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1.0 [bookmark: _Toc499669233]Introduction
In this report I will be analysing the programme I have submitted. I will be considering different construction systems for the execution of these works and the different tasks to undertake this job. I will be investigating the optimum amount of gangs working on each task and try to configure the best solution to complete the whole job in the least amount of time without losing out on quality. To do this I will be trying to ‘overlap’ certain jobs. Another aspect I will be looking at is ‘resource smoothing’ – “Resource smoothing is used when the time constraint takes priority. The objective is to complete the work by the required date while avoiding peaks and troughs of resource demand. Resource levelling is used when limits on the availability of resources are paramount.” (Apm.org.uk, n.d.) All of the outputs that I have used to calculate these durations will be taken from either Spons, PlanningPlanet.com or my own case study. 
2.0 [bookmark: _Toc499669234]The Programme 
The first part of the programme is to mobilise plant and equipment to site, set up the compound, fence off the site for H&S reasons and to establish the location for the crane, then to construct the crane pad. The erection of the tower crane should begin as soon as possible. 
Before constructing the contiguous piles the first step is to lay the piling mat – this is done by laying 500mm of Sub-Base in 10m x 10m sections.
[image: ][bookmark: _Toc499669206]Figure 1 - Guide Wall Construction










(SoundTransit, 2013) 
There would be 2 gangs on the piling task. One gang will start on block A and one gang will start on block D. Both rigs are set up on the piling mat to ensure a flat, clean platform to work on. An excavator would construct guide walls by excavating 1m strips and reinforce with steel mesh, pour concrete into the mesh and allow to set.
The rigs would then drill into the ground to form the piles, an excavator would be working close to the rig and will load a dumper with the material that comes out of the pile excavation. The reason that I would install these piles 18 meters deep when the basement is only going to be 6 meters deep is that the general ‘rule of thumb’ when using piles for retaining soil is that 1/3 needs to be supporting the load and 2/3 needs to be counteracting this load. A reinforcement cage would then be made and lowered into the pile excavation. Concrete would then be inserted into the piling columns through a tremie pipe. 



[image: Image result for contiguous piling method][bookmark: _Toc499669207]Figure 2 - Contiguous Piling









(Creative Geosynthetic Engineering, n.d.)
Once slabs A & D have been piled, excavation can begin inside the retaining walls. This first stage of excavation will only be 3m down. A small ramp would be constructed to enable access for dumpers. This would then be repeated for blocks C & D with the same gangs.
As the access would become difficult as you excavate further than 3 meters the excavator would remain inside the basement and load a tower crane that would be lowering down a 6m3 skip. Anchorage could be used if the soil becomes unstable.
Now that the basement is down to formation, temporary drainage will now be constructed (i.e. sump pump) until the permanent drainage is formed.
Blinding concrete will then be laid and the foundation formwork will be constructed, steel mesh for reinforcement will be placed inside formwork. Once the reinforcement is in place, concrete will be poured in via a tremie pipe to construct the basement floor slab. There would be formwork for the concrete to hold the holding down bolts for the structural steel.
[image: Image result for concrete blinding basement][bookmark: _Toc499669208]Figure 3 - Raft Foundation










(DIGS, nd)
Formwork would be constructed for the walls, these walls would then be poured, again via a tremie pipe. There would be ‘starter’ bars left sticking out of these walls to connect to the intermediate floors.
This process would be repeated from the intermediate floor to get to the ground floor. These holding down bolts can be shown in the photograph below. 
[image: C:\Users\jamie\Downloads\WP_20150922_001.jpg][bookmark: _Toc499669209]Figure 4 - Holding Down Bolts









(Author, 2015, Ystalyfera Welsh Medium School)
Now that the job is ‘out of the ground’ the tower crane would erect the steel frame for blocks C & D and a crawler crane would be transported to site to erect the steel frame for blocks A & B. Two gangs of steel fixers would be on this task.
[image: C:\Users\jamie\Downloads\WP_20150922_002.jpg][bookmark: _Toc499669210]Figure 5 - Steel Framework









