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Introduction

Marriot Hotels are proposing to create new facilities on Swansea’s foreshore. Marriott’s current location is Maritime Quarter, Swansea, SA1 3SS. They are proposing the following: A restaurant, café bar, ice-cream parlour, kitchen, food-stores etc. At second floor level, there is to be a self-contained manager’s apartment and staff welfare facilities. The ground floor level will have an internal gross area of 300m2.
The proposed facility is to share the car park of the current hotel and an adjacent building known as The County Hall, the location of this building is Maritime Quarter, Swansea, SA1 3SN. This building is the property of Swansea City Council and so a joint agreement between the two landowners has been agreed.

A design and build contract is being used to procure the works. Due to the works being a small project, this would be the best contract to use as one company will be appointed to design and then construct the works. This type of contracts creates a “collaboration rather than an adversarial relationship” (Design Build Contracts, 2020).

Before a project commences, it is essential a site investigation is done as part of the feasibility stages of the project. During the site investigation, the makeup of the soil will be looked at. This will be done to determine the type of rock that lies under the soil and the strength and character of the ground. These works are essential for several reasons that will be discussed further.

Site Investigations can vary in cost depending on the detail required. Due to this are being a previously unused piece of land, close to a water source, I would suggest a detailed investigation is carried out. A time allowance will be made to the programme of works for a site investigation and waiting time for any test results if required.

The location, as shown on the maps below is in the southern part of the city of Swansea. It is at the heart of Swansea central business district. Located near the River Tawe, and on the boundary of Swansea Bay. 
















Site Investigation

“In order to design the most efficient, safest and durable foundation your Structural Engineer needs to have an accurate understanding of the ground the foundation will sit upon.” (J.A.M Structural Design, 2019).

There are numerous factors to consider when looking at a site investigation. These include the previous use of the land, a review of any historical maps that may be available, location of the land and any nearby activity that may affect the land texture and/or stability, any pollution activity on the land, any buried services plus more. 

Previous coal mines that were situated around the site may cause contamination to soil and water, coal mines often carry zinc, copper and led which would eventually cause harm to natural surroundings. Coal miners and copper smelters were the 2 growing industries back in the 1900’s, Swansea became one of the most industrialised city’s in south wales bringing in over 330,000 people from other city’s trying to find work in this industry. By 1921 the coal mining industry in south wales employed nearly 250,000 men due to its popularity and high demand for labour. Coal mining was primarily used to generate electricity, power trains and heat buildings. Coal mining and burning coal played a big part in the global warming factor which is why it is very rarely used today, by the late 20th century coal has slowly began to come out of process and the likes of oil, gas and renewable energy is now the main three sources, these 3 sources are also easier to transport and cause less contamination/pollution as it is easier to keep under control.

In 1941, the Swansea blitz occurred which resulted in a death of 230 people and over 300 injured, Swansea was chose as a strategic target by the Germans due to its well-known port and dock. The chance of finding human remains and world war two unknown artifacts are quite high due to the amount of people dead and the 3 nights of attacks covering Swansea city centre. The Germans also destroyed over 800 properties and 11,000 buildings, they dropped 800 high explosive bombs in the case of 3 nights. Remnants of this are still found in Swansea up until this day “Residents of a Swansea street were evacuated from their homes for several hours after a suspected Second World War bomb was found in a garden.” (Cooper, 2020).

[image: blitz-17-small]
(Bowman, 2016)

From the review of a site map (shown below), we can see the location is situated very close to a water course. Due to this, I will firstly look at any ground studies already done in the nearby area.
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Proposed Site




(Google, 2020)

The below map highlights the risk of flooding, this has been assessed by Natural Resources Wales.
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(Natural Resources Wales, 2020)






Proposed Site






(Ferguson, 2001)

The flood risk map shows that the proposed area is at a small -medium risk from surface water and small watercourses. Considering its proximity to the sea, this is seen as a low risk to the development land. 

