair cores to 2nd floor
Internal supportive steel columns 
Steel beams for lateral roof support

Stage 5 - External Envelope
Horizontal purlins to be installed at points between vertical steel columns
Kingspan composite insulated panel cladding system installed 
Install all DPC and DPM's
Temporary window covers and doors

Stage 6 - Roof Works
Preparation for roof work (Deliveries)
Install safety measures to allow roof work to start (edge protection etc)
Galvanised steel Perlin's installed for roof structure
Polyurethane coating system for roof 
Install RWP (Rainwater Pipe) system 
Roof coverings to finish roof 
Install photovoltaic and solar energy panel systems

Stage 7 - Internal Works
Plaster board internal walls and dry lining
Internal partition wall structure set out 
1st fix - Plumbing
1st fix - GF
1st fix - 1F
1st fix - 2F
1st fix - Electrical 
1st fix - GF
1st fix - 1F
1st fix - 2F
WC Fitout
Plaster board internal walls and dry lining
Suspended ceiling grid fitted and ceiling tiles
2nd fix - Plumbing
2nd fix - GF
2nd fix - 1F
2nd fix - 2F
2nd fix - Electrical 
2nd fix - GF
2nd fix - 1F
2nd fix - 2F
Internal finishes
Internal decorator
Internal office fitout

Stage 8 - External Finishes / Internal Final Works
External glazing to be installed 
Horizontal sunshade system installed
Vertical fin system installed 
External cedar cladding to be fitted
Louver system fitted
Snagging
Cleaning teams to prep building for handover
Final Communication Installations
Building to be completed

Stage 9 - Land Scaping
Ground level to be filled to match planned design
External ground drainage
Outside paving
Car park marked out
Shallow pad foundations to be formed 
Car park drainage to be installed 
Car park template to be tarmacked
Trees / Shrubs planting & additional external works

Appendix B;
Delivery of materials to site

There are 3 types of deliveries on a construction site;
Planned deliveries – these include prefabricated major materials such as a steel frame.
Semi-planned deliveries – these types of deliveries will include a time slot on a certain day period (e.g. between 9am and 1pm). These deliveries may include building materials from builder’s merchants.
Unplanned deliveries - subcontractors material deliveries.

These different types of deliveries can influence worker resource availability, traffic management and H&S on a site.

Method Statement 
Weather assessment to take place 3 working days before the delivery is planned. If the weather will affect the unloading of goods. For example, strong winds will not allow a crane to lift steel frame pieces as it is deemed unsafe.
Delivery driver to arrive at site and see the gateman.
The driver will be checked to enquire if he has been inducted. If he had not been inducted onto the site, an induction will take place in the gateman’s offices and the drivers’ credentials will be checked also.
Temporary welfare areas will be pointed out for the driver by the gateman and the appropriate PPE needed for the site will be enforced before the driver leaves his cabin.
The gateman will also check the delivery agreement to justify the mode of transport is acceptable (e.g. if no artic lorries have been specified for this delivery).
Once the above has taken place, the driver will receive a card to place in his windscreen to inform all other members of staff on site that he has passed the safety measures before entering site.
Driver of the delivery vehicle will then proceed to the offloading location and await further instruction.
Temporary edge protection will be installed to the side of the lorry to ensure anyone assisting delivery on the lorry if kept safe for falling from height.
At this stage, a hold point is to be established. A dynamic risk assessment will be carried out to ensure all the current parameters match what were specified on the delivery agreement. This includes, correct mode of transport, correct material, no damage during the transportation process and it is safe to offload the materials. Any materials which are discovered to be damaged must be recorded and the manufacturer informed.
Access will be given to a mode of transport to unload the delivery vehicle, e.g. Crane? Forklift? Palette truck? And the correct health and safety measures will be carried out.
If manual handling is required for the offloading process, the appropriate training must be carried out. COSHH must be considered also.
Once the materials have been unloaded, storage is key depending on the product. Some material will need to be kept dry such as bricks and plaster boards, others can be kept in the rain due to galvanisation on steelwork.

