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Objectives
To design & build a 300 square metre café bar/ice cream parlour between Swansea County Hall & the Marriot Hotel utilising parts of both car parks.
The building must contain the restaurant, cafe bar, ice cream parlour, kitchen and food stores. At second floor level, there will be a self-contained manager’s apartment and staff welfare facilities.
This is to advise on a site investigation and feasibility study on the site.


Site visit
A brief site visit took place on 1st December 2019. The weather at the time was very inclement but the following photographs were taken of the site. No real issues were revealed of the site, apart from the visible manhole covers which shows evidence of utilities being on the site.
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Brief history
“The marina occupies the former South Dock, opened in 1859 as Swansea experienced an industrial boom. Copper smelting had become a major activity in the lower Tawe Valley in the 18th century, thanks to the abundant supplies of high-quality coal. Copper was brought in by ships from Cornwall, Anglesey and other places.
Swansea’s coal export trade also outgrew the basic riverside dock facilities. A North Dock was created, quickly followed by the South Dock, designed by Scottish engineer James Abernethy. These facilities were boosted by the arrival of the South Wales Railway at Swansea high street station and a branch line to the North Dock, extended to the South Dock in 1863.

Bigger port facilities were later developed east of the Tawe, and the South Dock closed in 1969. It lay derelict until the local authority redeveloped the area. The old dock reopened as a marina in 1982, with light industrial units on Fishmarket Quay for companies to provide services for boat owners. Today the marina has 550 berths, 185 of which were added in 2006 by extending the marina into the dock’s Cestern end, near the Marriott Hotel.
For the first decade, boats couldn't access the marina at low tide. In 1992 the Tawe Barrage was completed, with a sea lock. This allows marina access at all states of tide.
In 1982 the City Council completed 49 flats near Arethusa Quay to re-house residents of Paxton Street. The marina’s first privately built flats were completed in 1985. The Victoria Quay development of 1986 included 72 flats, a restaurant and shops. More flats were later provided at Mannheim Quay and Pockett’s Wharf. An industrial and maritime museum was established in a former South Dock warehouse, once used by shipping company Coast Lines. The building is now part of the National Waterfront Museum, which opened alongside the marina in 2005.” (Anon., n.d.)



As can be seen from the above extract, the site we are dealing with was heavily industrialised by heavy goods railway & the south dock complex. The following digimap photographs illustrate this.
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(Digimaps, 2019)

Site investigation
A thorough investigation of the site should take place which should include the following as a guideline.
Desk study
Desk study- collection of known data, to include:
1. Ordnance survey maps- historical & modern, note grid reference.
2. Geological maps- subsoil types, radon gas risk on the site.
3. Site history- green/brown field.
4. Previous planning applications on the site & approvals.
5. Current planning applications in the area.
6. Development restrictions-conservation orders.
7. Utilities- location of services on & near the site.
8. Aerial photographs of the site (drone technology could be used).
9. Ecology factors- any wildlife protection orders.
10. Local knowledge.
11. Proximity of local land-fill sites- methane risk.
[bookmark: _Hlk26529200]Field Study – intrusive visual and physical activity to:
1. Establish site characteristics from the desk study.
2. Assess potential hazards and risk to health & safety.
3. Appraise surface conditions:
· Trees – preservation orders.
· Topography and geomorphological mapping.
4. Appraise ground conditions
· Water table.
·  Potential of flooding- local water courses and springs.
· Soil types on the site.
· Contamination-vegetation die back.
· Engineering risks-ground subsidence, mining and old fuel tanks.
· Financial risks-potential for the unforeseen.
5. Take subsoil samples and conduct tests.
6. Consider the need for subsoil exploration. Trial pits and bore hole investigation.
7. Appraise existing structures:
· Potential for reuse/refurbishment, topsoil etc
· Archaeological value/preservation orders.
8. During the second world war, Swansea docks was the scene of heavy bombing due to its industrial use and subsequently before any type of excavation is carried out a thorough ordinance test on the ground needs to be carried out to discover if there are any unexploded ordinance in the immediate area of the potential site.
· Demolition- costs, health issues (e.g. asbestos). (Greeno, 2013)

I feel that there are several the above points to be of paramount importance to the build and deserve to be given special consideration.

1. Soil sampling
The purpose of soil investigation:
· To determine the suitability of the site for the proposed project.
· To determine on adequate and economic foundation design.
· To determine the difficulties which may arise during the construction process and period.
· To determine the occurrence and/or cause of all changes in subsoil conditions. (Greeno, 2013)



Type of soil
The type of soil that the foundation will sit on is important for two reasons:
1. it should be able to bear the weight (load) of the foundation and the extension - different soils have different load bearing capabilities.
2. the way it reacts to variations in moisture content (such as in prolonged rainy or dry seasons) can lead to the soil expanding or contracting. This is a particular issue with some clay soils. These changes mainly occur up to a certain depth (typically about 0.75m) therefore foundations should be made deeper so they are not affected by ground movement. (Anon., n.d.)
The above is covered by document A of the building regulations (foundations).
The results from a nearby borehole which was previously obtained is included.
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(Anon., 2019)



The water tables
The water table must be given due consideration. If a basement is to be constructed for food/supplies storage, the risk of water ingress may prohibit this.

