Adam Darbyshire - 1905106

Fundamentals of Construction Technology.

ACBA4001 Assignment 1.

Introduction.
We have been instructed by a joint agreement (venture) between the City and Council of Swansea and the Marriott hotel (Swansea) to produce a preliminary desktop study for a new restaurant and ice cream parlour (with managers apartment) as part of the feasibility stage of the project prior to a full site investigation.

Site location.
The proposed site is located west of the Marriot hotel car park stretching over to the east end of the Swansea Civic Centre. The site is currently situated over an asphalt pedestrian footpath/cycle path and sits in line with the foreshore cycle path boundary (NCN4). (Nantel, 2020)
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(Nantel, 2020) Ref: ACBA4001 Assignment hand out
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(Nantel, 2020) Ref: ACBA4001 Assignment hand out

Site description.

The site is comprised of a section from the Swansea civic centre’s eastern visitor’s car park and shares the western edge of the Marriot hotel car park. A pedestrian footpath/cycleway (NCN4) 3m wide runs through the middle of the proposed site joining Dunvant Place to the foreshore, in addition there is a footpath connecting the Marriot hotel car park to the foreshore. (Google Maps, 2020 (2))

Site Access
Primary access to the site is via Dunvant Place (located north of the site) which leads onto the main highway of Oystermouth Road – A4067. (Google Maps, 2020 (2))







Site history

	Year.
	Ref.
	Source.
	Detail.

	1876 to 1877.
	Appendix 4
	National library of Scotland.
	The site area at this point is undeveloped but the site area around the proposed development site has:- 
With a hospital for contagious diseases. At some point, a railway line was installed connecting the south dock to Victoria station that runs through the site parallel to the foreshore walls. 
Residential area made up of Sloan street, Paxton street and Bathurst street.

	1897.
	Appendix 5
	National library of Scotland.
	The site is undeveloped. Surrounding area has a locomotion shed with railway lines on each side connecting in. railway track connecting the south dock to Victoria station. Residential area made up of Paxton street, Sloan street and Bathurst street. 

	1913 to 1914.
	Appendix 6
	National library of Scotland.
	The site is undeveloped; locomotion shed is visible with railway tracks feeding into it. Railway line connecting south dock to Victoria street.

	1938.
	Appendix 7
	National library of Scotland.
	No significant changes to the site or surrounding area.

	1947.
	Appendix 8
	National library of Scotland.
	No significant changes to the site. Locomotive turntable located around site area. 

	1964
	Appendix 9
	National library of Scotland
	No significant changes to the site or surrounding area.

	1979 - 1984
	Appendix 10
	Wales Online
	In 1979, the train yard and buildings in the proposed site area were demolished and cleared to make way for the construction of Swansea County Hall later to be named The Swansea Civic Centre.
Phase one of construction started in 1979 and was completed in 1982, Phase two was completed in 1984 

	1989
	
	Travelweekly.com
	In 1989 the Marriott Hotel was constructed east of the proposed site area 
Ref travel weekly 
(Travelweekly, n.d.)



Current site usage.
Currently the site is being used as carparks for Swansea County Hall and The Marriot Hotel, with a path also connecting the foreshore to the Marriot Hotel’s car park. In addition, a cycle path / footpath runs directly through the site from the foreshore north to Dunvant Place. (Google Maps, 2020 (3))
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(Google Maps, 2020 (1))
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(Google Maps, 2020 (2))
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(Google Maps, 2020 (3))

Recommendations for full site investigation

Historic and Current land use with potential to impact future site development.
The table below outlines former and current sources of potential impact to the site development.
	Source
	Direction
	Period
	Comment

	Train tracks and locomotion sheds
	North West of site
	      1870s-1960s
	Industrial brown field site contaminants from sheds.

	Timber Yard and Saw Mill 
	North East of site
	1876 - 
	Potential for ground contamination from timber yard and saw mill.

	Mining Area
	On Site
	1800’s - 
	Site is within the south Wales Coal Mining reporting area

	Bombing during WW2
	On site
	1941
	Potential for undetonated bombs.

	Footpath to the Marriott Hotel car park
	On Site
	1989 - Current
	Right of way issue, may require diversion

	Cycle path/footpath
	On site
	1989 - current
	Right of way issue, may require diversion



Significant Elements of full site investigation
Industrial contaminants may be present in ground due to the railway tracks and locomotion sheds.
In 1942 during WW2, The city of Swansea was heavily bombed for 3 nights by German Planes, with the north and south docks being the main target for the German bombers (BBC, 2011), A possibility of undetonated bombs exists although the development of the site in the 1970’s and 1980’s (The County hall/Civic Centre and the Marriott Hotel) (BBC, 2011) and more recently the cycle/footpath to Dunvant Place from the foreshore should have investigated this issue. (Google Maps, 2020 (3))

The site is within an Airport Safety Zone with constraints to “All Developments exceeding 90 metres in height (295.3 feet).

Potential for site flooding:
1. Floodzone 3 – 1% or greater Fluvial Flooding or 0.5% or greater tidal flooding
2. Surface Water – Intermediate

The Site area included a train yard with locomotion sheds and timber yard / saw mill which may pose a risk with regards to soil contaminants (further investigation re: Natural Resource Wales) and bore holes / trial pitting to gain samples for soil analysis.

