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This assignment will act as a report on the construction of a 20-storey high-rise building with a three-floor basement carpark to be constructed underneath. It will cover:
· The Excavation process and give description of the site layout that will be used to carry out the construction.
· The type of retaining wall needed for the project due to the high-water table and location near the sea with high risk of floods. It will cover the foundations needed for the building. 
· Appropriate drainage required from temporary to permanent. 
· The report will also give details of the equipment needed to complete this project and techniques that will be used.
[bookmark: _Toc30056281][bookmark: _Toc30109980]Excavation to be carried out
For the excavation it has been decided that a top-down method will be used in the construction of basement car park. This will allow for works to begin on the superstructure whilst works for the substructure take place simultaneously. This method was successfully used on the imperial gate travel lodge hotel, Cardiff (Yandzio Bsc et al., 2001). Due to the high-water content there needs to be a watertight retaining wall made before excavating takes place. The choice was made that Larssen sheet piles will be used as a permeant retaining wall. This was due to a number of reasons.
1. Cost  
2. Sustainability.
3. Lower Risk. 
4. The success of other sheet pile retaining wall systems (Wong and Poh, 1999). 
Before being delivered onsite the sheet piles will be coated and have sealant barriers already applied to them. These can become damaged through transport and off-loading. So, visual checks should be made before installation continues. This reduces the risk of problem later during the construction process. Before excavation begins the site will be cleared. All safety measures put in place before the installation of the sheet piles start. The site will be marked out to ensure correct and clear positioning. Due to the high boulder clay content, an impact hammer attached to the excavator will be used to hammer the sheet piles down to the required depth (Chudley and Greeno, 2016). whilst keeping vertical. This will be done using single Larssen sections and they will interlock with each other. In the event of an obstruction, then it may be necessary to drill down using the auger to help with the removal of the obstruction and making the sheet piles easier to insert and vertical (Ivor King 2017). This process will continue with the sheet piles interlocking until they have been completely installed. Once this process is completed, excavations can then begin for the first part of the basement. During the excavating it may be possible that temporary drainage will be needed, therefore pumps will be set up temporally to allow for removal for any unwanted water. This should be minimal due to the sheet piling. Due to the top down construction method the excavation will be an on-going objective however calculations to work out the amount of soil that is to be removed have been done and the excavated amount will be 10,350m3 (Zhitov, 2018)  See appendix for calculations (1) This will be disposed away from site in an appropriate way. This will be done using two dumpers and an excavator these calculations can be seen in appendix. (2)
[bookmark: _Toc30056282][bookmark: _Toc30109981]Equipment Needed for Project 
[bookmark: _Toc30056283][bookmark: _Toc30109982]Backhoes
These are small tractor like machines. They are ideal for basement construction due to the ability to go into confined small spaces.  
[bookmark: _Toc30056284][bookmark: _Toc30109983]Dump Trucks
Two dumper trucks with a 30m3 capacity will be used to remove excavation material from site. They are also used to carry materials to and from site. Using the three dumper trucks will allow the excavator to be operating continually.
[bookmark: _Toc30056285][bookmark: _Toc30109984]Pumps and Dewatering Equipment 
Due to the high-water table pumps and dewatering, equipment may be needed for temporary purposes. As a permanent solution a chamber will be placed at the basement slab behind the internal wall this will then take any water to a sump pump chamber to be pumped into the nearest drainage system.
[bookmark: _Toc30056286][bookmark: _Toc30109985]Multi-Purpose Excavator 
These are used for trenches, foundations, material handling open pit mining they also have the ability to use different attachments like a pile driver, auger, hydraulic claws, cutters and breakers. For this project a crawler excavator will be used these range between 19-24 ton these are commonly used in commercial construction due to their power and reach capabilities while their hydraulic system allows them to handle different attachments as previously stated (Lovely, 2018).

