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Briefing
This project, located in the Paxton Street car park in Swansea, has been given permission to commence construction of a twenty storey structure with three underground floors to be used as a car parking area.

The structure has a 30-metre-side footprint and is located in the center of the plot. We have received data from investigations carried out on site to determine the soil cross section properties. From the information given to me about the structure and of the site, I will provide the following instructional information on the what I will be detailing in order to commence construction.

I will be going through what excavation works will be required. The excavation will have a minimum of earth removed. I will be designing site access, going through proper safety regulations in compliance with current standing regulations. I shall list all required plant, with considerations to transporting the earth  miles away from site. I will also need to be able to describe the temporary drainage solutions from the site, considering that there is water two meters below surface level. 

Implementation of a façade will need to be designed properly, with correct insulation and fixed/supported by the structural frame. To demonstrate this I will prove cross sections, connections to the structural frame

All graphical information will be produced in a CAD PDF file and will be accessible from this document. 




Site Access
When looking at Paxton Street Car Park, from my analysis the best access to the site would be via the car park entrance by Bathurst St, there is ample access room to get any plant through on the roads.
[image: ]The aerial map shown above indicated where the site entrance will be situated in proximity to the road and site adjacent. From accessing the site from this area, it will mitigate any potential for disruptions via the main road and allow for safe and easy access into the site via Dunvant Place. 

I have indicated on the map where the access to the site will be situated with the blue highlights in the vicinity of the accessible area with arrows showing traffic routes, with the red outline indicating the affected area for construction.
[image: ]
As far as looking at traffic conditions in close proximity of the site, the main road typically is a fast moving area on average, meaning that it will not be difficult to move plant along the main road to get onto site. However, precautions will need to be taken to make sure no incidents from site interfere with the main traffic stream such as debris or congestion. 

Safety Precautions
When entering the site, there are set regulations that must be abided by in order to comply with health and safety regulations that are currently in use. 

General duties that you must follow to comply with The Construction, Design and Management (CDM) Regulations 2015 are as follows: 
· The designer or contractor who is appointed to work on the job must have the professional skills, knowledge and prior experience to allow them to fulfil their role in order to maintain the health and safety of all that are affected by the project. 
· The person who appoints the designer or contractor must satisfy themselves that the designer or contractor fulfils the conditions set in the bullet point above.
· A person with a duty or function under these regulations must cooperate with other people working on or in relation to the project, either on the same or conjoining site, to the extent required in to allow any person with duty or function to conduct that duty or function.
· A person working on a project under the command of another has a duty to report to their superior anything in relation to the project that could endanger the health and safety of themselves or others around them. 

In order to maintain site security, each part of the construction site must be kept in good order, and the areas which construction is taking place must be kept in a reasonably clean state, to make sure that the work area is safe to work in and can avoid any slips trips and falls, or any other incidents from occurring. 
Where health and safety is concerned, a construction site must, reasonably, and in accordance with the level of danger / risk involved, must comply with either (or both) of the following:
· Have the permimeter identified by signage and must be easily readable and identifiable, or
· Have the site fenced off. 

Excavation of the ground will be required on this project, and appropriate measured must be taken to ensure that this procedure is done correctly and with safety in mind. 
All the following steps must be followed to prevent or remove the risk of danger to anybody on site, including when required, the provision of supports or battering, to ensure that no excavation (including any part of an excavation) collapses, no material forming the walls or roof of the excavation is dislodged or falls, and also that no person gets buried or trapped in an excavations by materials that have fallen. 
Information found at (Legislation.gov.uk, 2015)

Drainage Solutions
When looking at extracting the water from the excavation, the solution that I have decided upon has been to use deep bore well. A suitable location for the pump installation will be chosen and a small, deep borehole well will be sunk into the ground and line with tubes. A very small borehole pump is lowered to extract the water from the ground. A underground pressure transmitter will also be lowered into the deep bore well for monitoring the levels of water, to ensure that the pump does not run dry. If far too much water is being extracted. (Wika, 2020)
Casings of diameter fitting to wells are installed to be able to retain the wells. Filters are used to not allow unwanted sediments to enter the well. The water is then pumped out using the submersible pump. (theconstructor.org, 2019)

With this water extraction, then it will be made safe to begin excavations. 
Excavations 
During the excavation process, we will be stabilizing the excavations with a Bentonite Groundwater Barrier wall. 
For a Bentonite wall, the backfill is a blend of soil and bentonite clay that is placed in a high slump condition. The high slump backfill is placed through the slurry to serve as a final barrier wall in the excavation. This wall technique is used far more frequently than any other type of slurry construction methods. 
The advantages of this type of Bentonite wall are that it is excellent at resisting contaminated groundwater, which will prove effective against the high water content in the ground at just below 2m excavation depth, and it can be produced from most of the excavated ground from the site.
Soil-Bentonite backfill performs well when it is dealing with pure phase contaminants or impacted groundwater. SB backfill may be blended using a host of equipment. The most widely used is to use small excavators or bulldozers. The mix should look wet like concrete.  (Geo-Solutions, n.d.)