Site safety
The site is situated near a public footpath along the seafront and on car parks.
The safety of the general public is of paramount importance and the control of site traffic e.g. deliveries and construction vehicles must be controlled. The erection of hoardings around the site as per the 1980 highways act and adequate lighting must be provided.
Recommended foundations
As can be seen from the included bore hole results, a suitable stable soil to construct on is deep into the substrate and two foundation types lend themselves to this particular project, raft/mat foundation or a pile foundation.

Pile foundation

A pile foundation is basically a long cylinder of a strong material such as concrete that is pushed into the ground to act as a steady support for structures to be built on top of it. There are two methods of placing piles into the ground. Piles can be formed in situ, where a hollow cylinder of steel tube is hammered into the ground and the soil inside the tube is then removed and replaced with concrete. The other method involves pre casting the concrete pile and then hammering the pile into place, the end of the pile is protected by a steel cap to protect it while the hammering takes place.
This form of foundation is normally used on tall buildings with a small footprint where the load can be transferred into the ground successfully. This form of foundation has to be performed by large machinery using a large amount of force and vibration and for a project of this size may prove to be not economically viable due to the large costs involved.


[image: pile construction, pile driving] (Anon., n.d.)



Raft foundation
The following extract explains a typical raft foundation

 “A raft foundation, also called a mat foundation, is essentially a continuous slab resting on the soil that extends over the entire footprint of the building, thereby supporting the building and transferring its weight to the ground. 

A raft foundation is often used when the soil is weak, as it distributes the weight of the building over the entire area of the building, and not over smaller zones (like individual footings) or at individual points (like pile foundations). This reduces the stress on the soil.

The concept of stress is very basic to civil engineering. Stress is simply weight divided by area. For example, if a building measuring 5 x 5 weighs 50 tons, and has a raft foundation, then the stress on the soil is weight / area = 50/25 = 2 tons per square meter. 

If the same building were supported by say 4 individual footings, each of 1 x 1m, then the total area of the foundation would be 4 m2, and the stress on the soil would be 50/16, which is about 12.5 tons per square meter. Therefore, increasing the total area of the foundation can dramatically lower the stress on the soil, which is nothing but weight per square meter.
 
A raft foundation is also very good for basements. Foundations are created by excavating soil in order to find strong, compact, undisturbed natural soil that is at least a few feet below ground level. This soil is much stronger than the loose soil at the surface. If we construct a raft foundation at say 10 feet below ground, and build concrete walls around the periphery, this makes an excellent basement. Therefore, an engineer designing a building with a basement will tend to choose a raft foundation over other types of foundations.” (Anon., n.d.)

[image: ]
A raft foundation is constructed by first excavating the ground to a uniform, flat level.

Then, a waterproof plastic sheet is laid over the earth, and a thin 3" layer of plain cement concrete (PCC) is poured just to create a perfectly flat and level base for the foundation.

​After this, a waterproofing layer is installed, and then reinforcement steel for the raft slab is tied in place. After all the steel has been put in place, concrete is poured to the desired thickness, which is usually in the range of 200mm (8") to 300mm (12") thick for small buildings: this can be much thicker if heavy loads are to be carried.” (Anon., 2016)
Basements often extend several stories below ground. The soil or rock around the basement can easily be saturated with water. This water will seep into the building if the building is not waterproofed properly, as concrete is not impermeable to water (it allows water to pass through). So engineers pay a great deal of attention to the waterproofing design of basements, as once this is done, there is no way to repair it, so it must be done perfectly during construction.
 
The best way to do this is to wrap the outside of the basement in a waterproof layer called a waterproofing membrane. This should cover the bottom and all sides of the basement and should be placed between the soil and the concrete, so that the concrete always remains dry. The waterproofing membrane must also be physically strong, as the raft will be constructed on top of it, and the weight of the building will press down on it. This layer also serves to chemically isolate the building, as soil may contain chemicals that adversely affect concrete in the long run.
In some cases, engineers will work out a way to remove water from the soil below the basement whenever it builds up. While this sounds difficult, the solution is rather simple: during construction, perforated pipes are laid in the soil a few inches below the concrete raft. These are wrapped with geotextile, which is a kind of cloth that allows water to pass through, but not particles of soil. Stone chips are then packed around the pipes to allow water, but not soil to pass through. The raft is then constructed. The pipes then are turned to follow the walls of the basement and appear above ground. Later on, if engineers suspect that lots of water is in the soil around the basement, they can remove it by attaching pumps to the pipes and sucking out the water.” (Anon., 2016)
Conclusion
As can be seen from the above extract, the raft foundation suits this site's needs. The addition of a basement would be very advantageous for food storage. The cost advantages over a pile foundation system would also save on the buildings budget.
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