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1.0 Executive Summary
[image: image1]The University is about to enter a new stage of its campus development, with a two storey, steel framed building. I am carrying out a site investigation as part of the feasibility stage of the project. I must advise the contractor of which elements of the site investigation I’m considering being most significant and applicable to this site, given its historic background, and where I believe the greatest risk lies, citing relevant Building Regulations/Codes of Practice.  
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2.0 Terms of Reference 
2.1 The principal focus are:
2.1.1 To carry out a site investigation.
2.1.2 The report is due by the 15th December 2022.
3.0 Procedure

This section identifies the research sources used.

3.1 The research included sources on the subject of blended learning in education from websites and text books set out in the references and bibliography.
3.2 Notes taken in class also provided background to the research.
4.0 Findings
4.1 Site Details

The site proposals include a two-storey building the University is about to enter a new stage of its campus development, with a two storey, steel framed building, the ‘Innovation Matrix’ (on Plot C1, adjacent to the IQ building) of approximately 3,200 m2 of floorspace. The SA1 Waterfront is located to the east of the main shopping area and to the East of the Maritime Quarter. The Site is secured by UWTSD to regenerate the located area known as the SA1 Waterfront, close to the East of the city centre. The area is located on the central part of Swansea Bay, to the east side of the River Tawe where it joins the bay. Swansea Bay stretches from Port Talbot and Porthcawl in the east to the Gower Peninsula and Mumbles in the West. The site is flat and lies between 6 and 7 meters Above Ordnance Datum (AOD). The highest Local point is to the North of the site which is the Kilvey Hill at 190m. 
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                                The location for the new build is currently a car park which
                      includes a small amount of greenery.

                      As seen in the map view the River Tawe surrounds the                

                      site, there is an increased chance of the water flow effecting 

                      excavations on site.            

                      There are no obstructions above the site that could effect the       

                      works, no overhanging cables or wires and therefore there isn’t       

                      any height restrictions to consider. As seen in the photo above       

                      there is plenty of space around the area behind the IQ for                              

                      services and excess equipment. The surface of the site is flat,   

                      and there are no obscure areas around the site.  
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           As shown above there is two main access points to the site, this gives straight access from the A483 to the M4. When visiting the site it’s clear that there will be no access issues as the roads on the SA1 road is quiet with the majority of the traffic flow coming for the University campus. The bridge in the above photo does not have any weight or load restrictions to be worried about and there are no road construction that may influence the direction of large construction vehicles. The 2nd photo above shows the height of the apartments adjacent to the construction. This must be considered if deciding to use a swinging crane or other large obscure machinery. The site itself is classes as an open field site, due to what being constructed being only a small part of the site.  
4.2 Historical Appraisal    
“The bombing of Swansea by the Luftwaffe in World War Two culminated in three nights of devastation on 19, 20 and 21 February 1941. The centre of Swansea was turned from bustling streets to a pile of rubble”. Due to the bombing of Swansea in WWII there is a possibility of unexploded ordinance underneath the construction site and therefore extra care must be taken. It 
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mean cross contamination on the site.
Zeticauxo.com
The above map shows the bombing if Swansea in WWII and increases the likelihood of an UXO hazard in the SA1 area.
 “The Mumbles Railway was built as an industrial horse-drawn tramway in 1804-5, and became the first railway in the world to regularly carry passengers in 1807”. (Swanseamuseum) The railroad from Swansea and Mumbles become the most significate in Wales not just carrying passengers but also transporting materials to and from the Swansea area. The tracks aren’t in the area anymore but there could be a risk of contamination in the area due to it’s high activity over the last hundreds of years.
4.3 Geological appraisal
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Swansea, United Kingdom Weather Averages

Based on annual weather averages for Swansea, the best month to go for holiday is June and July. The temperature hovers around 15°c.