[bookmark: _Toc30056287][bookmark: _Toc30109986]Sheet Piling Equipment
There are different types of sheet piling equipment from viratory hammers, impact hammers, hydraulic presses. The uses depend on the soil and obstructions. Vibrations can affect near buildings and roads so these factors must be taken into account. For these sheet piles we will be using impact hammer due to the clay content. This can be fitted to the excavator using the crane to lift it in place.
[bookmark: _Toc30056288][bookmark: _Toc30109987]Crane
Is used to move heavy things around the site it also helps with installing beams, sheet piles, and façade. It is vital piece of equipment on this project. A tower crane is the choice for this project, this is because of the ability to reach 70 meters and has a lifting power of 18 metric tonne. It also has great stability (Civil today, 2020).
[bookmark: _Toc30056289][bookmark: _Toc30109988]Welding 
Welding Equipment will be needed to weld the interlocks of the sheet piling making it watertight. It will also be used in welding all kinds of materials together throughout the project.
[bookmark: _Toc30056290][bookmark: _Toc30109989]Ventilation
During the excavation and top down construction, ventilation will be vital due to the fact that it will be underground and there will be dust, plant, welding and spraying, These are very dangerous so making sure the right ventilation and dust removal is supplied is extremely   important and using the BS 6164:2011 Health and Safety in tunnelling in the construction industry (British Tunnelling, 2018) will allow the appropriate ventilation system to be put in place.
[bookmark: _Toc30056291][bookmark: _Toc30109990]Site Layout
[bookmark: _Toc30056292]There will be hoarding set up around the site perimeter to provide protection for the public. It will be gated with a Gates man appointed to control access and ensure deliveries and plant vehicles do not pose a risk to the public. There will also be welfare facilities provided these will be maintained and kept to a high standard. All materials will be kept away from excavation and stored in a correct and safe place (CITB, 2017). There will be offices close to the gate to minimise the risk for visitors. All walkways will have barriers to keep plant and operatives separate. The crane will be placed away from the main area and where there is no obstruction around, for example electric cables. No unauthorised personnel will be allowed access to the site or excavation. Correct signage will be place around the site. The construction (Design and management) regulations 2015 will be adhered to at all times throughout the project (Legislation, 2015). For drawing see Appendix (3)
[bookmark: _Toc30109991]Basement Construction
Once all the sheet piles are in place providing a permanent retaining wall. Excavation under the roof slab will commence. Struts will then be installed to support the retaining walls. The roof slab will be made to give access to the below levels. Using plunge piles installation method these will be placed at the locations of the internal columns of the structure. Using an auger drill 1.2 diameter, reinforce concrete pile will be created. Then the concrete will be tremie and steel column’s plunged into wet concrete. This then creates a steel Column and reinforced pile foundation this is continued for all the rest of the basement columns down to the basement final slab (Eng, Mimare and Biddle Bsc, 2001). Due to the seaside location of the site and the high-water table, making the basement watertight is essential. Construction into the basement continues and the face of the sheet pile walls become available. Welding on the interlock of every sheet will be made by sealing them and giving watertight protection making sure it up to BS 8102:2009 protection of below ground structures against water from the ground (Thenbs 2015). As progress is made going deeper into the ground it will need to be well ventilated and will need dust extractors put in place to make sure it follows the regulations previously mentioned. Before the final reinforced concrete slab is made, a water and vapour proof membrane is put down to stop water penetrating up through the basement slab. Once the slab is made, it will be connected to the steel sheet by welding a steel plate between the sheet and the base creating a water bar. Hydraulic sealant is then placed on top to provide extra waterproofing. There will be a water channel made for any water that may come through the external wall and this will then be taken to a sump pump that will pump the water up to the nearest drainage system. The channel will be hidden behind the internal wall and will be a permanent fixture through the life span of the building. See details in appendix (4) There will be an accesses point for the sump pump so access can be granted for maintenance and inspection works to be carried out. Once the retaining walls have all been placed and the slabs formed an interior wall will be formed with the required drainage to allow the water to gain entry to the channels. Fire escapes will also be put in place, these will be in accordance with the building regulations Part B. The ramps will be kept within in a 5% slope. There will be two entry points put in place to make it a one-way system. The lighting will be put in following the British standards BS 5489-1:2013 design of road lighting.

