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[bookmark: _Toc512254192][bookmark: _Toc512334743]1.0 Site Investigation
A prior site investigation is very important in the preliminary stages of setting out a building. It is done through research and by making a site visit. A preliminary investigation will need to be carried out to gather background information about site specific characteristics that’s would need to be considered. The local authority often asks for a desk study to be carried out to as part of the planning application. The approved document C defines a desk study as ‘A review of the historical, geological and environmental information about the site’ 
[bookmark: _Toc512254193][bookmark: _Toc512334744]2.0 Preliminary desk top study 

[bookmark: _Toc512254194][bookmark: _Toc512334745]2.1 Location
Site location: The site lies on Swansea Bay to west of the city centre.
National Grid Ref: SS653923
Potential contamination: Hazardous or toxic chemicals possibly spilt over the years due to use of storage from dock. Coastal erosion also present in some surrounding buildings.
Adjacent land uses: Marriot hotel to the east with a car park surrounding the North East corner of site. Swansea civic centre to the west also with a surrounding car park to the North West.
Access: Access to the site will be from the car park in the civic centre which will be clearly signed to ensure safety. Access from the motorway from materials will be relatively easy where they can come off through jersey marine and down Oystermouth road.
[bookmark: _Toc512254195][bookmark: _Toc512334746]2.2 Review of site history from historic maps
In my findings while conducting my desk top investigation I looked at maps dating back form the late 1800’s to see what previous builds were present and whether we could expect to encounter any existing foundations or problems such as mine shafts etc. Previous maps suggest that the land was used previously mostly for storage of materials from the dock. There was also a saw mill on the dock which would have again used the area as storage. An ordinance survey map dated 1921 suggests that canister works was present in the proposed site so we could expect some foundations present in the sub soil. A more thorough ground survey and investigation will be carried out into the ground to ensure no canisters have been left in the soil which could cause a problem when excavating.
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Fig 1.1 OS map 1921 (oldmaps.org)


Another old map prior to the one previous shows that the land was vacant in 1888. This shows that there should be no other problems for us when building coming from the sub soil. 
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Fig 1.2 ‘key plan’ map of Swansea to help with fire insurance 1888. (britishlibrary.co.uk)


I have reviewed a number of OS maps from 1887 to now present maps and find no other cause for concern with previous buildings. All maps are consistent with each other and the only building that seems to be erected is the canister works.
[bookmark: _Toc512254196][bookmark: _Toc512334747]2.3 Current site photos and potential risks

[bookmark: _Toc512254197][bookmark: _Toc512334748]2.4 Potential receptors 
· Site workers 
· Trespasser’s 
· Surface waters 
· Groundwater 
· Water abstractions within 1km
[bookmark: _Toc512254198][bookmark: _Toc512334749]2.5 Mining activity
Although Swansea is an area notorious for mining there is no evidence that mining has taken place in this area. We can also presume that this is the case due to the close location to the sea front where it is very sandy. 

[bookmark: _Toc512254199][bookmark: _Toc512334750]2.6 Review of previous reports
Swansea council holds on record all planning decisions some going back to the mid 1900’s, records of the sites previous are either missing or incomplete. I have reviewed all records on the council website and can find no records for our exact site. 
[bookmark: _Toc512254200][bookmark: _Toc512334751]2.7 Site usage and contamination 
Details of the past and current uses of the land
2.7.1 Current usage and potential contamination
Most of the site is currently used a car park for the hotel and the civic centre with part arranged neatly as vegetation backing onto the cycle path and walkway along the seafront. The use of the site at the minute poses as a low risk to contamination, the only risks coming from the unlikely event of petrol/oil leaking from a car and the mild risk of air pollution while driving. 
2.7.2 Previous use and potential contamination 
The previous use as a canister works could pose a number of potential risks in terms of contaminated land. Although we are unsure what exactly was carried out in the factory we should take it with care. There is a moderate risk of contaminated land due to the potential chemicals that could have been handled in this plant and leaked into the ground. Also due to the weak control measures enforced by the government at this time we can have an incline that some hazardous waste could be sitting in the sub soil. Due to the close position to the dock there could have been fuel tanks stored on the land so precaution needs to be taken in respect to this. The BGS map also suggests that some metal could be present in the ground as it is ‘made ground’ this could cause potential hazards as they can be poisonous to the environment. 
2.7.3 Risk based on land contaminations
Risk at this site can be presumed to moderate due to the fact there is an unknown amount of contamination on the site. Previous uses are quite inconclusive and don’t give us enough information to class it as completely safe. Soil samples will be taken and tested and consultations with other people will give us more information
Potential hazards;
· Metals- Heavy metal ions such as mercury cadmium, lead, nickel and chromium. These metals can be very toxic or carcinogenic. There are growing health risks with the contamination of heavy metals in the environment.
· Fuel- carbon dioxide emissions resulting from the combustion of fuel can produce nitrogen causing acid rain. Any fuel found while excavating will need to be taken care of correctly.