Basement Construction 
For the basement level wall construction, I believe that the best course in order to secure the excavation for the underground car park level would be to construct a diaphragm wall construction. 
Diaphragm wall is a structural concrete wall, which is constructed when in a excavation, which can be cast in situ, or using precast concrete. They are suitable for most soil types and floor slab connections can be incorporated into the walls. 
Diaphragm walls are generally 500mm thickness. Excavation is carried out using rope suspended mechanical grabs. The sustainability of the excavation will be held by using the Bentonite slurry mentioned prior. Ground anchors are used to tie the posts to the earth, which can then improve its stability even further. 
The advantage of using precast diaphragm walls have the same advantages, but the designing of the walls is less flexible. The precast walls are placed in the excavation filled with a special mixture of bentonite and cement and a retarder. Doing this will control the setting time, allowing for better stability when installing the precast walls. A downside to this construction method is that the cost to produce a diaphragm wall is high, but the benefits for making sure that the walls remain stable underground will justify the expense. (designingbuildings.co.uk, 2019)


When looking at the basement construction for an underground car parking space, the best solution to be able to make sure that the basement is waterproofed concrete coatings. These are very thick, cement like coatings that once they are dry, will stick to concrete walling. Application of the coating can be applied through a tempico brush. This coating will ensure that the water content in the ground works will not penetrate through the concrete walling on the basement level. 
Flexecrete is a good product to go about waterproofing the diaphragm wall construction. It will provide long lasting protection. 

Cladding / Façade 
For the construction I have decided that what will be used is a rainscreen cladding system from Proteus Engineered Façade Technology. Their product called Proteus GL is an integrated modular glass rainscreen cladding system, which consists of an aluminium honeycomb core, which is then structurally bonded between the black glass face and the metal rear skin. This can be produced on any type of wall construction.
By using this cladding option, this will open architects to a variety of design options, to allow the cladding to work for more bespoke designs.



 




Plant & Machinery
For this project, a variety of plant and machinery will be required to complete the task at hand, and possibly multiple plant and machinery depending on the job at hand. 

A major component of this project is the use of excavators. We will need to be able to be able to dig a original volume of 3600m2 and transport a bulk volume of 3960m2. 
We will need 4 dumpers to be able to take all of the bulk volume soil away from the site at a time of 25 minutes per dumper delivery. This time will be covered each time one is delivered, one will come back to refuel and then another will head out with another load of soil. This way the site will be cleared out and ready for working in a tidy environment.

More plant can then be transported onto site with the extra room. We will need a crane in order to be able to lift heavy materials around site such as the diaphragm walls and the slab floor etc. The crane will also be used to transport the JCB from outside the excavation site after the excavation services are complete. 

And as mentioned, we will need the JCB to be able to get the soil moved from place to place while the excavator is working to remove the soil from the excavation site. 

Other machinery that will be required will be the need for cement mixers in order to make the slab in which the diaphragm walls will then be conjoined to by being pre fabricated off site and then lifted onto site with the crane. 

There will also need to be a compact roller in order to flatten out the area in which the Bentonite will be created. 

Conclusion
This project has looked into many forms of construction and the different ways to go about producing this 20 storey structure. I have had to try and tackle difficult challenges along the way in order to maintain structural stability within areas such as the underground basement, making sure to cover all bases in order to not allow the water table to take over the design of the building and permeate the structural integrity. 

I have looked into and detailed the different precautions that are required for a project of this size, and there has been bases covered from all health and safety precautions and how to avoid risks during various stages of work, from the need to be able to make sure that the excavation does not collapse and how to safely go about removing the ground. 

I have decided to look at new and upcoming technologies with this project, looking at Proteus’ cladding technologies and now they will be able to benefit this design, not only from a technical standpoint, but from a practical one. With the weather conditions in Swansea, making sure that the cladding and Façade are not affected by this is crucial to the integrity of the project. 

When looking at the drainage solutions, I wanted to make sure that all works were practical, but also relatively cost effective to the client, making sure that they are getting value out of the build, but not costing too much.

Overall, I believe I have discussed in detail how this project will turn out from site setup all the way though to the build, and have taken appropriate measures to make sure that the project successfully can come to a close without much in the way of any snagging issues in the future. 
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Appendix
[image: ]Figure 1; (theconstructor.org, 2019) Deep Well Method of Dewatering Excavations.
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Figure 2; Diaphragm Wall  (designingbuildings.co.uk, 2019) (Geo-Solutions, n.d.)


[image: ]Figure 3; Proteus GL Standard Systems Details PDF. (Proteus Engineered Facade Technology, 2019)






Figure 4; Proteus GL Direct Fix Panel To Panel. (Proteus Engineered Facade Technology, 2019)
[image: ]
Figure 5; Site Layout Design on AutoCAD 2020.KEY:
White dashed lines: Site Personnel 
Red Outline: Fenced off Restricted Public Area
Green: Excavation/Construction Affected area. 
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