
SITE INVESTIGATION CASE STUDY
Fundamentals of Construction Technology



Aims
The aim of this report is to provide an in-depth analysis and site investigation on the area of land close to the Marriott Hotel near to the Swansea seafront I will also produce a ground investigation and some insight into the history of the location as this can have significant impacts on what the ground is made up of. Site surveys are vital to projects as they help to unearth what potential issues that may cause problems throughout the construction phase as well as providing important information that may benefit the project. I will be carrying out a full desktop study on the location in order to gain as much knowledge on the site as possible.
Site Study
[image: ]Site Address: SA1 3SS
The site is located next to the Marriott Hotel in the Maritime Quarter of Swansea, it is to the South-West if the hotel and located just off the beach, this could affect the type of foundation that is required for the building as it is likely that the surrounding area will have been built on top of sand which is a soft material (Please see the picture on the right). Photo via google maps





[image: ]Due to the site being very close to the beach, it tends to busy all year round especially in the summer, this is something that the contractors would need to take into consideration when the project is being developed. They would need to ensure that there is no potential for pedestrians to wander into the site as this puts them in danger as well as endangering workers on the site, they would also need to ensure that people cannot get onto the site after working hours, there are several ways to do this. One way to do this is to employ site security 24/7 to patrol the site and make sure no one is trying to get on there when they shouldn’t be. Another way is to erect a fence all the way around the way around the perimeter of the construction site so that people are not able to get in. Via google maps 



As you can see from the photo above, there is a small park type feature on the projected site, this would obviously have to be removed before construction of the new building can begin. This may also make the levelling process more difficult as it is on an embankment and is higher than the rest of the car park.

Historical Appraisal
In this part of the report, I will look at what has previously existed on the site throughout history and discuss what impacts this may have had on the site such as what may the previous structures have done to the ground.
[image: ]During the 1800s there was a railway track that ran from the head of Mumbles and into Swansea, during this time period, trains were powered by burning coal which would have resulted in large amounts of carbon dioxide and other harmful chemicals being released into the atmosphere in the surrounding area potentially leading to the ground being contaminated. “The Oystermouth Railway was constructed as a tramway to transport coal from the Clyne Valley and limestone from the Mumbles to the Swansea Canal, commencing in 1806.” via www.engineering-timelines.com. The transportation of these materials could have resulted in large amounts of toxic substances entering the ground by way of dust being washed or blown off during the transportation phase as results of weather conditions. Furthermore, it is very likely that toxic substances may have entered the ground from the train itself such as oils as it is likely that there was very little health and safety in relation to the upkeep of the trains in the early 1800s. As shown in the picture (via digitaldesk.org), the railway line (shown in black) ran very close to the coastline, likely where the road exists today meaning that any toxic material that entered the ground is likely to have reached the site as water can carry the substances hundreds of metres away from where they were originally spilled. All of this would result in the ground becoming contaminated which would mean that a special ‘contaminated land survey’ would have to be carried out to ensure that the site does not pose risk to people working on there as well as all other persons who use the land once the project is completed. “In 1855, the tramroad was re-laid as a standard gauge (1.435m or 4ft 8.5in) edge railway, and in 1860 passenger rail services were reinstated”- www.engineering-timelines.com. Due to the track being totally re-laid in 1855, there is also potential that some of the old track was buried underground in order to save costs, this could have implications as there may be old metals and wood hidden under the site which might affect the process of drilling into the ground for the foundations. The article also goes on to say how the track was electrified around 1929-1930, this is important as electrical wires can be very dangerous if hit when digging whether they are live or not. The railway was finally abandoned in 1960 and there is potential that a lot of wires may still be buried due the time period that the railway was decommissioned, if these wires were hit during construction, they might cause damage. The Mumbles Railway, via www.digitaldesk.org


During the 1850s, South Wales experienced a massive industrial boom, due to its location, Swansea became one of the main places that copper, coal, and other materials were shipped from as well as the location for factories to process these materials. Because of this it is likely that large parts of the Swansea area were littered with industrial waste which could be hazardous.

Recommendations 
I would recommend that the person performing the site investigation performs the following in order to gain an accurate representation of the site.
· Contaminated Ground Survey – this will be essential in order to ensure that the ground is safe for construction to be carried out without workers being exposed to potentially hazardous material as well as the site being safe for use after completion. There is high potential for the ground to contain contamination or harmful materials due to the history of the area especially in the 1800s.