[bookmark: _Toc512254201][bookmark: _Toc512334752]2.8 Geology, Hydrogeology & Hydrology

2.8.1 Geology
The British geological society 1:50000 shows the site to be underlain by unknown materials due to it being made ground. The sloping lines above the site indicates ‘made ground: mainly colliery and mineral smelting spoil, also some road and railway embankments’.
[image: ]Site
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Fig 2 
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Fig 3 




The BGS 1:50 000 scale shows bedrock geology South Wales Middle Coal Measures Formation - Mudstone, Siltstone and Sandstone. Sedimentary Bedrock formed approximately 310 to 318 million years ago in the Carboniferous Period. Local environment previously dominated by swamps, estuaries and deltas’
‘1:50 000 scale superficial deposits description: Blown Sand - Sand. Superficial Deposits formed up to 3 million years ago in the Quaternary Period. Local environment previously dominated by windblown deposits (U)’. (British geological survey, 2018)

2.8.2 Hydrology 
Sea is situated to the south with a marina to the east. Little risk of running surface water from these to hazards. Drains situated in both car parks either side of site.
Slight risk of rising water levels potentially causing a problem at very high tide. 







2.8.3 Hydrogeology

Character: Moderately productive aquifer
Summary: Regional, cyclic multi-layered aquifer with moderate yields from sandstones and many springs. Mine water quality poor but elsewhere reasonable.
[image: ]BGS Groundwater vulnerability Map.
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Fig 4

[bookmark: _Toc512254202][bookmark: _Toc512334753]2.9 Ecology and Archaeology 

[bookmark: _Toc512254203][bookmark: _Toc512334754]2.9.1 Ecology
The site has not been designated as a place of ecological importance by Nature Resources Wales nor is it a Site of Special Scientific Interest (SSSI). Although due to the high Amount of vegetation currently sitting on site with a number of trees, a local ecologist will be employed to safely advise us what time of year is best to remove the trees and remove remaining vegetation.  Trees can have massive effects on foundations. ‘In simple terms depending on various factors the closer a tree is to a new building the deeper the foundations must be taken down. The minimum depth for any foundation is 900mm; however this depth could be greatly increased, depending on how close the tree is to the new building’ (Darlington council Building control, 2014).

[bookmark: _Toc512254204][bookmark: _Toc512334755]2.9.2 Archaeological importance 
If anything that could be deemed archaeologically important is discovered building works needs to be temporarily halted and relevant body informed. 

[bookmark: _Toc512254205][bookmark: _Toc512334756]3.0 Consultations
· Environment agency- Contact to the environment agency to provide us with site specific information that they may hold. 
· Petroleum officer- Contact to the petroleum officer where there is a likelihood fuel tanks could have existed on site.
· Adjacent land owners- Contact to discuss closure of car parks.