A geochemical baseline survey has been carried out in Swansea, in the least disturbed areas, by the British Geological Survey. These surveys will look at how contaminated the land is. Part of this study looks at the historical usage of the land. “In the 19th Century the industry of the Swansea area was almost entirely based on metal manufacture, which in turn was based on the primary coal industry and good port facilities. Activities included the smelting of non-ferrous metals such as lead, copper, tin and zinc, and the manufacture of iron and steel” (Ferguson, 2001). 
[image: ]
From the above, you can see that an extensive set of samples were taken from the proposed area. The land on a walkover, was said to be predominantly made up of blown sand. Underlying solid ground samples would determine what made up the consistency of the ground and give a better idea of how to build on. The below image identifies the underground make up to be that of sandstone. Further studies taken on by British Geological Survey show that the soil is of a “well drained loamy soil” (Ferguson, 2001).

“Loams are comprised of a mixture of clay, sand and silt that avoid the extremes of clay or sandy soils and are fertile, well-drained and easily worked” (Royal Horticultural Society, 2020).
[image: ]
Proposed Site







(Ferguson, 2001)
Site Investigations should be undertaken by a specialist contractor. There are various types of investigations that can be carried out.
To name a few: trial pits, bore holes, sonic drilling.

There are various methods to investigating the ground and what the ground is made up of, there are also various soil investigation techniques to see if the ground is sustainable.
5 types of soil consistency:

1. Very soft (finger easily pushed in up to 25mm)
2. Soft (finger pushed in up to 10mm)
3. Firm (moulded by light finger pressure)
4. Stiff (cannot be moulded by fingers, rolls in hand without breaking)
5. Very stiff (crumbles in rolling a 3mm thick thread)

There are 3 main properties of soil that are required for foundation design these are strength, compressibility, and permeability. 
Good estimates of these properties can be made via laboratory tests by using undisturbed samples of the soils.

Before a lot of machinery came into place, the way testing was carried out was with a pickaxe and shovel, creating different test pits to get different samples around the area of the site. Now as the years of come on the most common way is now bore hole drilling this is by using rotatory digging drills, the drills will create a small hole ranging from the depths of 3m to 80m, you can also test how far water is away from the top of the surface. The water would be stored in a aquifer, this is a rock that holds water below the surface, this water could have been stored there for over hundreds of years or a could be a live feed to a stream.




Previous bore hole records:

[image: Scanned image of the borehole log] [image: Scanned image of the borehole log] [image: Scanned image of the borehole log]
(Strata Surveys Ltd, n.d.)

Ground water samples are commonly tested for analysis of the buried concrete or corrosive action on metals or for investigating the presence of ground water contamination. Any samples of ground water should be analysed for pH dissolved oxygen and temperature, when water is exposed to the atmosphere is sometimes carries carbon dioxide which can then react with the water turning it in to a form of carbon acid lowering the pH level. You should also take in to account the colour of the ground water and if it has any distinctive colour, if the colour of the water has a red/brown colour that may mean that it is carrying iron, a blue/green colour is likely to be copper and dark brown/black can indicate the presence of magnesium. You can also test water just by smell to see if there Is any distinctive odour.

Building regulations that we will need to be followed are:

1. Toxic substances – any toxic substance found in soil/water will need to be reported under Part D of the building regulations
2. Fire safety - before any worker enters site a fire procedure and brief will need to be put in place under Part B of the building regulations
3. Sanitation, hot water - we need to keep workers safe so by doing this toilets, hot water and a suitable sit-down area is required
4. Drainage and waste disposal -  if any contaminated ground/water is located then it needs to be disposed of correctly, because Swansea is well known for its port/marina and dock any contamination that gets out of the site can damage the natural wildlife cause the Swansea county borough council to fine the main contractor or maybe close the site down under Part H of the building regulations
5. Protection from falling – if drilling boreholes or digging trenches to test ground sufficient edge protection my be put in place to prevent falling from height
6. Electrical safety - make sure any overhead powerlines are completely shut of as well as contacting the electricity board for a plan of below ground power lines, under part P of the building regulations.