· Ground Penetrating Radar Survey – this is basically an underground services survey. This will be one of the most important things to consider before beginning construction of the restaurant as hitting any of the services whether its gas and water pipes or electrical wires can have catastrophic consequences. Not only are they likely to cause harm to people on the site but hitting services could be massively costly for the construction company as it could leave hundreds of homes without the services, which is likely to result in lawsuits against the company.

· Topographical Survey – a topographical survey is used to assess the changing shape and height of the land. This would be important for this project as it would help grasp how much work is required to level the land before work can start. There is already a car park on the majority of the site which is likely to be in pretty good level, but this will have to be torn up before the new construction can begin, it might be beneficial for this survey to be completed once the car park has been removed. It is likely that there will only be a small amount of work if any would need to be done in order to level the ground as it is on a very flat piece of land and the site would have had to be levelled previously for the car park to be built.

· Geological Survey – this will be the most important survey as it will determine the type of foundation that is needed. This is where the ground beneath the site is studied in order to ensure it can support the building that is going on top of it. One of the best ways to gather a geological report is to carry out a borehole survey, this is where a large hole is drilled in to the ground so that we are able to see what the ground below that is otherwise invisible to us can be seen and information about the materials that the ground is made up if can be gathered. The pictures below show the results of a borehole tests carried out on the site where the proposed site is (via www.bgs.ac.uk ). The first 7.25 metres are made up of soft materials like gravel, ash and sand which would be unsuitable to build on due to their lack of strength, if they were to build on this, there is high potential for the ground and the building to collapse as sand and gravel are quite loose materials and would be unable to support the weight of the building. Deeper down into the hole, the ground begins to get firmer and after 11 metres, the ground is made up of very stiff boulder clay, “boulder clay (cohesive lodgement till) is present over large areas effected by glaciation including much of northern Britain. It is generally regarded as a moderately strong material presenting few geotechnical problems” – via www.icevirtuallibrary.com. Boulder clay is considered as a suitable material to build upon and because the clay at this level is described as “very stiff” I would say it would be fine to build on this area. However, it is essential that a suitable foundation is constructed first as building directly on the soft sand and gravel would be very dangerous. I will describe the type of foundation I recommend later in the report. 



 





[image: ][image: ]



Building Regulations
Building regulations are an essential part of any project as they provide information on different areas of a build including the structural side, safety aspect, and the environmental implications. Here I will list all the building regulations I feel are relevant to this project.
· Approved Document A – this document is concerned with the structural aspect of the building and ensuring that the building is structurally solid and is not at risk of collapsing and endangering lives, as well as falling and sinking. It is concerned with all areas of the building including walls and roofs. I believe this is relevant to this project as the building is in a very busy area and will often have many people in and around the premises. Also, the ground that the building sits on is very weak so the contractors will need to ensure that the foundations are capable of supporting the load.

· Approved Document C – This regulation is concerned with protecting the building from water and moisture. Over time, a building that is exposed to damp and moisture can begin to grow hazardous mould that can cause health problems to people who are around them and breathing in the air. I believe this is very important because the building is very close to the sea and will likely be hit with lots of water in storms and high tides, as well as the weather patterns of the area which are very wet for large parts of the year. Furthermore, not only will there be customers inside the building lots of the time, there is also a managers apartment above the restaurant and any mould that grows, the habitant will be breathing in every day.

· Approved Document H – Approved Document D is concerned with the disposal of drainage and waste. I believe this to be the most important building regulation as global warming and pollution is one of the biggest problems the world faces today. The building is right next to the sea and if not disposed of properly it would be very easy for foul drainage and rubbish to enter the sea and further pollute what is an already polluted part of the ocean due to the steelworks in Port Talbot. 

Foundations
[image: ]As discussed earlier on in the report, the ground below the site does not begin to firm up until below 7 metres and I would not recommend building on any material less than 11 metres below ground where the very stiff boulder clay lies. In order to compensate for this, I would recommend using a type of foundation known as piled raft, this is where concrete piles are created to support the large concrete slab on surface level when the strata underneath is unstable. As shown on the photo to the left, holes are drilled through the weak strata until a point is reached where the material is sturdy enough to be built upon, the holes are then filled up with concrete to form the piles for the ‘raft’ to be placed on. The raft is essentially a large concrete slab usually between 150mm and 300mm thick which sits on top of the piles on ground level. If the raft was placed directly on the weak surface, it would sink and be massively unstable and there would be no way to build on it, this is where the piles come in and compensate by the weak ground. Via www.designingbuildings.co.uk 
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