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Chapter 1
Introduction
In this Assignment, I am to assume that I am working as a junior construction professional, employed by a local company tendering for the work of a new construction located on Swansea foreshore, adjacent to the Swansea Marriot Hotel and Swansea Central Library. As shown below. Proposed site 
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The Proposed project is procured via a design and build contract and is part of a joint agreement by City and County of Swansea and Marriot Hotels. The building will consist of a new restaurant, ice-cream parlour (with a manager’s apartment), café bar, kitchen etc. 
As part of the tendering process I will be giving my recommendations for a detailed site investigation in order to find out the feasibility of the project. I will also describe a suitable foundation detail for the building, with the aid of sketches. 


Methodology 
The research into the site of a new project is hugely important. In the site investigation is where we encounter the feasibility of the whole project. Soil types can vary widely, from large sand particles to smaller clay particles so determining which soil type lays under a particular site will be key to choosing a suitable foundation for the building and different precautions that need to be taken when carrying out the site investigation. In order to do a general land survey I will be looking at numerous properties of the site, such as the location of the site, using maps and charts, meteorological information, obstructions below ground and more, all that are key for coming up with recommendations for a detailed site investigation. 


 
Chapter 2- Desk study
2.1 – Site details
[bookmark: _Hlk26988974][bookmark: _Hlk27074924]The site is situated on Swansea Foreshore, next to the docks, between County Hall and the Marriot Hotel with a National Grid Reference of 265408  192297. By using https://gridreferencefinder.com/ the whole site occupies roughly 2500 squared meters while the building it’s self is proposed to be 300 squared meters at ground floor level. The land is partly being used as car parks for the two adjacent buildings and pathways down onto the beach. Dunvant Place road runs behind the site which then turns onto Oystermoth road.
2.2 – Site history
In order to research the history of the site, I went to Swansea County Archive Service where I found sources of information regarding the history of the site and nearby. By looking at historic maps and reading articles on previous events, I was able to gain an understanding on the history of the site. 
[bookmark: _Hlk27075003][bookmark: _Hlk26998765]One of the main historic features of the site was the old railway that ran through the site from Victoria Station. (As illustrated on the image on page 5). The station was present for almost one hundred years and closed in 1964, as stated by B. A. Malaws (2009) “The station and line as far as Gorseinon closed in 1964”. The presence of a railway line near the site could alter the type of investigations needed in the site investigation as there are likely to be old utilities underground.
[bookmark: _Hlk27075077]The site investigation may also have to be altered due to the blitz during World War Two. In February 1943 Swansea was bombed by Germany. Much of the city centre was destroyed, with old town centre being hit directly as stated by J.R Alban (1994) “The most lasting result of the “Three Nights’ Blitz” was the disappearance of the old town centre, the one with its distinctive buildings such Ben Evans’ department store”. The bombing has shaped how Swansea’s landscape looks today.
[image: Ben Evans Swansea][image: Image result for where was the ben evans department store swansea]


[bookmark: _Hlk27075102][bookmark: _Hlk26999808]     


Photos from Swansea Recalled - https://ididitthisway.wordpress.com/ben-evans-store-swansea-departmental/
[image: ]Map acquired from Archi UK old maps of Britain 
Old Railway line running through proposed site
Proposed Site