Substructure Suggestions

A substructure is defined as “all work below underside of screed or, where no screed exists, to underside of lowest floor finishes including damp-proof membrane, together with relevant excavations and foundations (includes walls to basements designed as retaining walls)” (Institue of Civil Engineers, 2020).  Foundations of a building are there to take the load of the building, ensuring it is not too heavy for the soil. Low rise buildings are usually built on spread footings. 

There are two types of this methodology: raft foundations, piled foundations, pad foundations.

Below are diagrams of the different types.

Raft Foundations
[image: Image.jpeg]

Piles Foundations
[image: Image.jpeg]
Pad Foundations
[image: Image.jpeg]

Raft Foundations are designed to float in the ground. As the drawing above shows, it is made up of a thick reinforced floor slab that is usually the same size intended for the proposed development. There would suit a soil type that needs a large load bearing area. If the soil quality is poor or there is evidence of increased movement in the ground, this is the method that could be suggested. This method is generally cheap.

There are various types of piled foundations. Piled foundations are generally used to be able to go to a suitable depth in the ground to support the above structure. They are more commonly found on high rise buildings, poor soil conditions and are used to build on top of water. Piled foundations are also reinforced with steel. This can be a costly method.

Pad foundations are ideal for proposed developments were the soil is of a good content. Loam soil is generally described as good content. Pad foundations are only designed for a small area. 


Conclusion
In conclusion, I believe the ground is of a sound make up, a proportion of the land is currently in use as a car park. There is an element of forestry on the land, that would have to be taken down by a professional sub-contractor, providing there is no protection on the trees that are situated there. 

I believe pad foundations would be suitable for the building that is being suggested, as the studies in the locality seem to suggest that there is minimal ground disruption and that the soil is of a loam nature. Shallow piles could also be used. Also, the building is only 2 floors which is not classed as a high-rise building, this means the load bearing capacity of a pad foundation would be sustainable.

Water content of the soil in the proposed areas would have already been checked by local developers, due to the area being developed over recent years. Although it is still sensible to carry out the testing, I would take the assumption the project would face no major issues on this aspect.

Due to area being heavily targeted during the second world war, there is a chance of finding war material. Experts in this field should be made aware of any works going below ground level, and an emergency plan should be in place for such events. 

The installation of water pipes should be acknowledged when foundations are being put in place, as they need to reach a certain depth. This isn’t usually the case for gas or electric utilities.
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Introduction

Marriot Hotels are proposing to create new facilities on Swansea's foreshore. Marriott's
current location is Maritime Quarter, Swansea, SAL 355. They are proposing the following: A
restaurant, café bar, ice-cream parlour, kitchen, food-stores etc. At second floor level, there
is to be a self-contained manager’s apartment and staff welfare facilties. The ground floor
level will have an internal gross area of 300m?.

The proposed facility is to share the car park of the current hotel and an adjacent building
known as The County Hall, the location of this building is Maritime Quarter, Swansea, SAL
35N. This building is the property of Swansea City Council and 50 a joint agreement between
the two landowners has been agreed.

= Flood Risk from Surface Water & Small Watercourses - Extent
Low Risk from Surface Water & Small Watercourses

£ Flood Risk from the Sea - Extent
Low Risk from the Sea

Adesign and build contract is being used to procure the works. Due to the works being a small
project, this would be the best contract to use s one company will be appointed to design
and then construct the works. This type of contracts creates a “collaboration rather than an
adversarial relationship” (Design Build Contracts, 2020).

Before a project commences, it is essential a site investigation is done s part of the feasibility
stages of the project. During the site investigation, the makeup of the soil will be looked at.
This will be done to determine the type of rock that lies under the soil and the strength and
character of the ground. These works are essential for several reasons that will be discussed
further.
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