The table below displays max and min temperature and rain data for the whole year as an average taken from last 12+ years of historical data for

Swansea.
Month Day ays
January 8°c 5°c 1"
February 8°c 5°c 9
March 10°c 5°% 8
April 12°c 7°c 5 0

May
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When referring to the British Geological Survey there isn’t a subsidence risk that if associated with Swansea, There is a slight risk of slope instability problems if there is major changes in the ground conditions (British Geological Survey).
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August 18° 14°c 8
September 17°c 13°c 7
October 14°c 1°c 10
November 1°c 8°c "
December 9°c 6°c "

Average Weather in Swansea in December

The weather averages for the month of December, temperature averages around 9°c and at night it feels like 6°c. In December, Swansea gets on an 0
average 165.89mm of rain and approximately 11 rainy days in the month. Humidity is close to 83%.
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USING THE RISK MAPS

The risk maps provide a high level assessment of regional
World War Two (WWII) bombing densities and will help in
your decision on whether more detailed research by a UXO
specialist is required. Don’t forget that the maps address
bombing only. Further assessment is required to
determine whether other UXO hazard sources may affect
your site.

Typically, if the map shows that your site is in a moderate
or a high risk area, a is
recommended. If the map shows that your site is in a low
risk area, it is recommended that a

is undertaken to confirm whether any other
military activity may have occurred on your site.

You can incorporate your map into desk studies or other
reports being produced for your site.

Zetica has built the largest UXB database of its kind in the
UK. It includes a unique digital library of bomb census data,
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          www.goelogyviewer.bgc.ac.uk 
          The graph above shows the Geology of the SA1 Waterfront. The lithological description of the area is a grey, coal-bearing mudstones/siltstones, with seat earths and minor sandstones. The Lower Boundary base is taken from the base of the Marine band where grey, fossiliferous mudstones lay at the base comfortably overlie the Amman Rider Coal. Pennant sandstones mark the base of the Pennant Sandstone Formation or grey marine mudstones comfortably overlain by non-marine mudstones mark the base of the base of the South Wales upper coal Measures. South Wales coal measures formation – Mudstone, Siltstone, and sandstone. The bedrock was formed between 318 and 309.5 million years ago and it was during the carboniferous period. The carboniferous period includes some features: “great coal forests, conifers, the first reptiles to walk the earth and amniote egg, sharks and amphibians abundant, large & numerous scale trees and seed forms and lastly Appalachian Mountains form”. The area also includes Blown sand, blown sand is sand that has been transported there by wind or sand that is consisting of wind-borne particles. Given the exposure to limestone in South Wales gives us a sedimentary classification on rock which is sourced from weathering and erosion of rocks at the surface with a process of formation which is a sedimentation, brutal and lithification.

4.4 Archaeological Appraisal 
Past records suggest that the area in not within a zone of likely physical influence from past underground works. Coal does exist in the SA1 area which could be worked in the future. “Non-residential Coal Authority Mining Report”
- No mine entries within 20 meters of Apartment 100, South Quay, Kings Road, Swansea, SA1 8AL. 

- No evidence of damage due to geological faults or other weaknesses affected by coal mining. 

- Not within 800 meters of an opencast mine.

- Coal authority hasn’t received any sort of claim for any property since 1994.

- No record of mine gas emission exposure within the boundary of the property.