Appendix C;
Erection of H steel frame

Method Statement
Inspect completed foundations to certify if they are constructed correctly, if they are in the correct location and are suitable quality for their role.
Take delivery of prefabricated materials (e.g. steel columns and beams). The delivery of the materials must follow the steps set out above.
Full inspection of steel goods to confirm no damage has occurred during the transportation process and confirm there have been no missed defects from the factory which would cause structural risks down the programme’s timeline. 
Storage of steel must be safe, suitable and accessible for site staff to perform the tasks indicated on the programme.
Subcontractors which are undertaking the erecting of the steel structure will be given a toolbox talks and H&S talks once on site to reinforce their knowledge of this site and its differences to previous sites they have worked on. The subcontractors that will be erecting the steel will also be checked to make sure they are full competent, trained individuals and that all have experience in this type of construction process.
Steel frame to be attached to the pile cap via 4 anchor bolts through the pre-cut holes in the steel column base and pile cap. A crane will be utilised to lift the individual steel pieces and take the strain until the steel beam or column is fully secured by workers on site. A radio and signal system will be in play to allow full communication between the installers and the crane operator.
The main steel frame will be erected first, followed by the rafters and connected using high density bolts that can deal with the high mass of the building. These will need to meet the specification deduced within the steel frames specification.
The steel plate at the base and top of the steel beam will then be welded in critical locations once they are fully integrated into the structure to help solidify their structural properties. 
Full inspection after main steel structure is erected to confirm no damage has occurred during the process
Purlins and grits to be lifted and installed by competent workers to complete fundamental rigidity within structure stopping the frame from flexing in the horizontal direction (North to South). Cold rolled purlins will be generally uplifted singularly and fixed across the roof member; lines of purlins will be fixed at strategic positions for tying into erected roof members. Fixing of purlins will be carried out from powered access platforms.
Install grits and frame opening for the door and window locations. This will be done via cherry pickers (MEWPs) and gangs of 4 workers.
Final inspection to certify works.

Key notes to refer to in relation to this method statement 
A single chain wrapped around the member twice at mid span will be incorporated when lifting the steel beams or, two chains wrapped around the member either once or twice at equal distance from the middle. 
Duplex straps can be used, the Duplex strap can be attached to the end of the chain, using the correct safety hook on the end of the chain. Only chain slings with safety hooks should be used to carry out this operation. The use of open hooks is not to be used.
Warn persons working in the immediate area where the lift is to be made of your intentions and provide warning signs and bunting to restrict entry to lifting area.
Cold rolled purlins will be generally uplifted singularly and fixed across the roof member; lines of purlins will be fixed at strategic positions for tying into erected roof members. Fixing of purlins will be carried out from powered access platforms.
Large loads are always to have rope steadying tails attached.
All oxygen/Propane cylinders to be used in a vertical position in a bottle trolley and not laid down for the welding procedure.

Appendix D;
External Drainage 

Notes of assumption
Drainage between 1.5m and 2.5m deep
6-inch clay pipe will be utilised
Manholes are to be concrete rings 1.2m to 1.5m in diameter
Good stable ground is present

Considerations
Full consideration of a site ground investigation report is required, and a full understanding is needed of the ground.
Operative competency; certified workers? Past experiences? Worked with these materials previously?
Trained staff for plant vehicles; excavators, disk cutters, etc

Method Statement
Ensure the pedestrian management strategy plan is in conjunction with the risk malmanagement plans. Logistics will also need to be considered to make sure workers have a safe route to and from the works locations.
Make sure all plant, materials and equipment are present on site.
Working area to be fully fenced off.
Engineer to set drainage layout.
Excavate first manhole to the underside of the slap.
Stone up to the underside of the slap.
Install manhole box. Crane to be utilised when lowering the manhole box into place.
Install access to base of manhole for workers.
Position excavator (13 tonner) over the proposed drainage line.
Set up the pipe laser to the correct line and gradient for the drainage.
Excavate first trench location and install temporary supportive works.
Drop in the trench box (temporary).
Excavator lays pipe bedding in the trench to the correct level whilst groundworkers grade the pipe bedding.
Install first pipe back to manhole.
Cover the pipe with 6-inches of pipe bedding.
2nd pipe to then be installed following the same process as previously stated.
Once 4 pipes have been laid with pipe bedding, the trench can then be filled.
Continue the process to the 2nd manhole point.
Pour base of manhole.
Set and install the rocker pipes.
Install temporary supports to allow installation of the first manhole ring.
Form the drainage channel into the base of the manhole. 
This will then be followed by creating a concrete slopping ridge allowing drainage to flow down into the channel at the centre of the manhole.
Now install the remaining manhole rings.
Install the manhole shutter.
Pour concrete to the manhole shutter.
Place worker inside the manhole and base the inside of the manhole.
Aire test the drainage line for leaks.
Remove the manhole shutter.
Backfill around the manhole and then utilise a whacker plate.
Install the lid on the ring to finish the manholes structure.
Place lid / biscuit on top of the manhole to secure it.
Brick up to manhole lid level and cement.
Inspection to take place between 7 and 14 days after works completion to certify works.
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