[bookmark: _Toc512254206][bookmark: _Toc512334757]4.0 site walkover 
From visiting the site the site is in a perfect location for a new café or ice cream parlour in the area. There is no surrounding buildings with a similar purpose so suggests a place like this would thrive. The site is situated on the coastal path with two access routes running through it. These two routes will need to do shut off and redirected while construction is under way. The coastal path along the front will be kept open at all time during the build but 7ft hoarding will have to surround the site with a manned entry point due to the high volumes of by passers. I know where the site boundary would be placed to allow ease of access for staff and materials, not to greatly impact surrounding business and to safely keep out the public. 
Access to the site is quite straight forward with the use of Oystermouth road and the terrain is also very flat so shouldn’t have too many problems. Due to the location of the site, materials would be delivered every 2 days to allow work to be completed until that point when another delivery would arrive. I would use this method of construction because the site isn’t big enough to hold all materials on site at the same time. We are also intruding onto two carparks where cars will be passing all day so constant disruption from Lorries is not needed.
Consultation with the Marriott hotel and the civic centre will go ahead to discuss closing off parts of both car parks to ensure safety. The Marriott hotel car park will be used for delivery of materials but this will be coordinated to ensure safety.
The site is not flat and will need and excavator to remove the waste material from the large lumps of vegetation on site, once this is completed the site is relatively flat.
The Marriott has a pump house situated on our site so this will need to be relocated before any work can go ahead. This area will then require much further investigation as we are now unsure about the presence of drains on site and what potential risks they could cause when digging out our foundations.
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Fig 5Site Outline





[image: E:\Con Tech\Images\image 2.jpg]
This shows the pump house that is situated on our site that will need to be relocated in order for the works to go ahead. I would advise close consultation with the hotel in order to get it removed quickly and in time for our works to begin.

Fig. 6.
[image: E:\Con Tech\Images\image 1.jpg]
The following two images dhow the two walkways that will be cut off during the site set up. As shown in Fig. 11. Pedestrians will be relocated around safe to ensure their safety.
Consultation with the council wil go ahead to ensure that there is no problem closing these, as we ensure to keep the walkway open along the coast.

Fig 8
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Fig 9




[image: E:\Con Tech\Images\image 3.jpg]
This is the public seating area that will need to be excavated and flattened for our build to commence. Again the Marriot will be spoken to and agree on when destruction can take place.



[image: E:\Con Tech\Images\image 4.jpg]Fig 10

This Shows part of the Marriot car park that will be closed off. This area will consist of the manned entry point for site entrance and delivery of materials.



Fig 11
[bookmark: _Toc512254207][bookmark: _Toc512334758]5.0 Desk top conclusions
To conclude the desk top survey there is no reason to believe that there is any reason to be worried about risk of a landslip due to how flat the land is. There is no problem with mining on the site and the previous use should not hamper with new site development. There are no geological weakness in the area and the vegetation will be destroyed to erect our building. Further testing is needed to fully understand if there is a risk of coming along contaminants in the soil.

[bookmark: _Toc512254208][bookmark: _Toc512334759]6.0 Recommendations
There is need for further investigation as there we cannot be sure of the contaminants in the soil or how good the land will be for solid foundations. Further testing will include Laboratory testing soil and rock. Trail pits and bore holes will also be dug to ensure what foundations are necessary for the build. 
· Trial pits dug quite deep at 3 metres to help understand the geology of the site which will give us an indication of the foundations required. Laboratory testing of the soil and rock will be a result of the excavated material. 
· Plate loading test 
· Penetration test
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				Fig 12
[bookmark: _Toc512254209][bookmark: _Toc512334760]7.0 Further Investigations 

[bookmark: _Toc512254210][bookmark: _Toc512334761]7.1 Laboratory testing soil
Soil samples to be sent off for further investigation with a number of tests run such as;
1. Classification and index testing (soil description, grain size analysis, water content, density etc.)
2. Simple strength tests (cone, pocket penetrometer, uniaxial test, etc.)
3. CT-scanning of soil samples
4. Advanced stress-strain strength tests; 
4.1   Triaxial test 
4.2   Direct simple shear (DSS)
4.3   Oedometer test 
4.4   Resonant column test
5. Piezoceramic ‘Bender element’ test. (GMAX)
6. Ring shear test
7. Plane strain tests
8. Specially designed tests for soils with gas, frozen soil, etc.
9. Permeability tests - soil and filter/drain
10. Laboratory testing in the field
11. Model testing - soil-structure-interaction in Laboratory and in the field (in-situ)
12. High/low temperature tests

[bookmark: _Toc512254211][bookmark: _Toc512334762]7.2 Laboratory testing rock
Rock samples to be sent off for further investigation to find out strength. Tests such as;
· Unconfined compression tests for rocks
· Triaxial compression test for rocks
· Splitting tension test for rocks
· Beam bending test for rocks
· Ring shear test for rocks

[bookmark: _Toc512254212][bookmark: _Toc512334763]7.3 In-situ testing
· Trial pits
An excavation of the ground will take place in order to study and sample the composition and structure of the subsurface. This will give us a better indication of the geology directly under the site and an indication of the water table. A JCB backhoe excavator will be used and to dig approximately 3-4 metres. 
Advantages of using this method; ‘Varied sample size, Allows soakage testing, visual perspective of the “living ground” and Allows contamination source to be “chased”’ (Geotechnical and environmental consultations, n.d.)

