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1.0 Introduction
Through this report I will describe and plan the possible works to be carried out in order to complete this hypothetical squared 20 storey building with three car park underground floors on Paxton street including the excavation works, basement construction, drainage systems and vertical envelope.
1.1 Site set up

[image: ]Figure 1

1- Site Entrance
2- Pedestrian Site Entrance
3- Sign Boards
4- Security
5- Office
6- Welfare
7- Workshop
8- Primary Vehicle route
9- Secondary Vehicle route 
10 – Storage Compound
11 – Muck away operation
12 -Sheeting 
13 – Wheel Wash
14 – Delivery Bay
15 – Plant Maintenance Yard
16 – Site exit
One-way system
	
               Pedestrians routes and crossing roads



In order to complete this project safely the site will be set up and planned in accordance with the HSE and the health and safety act at work act 1974 and as the site will be active for more than 30 days the HSE will be notified. Firstly, the HSE 2020 emphasises the importance of keeping pedestrians away from the site and workers away from any moving vehicles. Therefore, the site is designed to have hoarding all away around the perimeter of the construction site to prevent the public from entering the site, also there will be signs alerting the public of the site and telling them not to enter the site. There are signs facing every direction from the site. In order to comply with the HSE regulations there is also only one access and one separate exit which means traffic can move in a consistent one-way system through the site which helps separate vehicles and pedestrians. Additionally anyone on site must report to the office and sign in upon arrival and sign out when they leave and having one access and exit with security and an office straight by it ensures it is easier to manage who is coming on and off site and prevents unauthorised people from entering the site. As u enter the site, there is a short stay car park and a staff car park. This is there in order to stop cars backing onto the road and to prevent the cars from interfering with pedestrians and workers and stops them driving onto the site. After the carpark there is a pedestrian walkway wide enough to accommodate the workers on site away from the one-way system of the moving vehicles which flows around the construction area which again follows the HSE regulations about separating vehicles and pedestrians. This area will be barricaded. According the HS150 “Everyone who works on any site must have access to adequate toilet and washing facilities, a place for preparing and consuming refreshments and somewhere for storing and drying clothing and personal protective equipment.” Therefore, the admin offices, security, workshops and welfare are stationed as soon as you enter the site in a pedestrian safe zone away from any moving vehicles. The construction area with the cranes, machinery and plant is placed in the middle of the site which allows for safe movement of the vehicles to go around it rather than have to cross it. However, anytime a vehicle has to enter the construction work area, it will be sign posted and site gates and will be installed to prevent them entering any unauthorised area. 
1.3 Plant required for excavation
After analysing the soil data, I have decided that the following plant will be required for the excavation of this site.
· Vibro-hammer
A Machine that will be used to drive and extract casings in and out of the ground when the secant piles are being installed
· Auger
A drilling tool that will be used to cut and remove soil within the casings to form boreholes for the concrete to be poured into to create the secant piles. 
· Crane
“these are lifting devices designed to raise materials by means of rope operation and move the load horizontally within the limitations of any particular machine”. (Chudley 2019) Will be used to lift the steel cage and place it within the boreholes.
· Dumper
Used to transport and remove soil. For this project I will require 2 dumpers in order to keep the excavator constantly working and keep the job efficient. I have worked out that I will require from the following calculations. 
I have assumed from notes on USWTSD Moodle 2019 that every operation of excavating and downloading lasts 40 seconds on average, the dumpers have a 30m3 capacity, the bucket capacity is 0.8m3, the velocity of the dumper is 50km/hour and the tipping time is 3 minutes. 
Vo = 30 x 30 x 12  
Vo = 10,800 to excavate
Vb = 30 x 30 x 12 x 1.10 = 11,880 to be transported

1,500sec=25 min


The soil will be dumped 8 km away

One cycle is 9.6 + 3 + 9.6 + 25 = 47.2 minutes

Therefore, 2 dumpers required.