2.3- Site geology
By using a website called Digimaps I was able to see the soil material at the site. The soil type at Swansea foreshore is mainly sand. This means that the size of the soil particles are large compared to those of a loamy soil or clay soils. Sandy soil particles are 0.063mm – 2 mm. Characteristics of a soil are determined by the bedrock is formed from. In this case the Parent Material is siltstone/ sandstone which are Duckmantian – Bolsovian in age which forms a sandy soil.
[image: ]
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Chapter 3 - Site investigation recommendations
3.1- General
To lower costs on management, equipment and duration of the project, I suggest that the site investigation should be ran as a integrated investigation. This is where the geotechnical and contaminated land investigation are ran together.
Being that the area around the site is very built up with roads and buildings the scope of the ground investigation won’t be as thorough as a build in a remote area in order to minimize the cost. Although there will still be need for an intrusive investigation. 
3.2 – Purpose of a site investigation 
[bookmark: _Hlk27079231]The purpose of a site exploration programme is to gain an understanding on the feasibility of a project. S. Anupoju (2017) states “site investigation or Sub-Soil explorations are done for obtaining the information about subsurface conditions at the site proposed for construction”. The site investigation also provides us with adequate information for the design process, such as the foundations which I will comment on near the assignment. Or if needed we can suggest the suitability of an alternative site if the proposed site is not acceptable. 
The ideal program should be planned so that the maximum amount of information is gained while keeping the cost of the investigation down. 
Now that the secondary information has been acquired via the desk study, we can move onto phase 2 which is the intrusive investigation in order to foresee anything that may be of risk when, in this case a two story building is placed on the site.
The site investigation will primarily be focused on the ground investigation as there is little consideration for wildlife because of the built up area and a lack of physical hazards around the site. Geocon claims “The ground investigation is the most fundamental part of the site investigation as a whole”. 
3.3- Ground Investigation
3.3.1- Soil Sampling 
Soil is sampling is a technique used in order to determine the soil’s strength, compressibility and permeability. Two different types of soil sample can be obtained, disturbed and undisturbed. An undisturbed sample is where precautions have been made in order to minimize disturbance. These are the samples that give the most accurate results. By taking undisturbed samples you can obtain class 1 & 2 quality soil samples, while disturbed samples will only provide classes 3, 4 & 5. 
3.3.2- Inspection pits/ boreholes
[bookmark: _Hlk27165797]The positioning of the inspection pits would be determined by sight lines and distances from local features. The purpose of inspection pits and boreholes according to Joyce. R (1995) is “to establish the general geological conditions, the suitability of different methods of investigation, the groundwater conditions, or an indication of the degree of chemical contamination”.  
Inspection pits usually used to locate old utilities. This would be crucial in order to see if there are any underlaying mechanical utilities left from the old railway line that used to run across the site. They will need to be precisely located, this can be done by looking at historical maps and seeing where exactly the train track used to run.
The method I am going to recommend using for soil boring is to use a backhoe to excavate a pit and then using hand tools, remove a undisturbed sample. Backfilling is required after creating a borehole for health and safety reasons although leaving a borehole open over night would allow the ground to dry and may reveal fissures and fabric better than that of a moist borehole. My recommendation would to completely fence off the area with hazard signs in place in order to delay backfilling for a day.
With regards to gaining information on the groundwater, a method called hand auger boring could be used. It is a light handed method where no casing is required. This is where small scale samples are recorded from various depths in the soil up to 5m in depth.
3.3.3- Pits and trenches
A simple method of checking the ground conditions are to dig trial pits and trenches.  Digging these will expose vertical and horizontal faces in the ground. They are cheap to carry out and supply a fair amount of detail. 
With the sandy, non- cohesive soil, supports must be put in place in order to prevent the pits from collapsing. This is alike with observation pits and trenches. Observation pits are larger and require personnel entry. The support to be used will be timber supports and walings. This is adequate support for the unstable ground.
3.4- Bomb disposal 
Because of the blitz in 1943 there will need to be a search for undisposed bombs. Although it’s an unlikely event the search will need to be done.
 
 







Chapter 4- Foundations
4.1- Function
The Function of a foundation is simply to provide support to structures. They carry the weight of the building by transferring the load safely to the ground. Foundations also provide a flat surface to build upon.
4.2- Choice of foundation 
After researching into numerous elements, such as the soil conditions, site constraints, water presence and considering the type of building that is being constructed, I am prepared to describe a suitable foundation detail for the building, with the aid of sketches. 
The choice of foundation depends on the bearing capacity of the soil and the load imposed by the building. The bearing capacity must be adequate to support the loads imposed by the structure. If the soil does not have the adequate bearing capacity then deeper foundations are needed in order to transfer the loads deeper into the ground where there is a higher bearing capacity.
4.3- Suitable foundation
The recommended site investigation should confirm my prediction based on my research, which shows that the soil type present at the site is a sandy soil. 
[image: ]Using Digimpas again, I can see that the site has a “moderately productive aquifer”, meaning that the presence of ground water is likely. According to a long established foundation contractor, the presence of sandy soil and water can lead to problems in the foundations. “When moist, the particles will lose their friction and can be washed away, which can leave gaps beneath the foundation”. This means that there is a possibility for gaps to be left beneath the ground. On account of this shallow foundations such as strip foundations, pad foundations and raft foundations will not be adequate for this project. Instead a deep foundation will be needed as this will enable the load of the building to be transferred deeper into the ground, through the groundwater and onto more compact soils or rock. 
The deep foundation I suggest using is the bored piles. This is a replacement pile, meaning a hole is made in the ground and then filled with concrete, as appose to a displacement pile where the concrete is prefabricated away from site and then driven into the ground. This is because the soil is a sandy, cohesive soil and the area is a built up, urban area so the vibration caused by the driven piling is absent. 
                                                                                         Excavating soil with a drill tool
Steel cage installation 

Concreting from the ground up

[image: Image result for bored piling foundation]
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Our two story building will sit on top of sets of piles as shown in this image.







                              
                                Keller


[image: ]This is a drawing of a cluster of piles that could be used as foundations at the site 
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