[bookmark: _Toc30056293][bookmark: _Toc30109992]Façade
A façade is very important part of the building as it gives protection against the natural elements i.e. rain, wind, cold and heat.  They have been designed for many years with this function in mind. In these modern times we now rely on facades to have other functions. Some of these are to allow acceptable lighting, Control of solar gain, insulation for sound, thermal material and ventilation. There are many different materials used in the making of a façade all with their advantages and disadvantages. For this project it has been decided that a glass unitized curtain wall system will be used for this building. There where many reasons for this choice these are some of them 
1. The curtain wall does not carry the load of the of the structure it simply transfers horizontal loads induced by wind and gravity to the floors or columns of the building (Barrington, 2011). 
2. It allows natural lighting into the building this is a great benefit for human comfort levels.
3. Curtain walls last longer in general due to their protective shield. 
4. It reduces building sway giving a better structural stability (Alexander, 2017). 
5. Slowing the speed of fire and stopping it going between floors this is great for high rise buildings where the risk is high.
6. Double layered toughed vision glass and between the layers of glass there will be filled with gas this will help with the reduction of heat loss.  
[bookmark: _Toc30056294]There will be better thermal efficiency of the building this will lower operation cost. Due to the majority of the work is carried out in a factory, the opening vents and infill panels have already been built into the units saving more labour time on site. Apart from the reasons listed, Other benefits such as the appearance of the building. If protected from the UV rays the buildings appearance won’t fade like other materials. This will allow the façade to look clean and new for a longer time (glassonweb, 2016). The unitized curtain wall system will be made in panels in the factory and will have to be installed using the crane. For the installation of the curtain walls, brackets are bolted to the structural frame. See appendix (5). The panels will then be lifted with the crane dropped into position leaving a gap for movement within the bracket. This is due to the curtain wall is likely to move due to wind and thermal changes. This movement will differ from the structure, so the curtain wall needs to be able to have the slight gap in the bracket to accommodate this movement (brown and Vigener, 2016). There are drainage holes placed at the bottom of each cavity this will allow water to escape through. Smaller holes are then placed at the top. This will allow air to pass through removing any excess water. For corner of facade detail see appendix. (6)
[bookmark: _Toc30109993]Conclusion
Having looked at so many different options that were available to use and the different techniques, the materials and process listed are the best sustainability and durability for this project. Most of the materials used will be recyclable, meaning the buildings end of life cycle can be reused for future projects. The top down method was chosen due to the success of many projects within the area.   When it came to be choosing a retaining wall, steel sheet piles provide the best answer due to their ability to prevent water from entering the basement and can also be made lightweight. They are also 100% reusable, unlike a diagram wall and there is less risk involved with sheet piling compared to the other options. The pile raft foundation was chosen due to the clay soil and the size of the structure. The façade was chosen for the following positive reasons and to meet expected sustainability requirements: 
1) Protection from water and air moisture 
2) Natural lighting 
3) Maintenance 
4) Operational cost 
5) Thermal 
6) sustainability 
7) Durability 
8) Comfortability 
9) Cost effective 
10)  On site or off-site manufacturing. 
It is due to these that a curtain wall would be most beneficial to the project, as well as begin aesthetically pleasing and would give the building a modern and contemporary look.
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Calculation of Soil Removal
The excavations for the rectangular building with a free floor basement car park.

‘Excavation will be 30x30m to the depth of 10m. the bulking factor of the clay soil is 1.15.
We can excavate vertical walls

(30 x 30) X 10 = 9000m? to excavate

(30 x 30) x 10 x 1.15 = 10,350m? to transport
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Calculation for the number of Dumber trucks needed

Excavating and lasts 40 seconds on average. Using dumper with 30m? capacity and the
bucket used 0.8m?

30m 3

08m 3 x 40 = 4500 seconds = 25 minutes

We have to dump the soil 18.5km away from the site at a speed of 50km/h with a load time
of 3 minutes

18:5

S0 = 0.17 = 22.2 minutes

22.2 4+ 3 + 22.2 + 25 = 72.4 minutes
One cycle is 72.4 minutes

72.4 — 25 minutes = 47.4 minutes

47.40

e we 1.896

Therefore, Two dumper trucks will be needed