· Sump pump
In order to provide temporary drainage of ground water while excavating, I will use an open sump pumping system. This is when excavation has begun and a trench will be dug deeper than the “formation level of the excavation” and the sump pump is stationed in it and the “water is electrically pumped to the surface and discharged, usually to a butt”. (p87 Riley & Cotgrave 2010)

[image: No description available]
figure 2 (www.groundwatereng.com 2018)
1.3 Basement Foundations
When considering what approach to use for the foundations of the basement for this project, it is important to remember that the use of this basement is a carpark meaning that according to BS 8102: 1990 BSI it is a “grade 1” of construction meaning it is tolerable for “some seepage and damp patches to possibly occur”. Furthermore, according to BS8110 it requires a “type B” structure. (154 Emmitt and Gorse 2010) 
1.31 Contiguous Piling
One approach that could be taken for the foundation of the basement is contiguous piling. This is an approach where the piles do not overlap and are placed completely adjacent to each other across the whole perimeter of the basement area. Bored replacement piles are most commonly used and will be driven to a depth that exceeds the planned lowest point of finished basement. Once the piles are in place, they “form the perimeter enclosure of the basement and act to prevent the surrounding soil from falling into the enclosure as excavation proceeds”. Soil is excavated from the area that is surrounded by the bored replacement piles to “create the void” in which the basement will be constructed (137 Riley & Cotgrave 2013). As the excavation takes place the lateral pressure from the surrounding soil pushes against the piles. Therefore, bracing such as steel framework or other forms of props must be used in order to hold back the piles the deeper the excavation gets. In order to create a flat inner face for the basement after the construction is completed, an inner skin of blockwork or masonry is provided. 

1.32 Secant Piling
[bookmark: _Hlk29412344]Another approach which can be taken is secant piling. This approach is not massively different from contiguous piling but the main difference between the approaches is the placement of the piles. With contiguous piling the piles are adjacent to each other whereas, the piles are positioned to overlap each other with secant piling. This type of piling eradicates any possibility of any gaps between piles as they are positioned in the formation of “A” and “B” piles in a continuous line of units. The mode of excavation for the creation of the basement void is the same for contiguous piles and there is the same requirement for bracing of the piled walls as excavation proceeds. Once completed, they will be provided with an inner lining wall, as in the case of contiguous piles.
1.33 Diaphragm Walls
A third approach that should be considered for the foundation of the basement is diaphragm walls. A diaphragm wall is commonly used for tunnels dams, or where the surface is uneven. A diaphragm wall is a “continuous reinforced concrete wall” which supports the underground structure either “as a foundation” or to “facilitate cut off provision in order to support deep excavation”. (theconstructor.org 2019)
[image: See the source image]Figure 3 (www.eswnman.com.au 2015)



1.34 Basement construction conclusion    
In conclusion, I have decided to use secant piles for the basement foundation because although they are very similar to contiguous piles I have chosen secant piling because firstly, they form a stronger structure because the piles are intersected and the piles work “collectively rather than as induvial units like contiguous do” (137 Riley & Cotgrave 2014). Furthermore, because the piles intersect, it means there is more water resistance which is crucial as the site is located by the coast where the ground is particularly susceptible to high levels of moisture. Also, a diaphragm wall was not necessary as the ground soil did not require that form of foundation.

1.4  Basement construction 
There are two methods that could be used to construct this basement, the more commonly used method is bottom up construction however top down construction can also be appropriate. 
1.41 Bottom up method
Bottom up construction is a method which begins with a retaining wall being created to form the perimeter of where the excavation will be taking place and these walls will be protected by and constructed within the secant piling meaning there will be no need for excavation around these retaining walls. The next step is to excavate just below the “level of the bottom slab” (mymrt-underground.com). It is crucial that the walls go slightly beyond the depth of the level of the bottom slab to stop the walls from “kicking in as the restraining ground is removed”. Furthermore, in order to restrain the walls, a “prop” or a “strut” must be installed (p140 Riley & Cotgrave 2014). Once installed, the construction of the foundations will begin which for this project will be piles and then the basement floor is cast and from then on the upper floors are formed working on an upwards basis towards ground level, hence “bottom up” method.
1.42 Top Down method
Top down basement construction is the other possible method in consideration for this basement car park. This method is most commonly used when the site is in an area which is “heavily built up with tall buildings around” and where there is “limited space to divert roadways or utilities” and the top down method is known as a “safer option” (mymrt-underground.com 2019). Similarly, to the bottom up method, the process begins by firstly driving in the retaining walls which in this case is secant piling and then casting the foundations which will support the construction of the super structure. Depending on the conditions of the site, either auger boring or percussion is used to drill down the piles before steel columns known as “stanchion” are placed “below the pile cut off level”. With top down method the ground floor will be usually thicker than the other floors slabs and then with the stanchions they “act as lateral supports for the columns” and also the retaining walls which Is why there is no need for a prop or a strut with this method. (definecivil.com 2019). The next stage is to form the uppermost floor slab and this floor is constructed by “compacting the ground in order to provide formwork for the reinforced slab, which is then cast in situ over a temporary concrete and blinding layer with visqueen.” (p142 Cosgrave & Riley 2014). The underside of the slab is level and smooth after the visqueen has been removed and then “mechanical plant” excavates beneath the slab “feeding a conveyor” that brings the soil above ground and once at the desired depth the next slab is placed following the same approach “until the base slab is reached”. (dailycivil.com 2018)
[image: http://www.railsystem.net/wp-content/uploads/2014/01/cc1.jpg]
 figure 4 (www.railsystem.net 2014)