· Bore holes 
No need for excavation of bore holes as foundations are not very deep. Raft foundation has been suggested although if further investigation shows that raft is not appropriate bore holes will be dug.
· Plate loading test 
Using the trial pit and a hydraulic jack this is a cost effective application for assessing the bearing capacity of unknown conditions.
· Penetration test
Can provide an indication of the density of granular deposits such as sands and gravels which will be important in the area that we are working in. 
Other things to be considered are the GIS survey, Topography of the ground, surface and ground water and any local information about the site





[bookmark: _Toc512254213][bookmark: _Toc512334764]8.0 Building design, recomendations and specification  

[bookmark: _Toc512254214][bookmark: _Toc512334765]8.1 Design 
The buildings ground floor will be a twenty metre by fifteen metre rectangle resulting in a 300m sq area. The first floor will be half that size keeping the 20m width and the length being 7.5m resulting in a total area of 150m sq. The building will be simple timber frame construction to minimise cost and enhance the speed of construction. 
[bookmark: _Toc512254215][bookmark: _Toc512334766]8.1.1 Foundations 
Raft foundations have been recommended due to the area possibly being susceptible to movement of strata. They also tend to be used for commercial buildings due to an increased load so would be applicable to our design. Due to the presence of sand in the area there is a possibility that the soil has a low bearing capacity. This would mean the weight of the building needs to spread out over a large area to create a stable foundation. Advantages of using this method of foundation is that the foundation and floor slab is combined which saves time and materials and less excavation is required. They are ideal for poor ground conditions which topography reports have suggested as there is a lot of blown sand in the area. Although further investigations will indicate to us the correct loading capacity.
[bookmark: _Toc512254216][bookmark: _Toc512334767]8.1.2 Walls
Cavity wall construction to consist of 100mm dense concrete block to the outer skin with 110mm cavity partially filled with 60mm King span rigid insulation board compromising a second dense block. All perimeter walls to be dry lined at inner facing with plaster board. ‘Dot and dab’ application. All blocks laid in a full bed of mortar. Timber laths will be placed inside the cavity in order to prevent mortar droppings. These will be drawn up through the cavity as work proceeds. Mortar droppings on wall ties to be removed daily by washing down. Ties are located every 750mm horizontally and 450mm vertically. Additional ties located around all openings. Smooth rendered type finish applied externally to all faces. Offwhite yellow colour. 
[bookmark: _Toc512254217][bookmark: _Toc512334768]8.1.3 Roof 
8.1.3.1 Roof of first floor 
Traditionally built roof with trussed rafters. (Fink roof). 100x50mm rafters tied to 150x50mm ceiling joists fixed at 400mm. Finished with a high tensile felt covering with grey slate tiles. 
8.1.3.2 Roof of catering facilty 
Flat roof construction. Warm deck roof with a 5 degree pitch. Joists placed every 400mm secured by galvanised steel hangers and nailed every hole. Finished with a 3 layer felt build up and secured to abutment wall with lead flashing.





[bookmark: _Toc512334769]9.0 Site Set up
[bookmark: _GoBack]The site set up would be as shown in fig 11 that is the set up and lay out of the site that I would use in order to extradite the work in a safe manner. There would be a variety of plant that I would use in order to carry out this work;
· 2 tonne excavator and earth moving plant 
This would flatten the site and carry away waste material 
· Small crane 
This would transport material around safely
· Concreting plant (mixer, paver and a power float)
This would help lay the foundations 
· 7ft hoarding 
This would surround the site to keep out trespassers
· Construction grade night lamps
Keep the site lit prevent intruders and provide suitable lighting for staff
· Scaffold and cherry picker
For when building works begins over the safe working height
· Contractors would bring their own tools onto site
PPE would be supplied to all employees with spare PPE stored in staff welfare facilities. 
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