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1.0 Foundations-

Having visited the PBSA that is currently being constructed by Midas at the end of Kings Road, we were advised by the project manager that the ground type of our proposed site should be comparable to that of their site. We were also advised that CFA piles are a suitable option where we would be expected to have high loads and would eliminate any complications regarding obstructions in the ground. Project Manager Mike Thomas who was involved in the construction of both UWTSD and Swansea University also provided concurrence regarding the similarity of the ground conditions across the sites mentioned in this part of the report and the ground investigation part of this report.
(Chudley and Greeno, 2020.)  One of the main advantages of CFA piling is the diversity it provides. CFA piles can be used in most soil conditions ranging from those such as rigid clays, medium dense sands and even gravel. CFA piles are suitable for projects where a piling depth of up 25 meters which makes them efficient for low to mid-range loading such as the requirements of the proposed project.
(Chudley and Greeno, 2020.) Further research shows that these foundation types are suitable for Structures that carry heavy loads, where it is necessary to construct along the sea or along a riverbed, both situations that are applicable to the proposed project.  CFA Piles are also suitable where the use of pad and raft foundations are either not suitable or deemed too expensive. CFA Piles are also suitable for foundations where the soil may be soft and solid bed is not available to keep bearing power within safe limits.  

(Tomlinson and Woodward, 2014) The drilling operations of CFA piling are often reasonably quiet and produce low vibrations. This is particularly useful in the case of the proposed project which has surrounding residents within proximity.

Due to these factors and the factors such as those found within the ground investigation the use of CFA piles has been decided. (Chudley and Greeno, 2020.) Pile foundations will be used to carry and transfer the load of the structure to the bearing ground located at the specified below ground level. The main components of the piling method are the pile caps and the piles themselves. 


Total number of piles: 91
Breakdown of piles and caps:
· 8 X Pile caps containing 2 piles each (Appendix 2 shows sketch of detail of this pile cap type)
· 8 X Pile caps Containing 4 piles each (Appendix 3 shows sketch of detail of this pile cap type)
· 14 X Pile caps Containing 3 piles each Appendix 4 shows sketch of detail of this pile cap type).
· Reinforcement to piles to contain a minimum of 12mm and 4 bars as per BS EN 1536. 
*Appendix 1 shows the position of the piles and caps.




2.0 Methodology –

CFA Piling –

(Tomlinson and Woodward, 2014) Continuous flight auger or auger-injected piles, also typically known as CFA piles, are installed by using a rotary continuous-flight auger to the required depth.
A high slump concrete is to be pumped through a suitable, flexible hose that has been fed down to the bottom of the unlined hole.
This type of pile can be classified as a type of cast-in-situ pile. 
(Tomlinson and Woodward, 2014) In the instance  of the proposed project, a flight auger is used with a hollow stem temporarily closed at the bottom by a plug will be drilled to the final level  where a high slump concrete is to be pumped down the hollow stem and, once sufficient pressure has built up, the auger is withdrawn at a controlled rate, removing the soil and forming a shaft of fluid concrete extending to ground level which all the walls of the borehole to be constantly supported by the spiral flights, the soil within them, and by the concrete.
Reinforcing steel will then be pushed into the fluid concrete to a depth of about 12m as per BS EN 1536.
(Tomlinson and Woodward, 2014) Concrete is usually mixed with a plasticizer to improve its pumpability and an expanding agent is used in grout to counter the shrinkage while it is setting and hardening. Concrete materials and mix proportions for cast-in-place piles generally are to be specified in accordance with BS EN 1536 which states strength grades should range between C20/25 and C30/37. With cement to or greater than 325kg/m.
The Piles are to be placed in the stations shown in Appendix 1. The piles will be installed in the clusters shown in Appendix 1.
Upon completion of the pile drilling and pouring, reinforced pile caps will be installed. Details of these pile caps are shown in appendixes 2,3 and 4.

(Federation of piling specialists, 2012)  Once the installation of the piles has been completed, integrity testing will be carried out in the form of low strain integrity testing.
The test is undertaken from the pile head and returns information about the integrity of the pile shaft. 
The coverage of the technique is dependent on many factors including impact wavelength, pile head preparation, pile uniformity and surrounding soil conditions. Generally, the depth of identification of significant anomalies is limited to approximately 30 times the pile diameter. 
Tests are carried out once concrete has cured, typically after 7 days. 
Piles can be re-tested so long as the pile heads remain accessible.
The test is often quite quick with the possibility of 50 or more prepared piles being able to be tested in a day. 






3.0 Alternative option –

(Chudley and Greeno, 2020.) A suitable alternative solution to the use of CFA piles, would include the use of a pad foundation system.  A pad foundations system provides support for structures, transferring their load to layers of soil or rock that have sufficient bearing capacity and suitable settlement characteristics. They can be used to help to prevent settlement and other movements of structures and can permit construction on ground that might otherwise have insufficient bearing capacity.
(Chudley and Greeno, 2020.) Pad foundations  are a form of spread foundation formed by rectangular, square, or sometimes circular concrete ‘pads’ that support single-point loads such as structural columns, groups of columns or framed structures. This load is then spread by the pad to the bearing layer of soil or rock below. 

The advantages and benefits of a pad foundation system are:
Foundation size may become very large depending on the loads.
Weak against uplift force and lateral forces.

The disadvantages of a pad foundation system include:
Foundation size may become very large depending on the loads.
Weak against uplift force and lateral forces.




























4.0 Appendixes
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Appendix 1 showing pile and cap positioning detail (O.Brown. 2022).
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Appendix 2 Sketch Showing Details of Pile caps with 2 Piles (Taken from https://www.detallesconstructivos.net
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Appendix 3 Sketch Showing Details of Pile caps with 3 Piles
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Appendix 4 Sketch Showing Details of Pile caps with 4 Piles
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