1.43 Basement Construction
All the work this basement construction will be done in accordance with the “institution of civil engineers specification for piling and imbedded retaining walls” (2007) .Although there are some advantages of using the bottom down method such as is it tends to be a more cost effective method, if a mistake or problem occurs it can be solved before any other floors are formed, which prevents the possibility of greater damage, soil can quickly be removed from the site before work commences and also because the work is going in an upwards formula, it is easier to plan for, I have chosen to use the top down method. I have chosen this method because firstly through research I have found that is commonly used for basements that are used for car parks. Also, I have chosen this method as it causes minimal disturbance to surrounding buildings or traffic which is important as this building is on the mumbles road which is one of Swansea’s busiest roads. Additionally, there is no worry about the underground water which is useful as it is in very close proximity to the sea. Other reasons include the project can be completed sooner and also there is no problems from dust due to confined excavation.
1.5 Drainage system
As I will be using secant piling for this project, internal tanking will be the drainage system. The tanking is applied onto a lightly reinforced concrete wall which helps resist “hydrostatic pressure” along with the interlocking secant piles. Also “sheet tanking is laid under the structural floor and turned up against the concrete wall” and then once all of the tanking is fixed to the concrete wall, another concrete wall is placed against the tanking, “trapping the tanking and preventing hydrostatic pressure pushing the tanking off the wall”. (p156 Emmit & Gorse 2013) 
[image: ]Figure 5(p156 Emmit & Gorse & Dr Highfield 2014)



1.6 Vertical envelope
The final stage of this report is to decide upon a façade for the building. A façade is crucial to a building for many things, for example separating the outside and inside environments, ventilation and weather tightness such as “elimination of water ingress” and the “control of air permeability” (UWTSD 2019)
1.61 Stick system
For the façade for this project there are two options of curtain walling to choose from. The first option is stick curtain walling which has its components “assembled piece by piece” on site. These are most commonly found in low rise buildings because exterior access is “essential” when reaching higher elevations. (theconstructor.org 2019). An advantage of this system is there is low shipping costs because the parts are assembled while on site. However, the parts being assembled on site can also been seen as a disadvantage because the labour costs are higher.

1.62 Unitized system
The other system that could be used is unitized curtain walling. This where the parts are prefabricated and then transported onto site. This system is popular for high rise buildings as they don’t require scaffolding, instead small cranes or hoists are used.
1.63 Vertical Envelope Conclusion
For the façade on this project I have chosen to use the unitized system and will use specialist company Pilkington for a structural glazed finish. Although there are advantages of the stick curtain wall system such as there are lower shipping costs because the parts are assembled on site I have chosen the unitized system because the extra labour costs of the stick system almost cancel out the lower shipping costs and I believe the extra shipping costs for the unitized system due to the extra protection required is worth it as the façade is of a higher quality and has a quicker construction time. Furthermore, with the structural glazed system it gives the highest level of stability and allows the whole structure to be glass which gives an attractive finish. Additionally, glass is a recyclable material, which adds to the sustainability aspect of my façade and also Halfren specialist fixers 2019 talk about the “quick and easy” installation of the glass panels. The glazing and spandrel areas are pre fabricated and then using lasers, anchors are fitted accurately onto the structure. On site these systems are “installed as a series of frames, usually with interlocking mullions and transoms”. (www.building.co.uk 2019) A simple hoist or crawler crane Is then used to lower the units from the above floor which is also advantageous as there is no need for scaffolding. Each manufacturer tends to do things slightly differently so using which ever specially designed feature in the aluminium frame, the units then interlock which provides weathertight joints.


[image: ]figure 6 (www.halfen.com 2018)
[image: ]figure 7(www.halfen.com 2018)
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