(Author, 2015, Ystalyfera Welsh Medium School)
Once all the steel frame is constructed the roof would then be assembled, the roof is constructed by attaching profiled metal roofing sheets onto the structural steel with bolts. 
The construction of intermediate slabs would now begin. This starts with the formwork being assembled for the first floor, then steel mesh reinforcement is to be installed. Once this is fixed and in place concrete can then be pumped up multiple floors to cover the floor slab. This process would be repeated as you work your way from floor to floor. 
As the first couple of floor slabs are constructed, the curtain wall installation can begin. This would begin on blocks A & C as these are the furthest blocks away so no harm would come from overlapping the work. Both cranes would lift large glass panels into the correct slot on the wall of the structure. A team would be there waiting and fix these panels in place. Once secure you can move onto the next window. Once A & C are complete the gangs then move onto B & D  
3.0 [bookmark: _Toc499669235]Overlapping 
I have overlapped many of these tasks as I believe that they will not cause any conflict and workers will not be ‘stepping on each other’s toes’. I have over lapped the piling with excavation, the reason that this can be overlapped is if the piling begins at block A and D then once those blocks are complete the excavation of A and D can begin while piling begins on blocks C and D. I also believe that overlapping mesh reinforcement for floor slabs with concrete floor slab pouring and curtain walling will reduce duration of the job substantially because these 3 activities consume the most time, however as long as they are cycled between the 4 blocks there is no issue with them working together. 
4.0 [bookmark: _Toc499669236]Calculations
Here are 2 examples of how I calculated the duration of tasks. These tasks are presented as if there was 1 gang working on each one. 
Mesh reinforcement to concrete intermediate slab;
Block A = 5 floors (5x500m2) = 2000m2
Block B = 7 floors (7x500m2) = 3500m2
Block C = 12 floors (12x500m2) = 6000m2
Block D = 15 floors (15x500m2) = 75002
Sum these totals together = 19000m2 total area
PlanningPlanet.com tells us that to make reinforcement mesh for a 250mm floor slab the output is 10.5m2/hour 
19000/10.5 = 1809.5hrs
1809.5hrs ÷ 40hrs/wk = 45 weeks  
Answer = 45 weeks

Curtain Wall;
Block A = 3 upper floors = 9 x (15+33+33) = 729m2
Block B = 5 upper floors = 15 x (15+15+33) = 945m2
Block C = 9 upper floors = 27 x (33+33) = 1782m2
Block D = 13 upper floors = 39 x (15+33+33) = 3159m2 
1 Floor = 3 meters
Sum these together = (6615m2)
PlanningPlannet.com suggests that large vertical curtain wall glazing is at an output of 70m2/Day
6615m2 ÷ 70m2/Day = 94.5 Days 
94.5 Days ÷ 5 Days/Wk = 18.9 (Round up to 19) 
 Answer = 19 weeks


[bookmark: _GoBack]
[bookmark: _Toc499669025][bookmark: _Toc499669127]Table 1 - Durations of work
	Task
	Duration 

	Mobilise Plant and Equipment To Site, Set Up Compound & Fence Off Site.
	3 weeks 
1 Gang 

	Form a Stone Piling Mat and Construct Concrete Guide Walls.
	3 weeks
1 Gang

	Installation of 600mm Contiguous Piling Wall 18m Deep.
	6 weeks
2 Gangs

	Excavation From Ground Level To -3m Level.
	3 weeks
2 Gangs

	Excavation From -3 To Formation Level At -6m.
	6 weeks
2 Gangs 

	Construction of Temp Drainage Grip And Sumps To Perimeter At Formation Level.
	1 weeks
1 Gang

	Permanent Storm Water And Foul Water Drainage Works.
	3 weeks
1 Gang

	Excavation Of Shallow Strip Foundations Including Concrete Blinding.
	2 weeks
2 Gangs

	Concrete And Steel Reinforcements To Foundations.
	2 weeks
2 Gangs

	Concrete and Reinforcement To Basement Floor Slab inc. Fixing Holding Down Bolts For Structural Steel
	3 weeks
1 Gang

	Intermediate Basement floor slab including permanent formwork to soffit, reinforcement and concrete.
	4 weeks
2 Gangs

	Formwork, Steel Reinforcement And Concrete To Basement Walls.
	4 weeks
2 Gangs

	Structural Steel Work.
	8 weeks 
2 Gangs

	Installation Of Roof.
	6 weeks
2 Gangs

	Slab Formwork & Mesh Reinforcement To Intermediate Concrete Flooring.
	15 weeks / 22.5 
3 Gangs / 2 Gangs 

	Pour Concrete Floor Slabs 250mm thick.
	10 weeks
2 Gangs

	Installation Of Curtainwall to superstructure.
	10 weeks
2 Gangs 



5.0 [bookmark: _Toc499669237]Resource Smoothing 
From analysing the Gantt chart we can see that there is a peak in number of gangs between week 27 and week 47. To reduce this peak I would be able to start the concrete pouring sooner to fill up the weeks where there are only 3 gangs present. By reducing the number of gangs on site in this busy period we reduce the risk of harm to persons working on site as there will be less congestion. 
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