‘Archaeologists are unveiling new evidence of how Swansea's copperworks were the "Google of their day". Due to the large amount of copper activity in the 1950s there is an increased chance of contamination, copper includes sulphuric acid which is highly intoxicated and could make water poisonous to drink. Copper being excavated from the site means that dust from the metal and wind could spread it around the construction site.
4.5 Environmental appraisal
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 As stated in the “Variation of condition application relating to outline planning permission 2008/0996 (granted 11th October 2010) at SA1 Swansea Waterfront Innovation Quarter” The SA1 area was previously used for dock activities with railway tracks connecting cargo ships across the country (P21, View 10). Given the previous works on the SA1 waterfront, most of the services for electricity, water drainage, data and gas are already in place, and therefore the necessary. On the other hand, this could be a sign that there are underground infrastructure under the site.  infrastructure is ready to service the plot (P24, View 17). “Environmental Impact Assessment Scoping Opinion relating to a revised Development Framework for the SA1 Waterfront Regeneration Area” (22nd December 2014) Describes the site being located with hazardous installation consultation zone but since the issue is considered to be resolved. “Whether you are a developer, an agent, or an individual seeking planning permission for a development, if your development is of more than 1 house or of 100m2 or more of construction area you must also seek SAB approval alongside planning approval. You will not be allowed to start construction until the two permissions are granted” Due to the Sustainability drainage systems the Swansea council will not allow any planning to go ahead unless firstly approved by SAB, construction will not be allowed to start unless two permissions are granted. When analysing the Swansea air quality website, the date shows that the air quality is low risk therefore the effects of the construction of the building are unlikely to be noticed even by individuals who are sensitive to air pollutants. (Airquality, Swansea). Due to the IQ building being next to the construction site there will be continued activity around the site in term. The University is at it’s busiest when lectures are on Monday to Friday between the times of 9am till 6pm. Possibly starting construction in the summer would be the best option as it means there will be less activity in and around the University, and it would be perfect for setting up the site. Due to the close proximity of University apartments there is added risk of noise pollution. A noise pollution form can be accessed on the Swansea council website to report a complaint, therefore the use pf quieter machinery must be thought of at appropriate times. After completing a visual inspection of the site on (08/12) 10:00am most of the area is covered in concrete with a small amount of greenery. The surface area is very dry but please consider there hasn’t been rain for a number of days, what seems a dry greenery may become a wet and boggy. Consideration also must be taken for the meteorological office. The South Wales weather tends to be a wet throughout the year. 
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The above table shows that between the months of October and February, almost a third of the month are rain days which could cause disruption to the construction. When considering a time scale to be finished the weather must be taken into account.  
4.6 Conceptual ground model
Given the size of the building and the poor conditioned soil around the SA1 waterfront a deep foundation will have to be used to ensure the foundation reaches past the weaker soil and to the strong sub soil. A shallow foundation would mean it 
wouldn’t be able to hold the heavy load and create damages to the structure. The type of foundation that is best for the structure is Pile foundation. Driven Pile foundation would be the best construction method for the building’s foundation, the piles can be driven into the ground using a hammer or by vibrating it into the ground. West Glamorgan county council
When analysing these bore hole logs from the Swansea archives it shows that the quality of the soil in dense up to 7 meters down the description is a dense sandy gravel with traces of sandy clay. The strata description begins and consists of ashes (0.1-0.5), Fine grey medium sand (0.5-1.5), Sand with layers of soft clay (1.5-2.55), soft red-brown sand clay (2.55-3.50) Ground consisting of dense brick and clay (3.50-4.95) Dense brown sandy gravel with traces of clay (4.95-7.00). Therefore due to the poor quality of soil and the increased risk of water movement in and around the docklands pile foundation is the best construction option. The mixture of sand, silt and gravel indicates that the site may be underlain by beach or tidal deposits.

Above is a sketch of the Pile foundation what would be used for the New SA1 build. Due to the size and weight of the building, as well as the added pressure of water around the docklands its important that the building has a deep foundation. Also the area around the dockland could have added soil erosion and 
4.7 Site Summary
The highest risks from the site investigation is the contamination of copper across the site and also the water level when excavating due to it being a risk to human health. Even though there are no issues to access to site Consideration must be taken if using a crane near the university apartments. There is a chance of services already running underneath the site and therefore care must be taken when excavating. Weather could disrupt the timescale of the development and therefore its important that this is understood to ensure contractors are content. Noise pollution is an important factor to think about with the apartments just across the road and if you’re considering overnight construction.
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Location of New two storey building 
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