The Site is lies within the South Wales Coal Mining reporting area (further investigation re: Coal Authority)

Within the proposed site are a cycle/footpath from the foreshore to Dunvant place and a second footpath from the foreshore to the car park of the Marriott Hotel. (Further investigation with regards to relocating the cycle / footpath’s re: Swansea County Council)

Site Amenities (Required) 
Water – Dwr Cymru
Power – Western Power
Archaeology - The Glamorgan-Gwent Archaeological Trust Ltd
BT Openreach

Main considerations for the project feasibility study at the current stage;

1. City and Council of Swansea has announced a planned development of the Civic centre site into a mixed-use development (residential and business) which may influence the feasibility of the project. - Trebor Developments LLP have been appointed as partner in the development - http://trebordevelopments.co.uk/trebor-wins-swansea-city-waterfront-brief/
2. Approval from City and Council of Swansea to relocate the cycle / footpath around the proposed development.
3. Cost of relocating the cycle / footpath.


Building Regulations / Codes of Practice

Site investigations fall under Building Regulations Guidance: part C (resistance to contaminants and moisture) (Wales) (Welsh Government (2017)

Section 1:
Clearance or treatment of unsuitable material
Site Investigation
British Standard 9530:1999 provides guidance and codes of practice for site investigations with;
BRE Digest 322 Site investigation for low-rise building: procurement, 1987.
BRE Digest 318 Site investigation for low-rise building: desk studies, 1987.
BRE Digest 348 Site investigation for low-rise building: the walk-over survey, 1989.
BRE Digest 381 Site investigation for low-rise building: trial pits, 1993.
BRE Digest 383 Site investigation for low-rise building: soil description, 1993.
BRE Digest 411 Site investigation for low-rise building: direct investigations, 1995.
(Welsh Government (2017)

Section 2:
Resistance to contaminants
Risk Assessments for sites which may be affected by contaminants are under;
BS 5930:1999 Code of practice for site investigations.
BS 10175:2001 Investigation of potentially contaminated sites. Code of practice.
(Welsh Government (2017)
Contaminants: Remedial measures
Guidance in relation to ground cover layers is included in;
Construction Industry Research and Information Association (CIRIA) Report
SP124.
BS 3882:2015 Specification for topsoil 
(Welsh Government (2017)

Section 3: 
Subsoil drainage
This section assumes the site is generally not subject to flooding (general flooding)
CIRIA Publication C506 Low-cost options for prevention of flooding from sewers, 1998.
(Welsh Government (2017)

Section 4:
Floors
Section 4 covers guidance on five floor situations; ground supported floors / suspended timber floors / suspended concrete floors/ interstitial condensation in ground floors / surface condensation and mould growth in on any type of floor;
BRE/Environment Agency Report BR 414 Protective measures for housing on gas-contaminated land, 2001.
BRE Report BR 211 Radon: guidance on protective measures for new dwellings, 1999.
CP 102:1973 Protection of buildings against water from the ground (AMD 1511) (AMD 2196) (AMD 2470) (Partially superseded but remains current) BS 8102:1990 Code of practice for protection of structures against water from the ground.
BS 8500-1:2002 Concrete - Complementary British Standard to BS EN 206-1. Method of specifying and guidance for the specifier (AMD 14639) (No longer current but cited in Building Regulations guidance) (Superseded by BS 8500-1:2006+A1:2012. Together with BS EN 206-1 and BS 8500-2 supersedes BS 5328-1:1997, BS 5328-2:1997, BS 5328-3:1990 and BS 5328-4:1990.)
(Welsh Government (2017)

Local Authorities
City and Council of Swansea Planning Department - https://www.swansea.gov.uk/planningapplications
City and Council of Swansea Building Control - https://www.swansea.gov.uk/bcon
City and Council of Swansea Highways Department - https://www.swansea.gov.uk/article/6817/Highways
City and Council of Swansea Council - https://www.swansea.gov.uk/residents

City and Council of Swansea Planning Department 
Swansea planning department will be needed to approve the planning application before building can commence. In addition, they will be able to inform on any policies, standards or guidance that may have been overlooked.  
 
City and Council of Swansea Building Control 
Building control will aid in ensuring the construction of the building is up to the correct industry standard and to ensure the built environment is up to current health and safety regulations.  
 
City and Council of Swansea Highways Department 
Highway control will be needed to help divert pedestrians, where necessary around the proposed site. They will be needed to control traffic around the site. Permission will also need to be granted for access to the site.   
 
 
The City and Council of Swansea  
The City and Council of Swansea will need to give permission for the build to go ahead and there will be a need to move and or divert the cycle path/footpath (NCN4).  

Foundation Details
One of the main requirements a foundation must meet, is to take the load of a structure and distribute that load evenly into the ground. As well as distributing the load, it also guarantees the building is anchored securely into the earth, stopping any movement due to severe weather or frost heaves. It also acts as a solid and even base for the contractors to start building off. (Designing Buildings Wiki, 2020 (1))

Strip foundation.
Strip foundations are commonly used to support light structural loads. They are suitable for a wide range of soil types but must be tied into good load bearing subsoils. A traditional strip foundations depth is equal to the width of the wall being constructed, with deep strip foundations sometimes being required if the surface soils are loose and if the best load bearing soils are found deeper. (Designing Buildings Wiki, 2020 (2))

Pad foundation.
Pad foundations are usually shallow foundations used to support low load bearing structures. Sometimes a deeper foundation is necessary to anchor the foundation into solid load bearing soils if the surface soils are not strong enough to support the loads. These foundations are commonly used to support columns and pillars because the loads are exerted vertically into the ground.  (Designing Buildings Wiki, 2020 (3))

Raft foundation.
 These foundations are used when differential settlement is likely to form or the surface soils are too soft and the loads need to be spread across a wide area. This is achieved by a concrete bed (also known as a “raft”) being poured to give a wider surface area for the loads being imposed to travel down into the ground.  (Designing Buildings Wiki, 2020 (4))

Pilled foundation.
Pile foundations are long columns of concrete or steel driven into the earth to a suitable soil type or rock to support the structure above. Because of this, they are an extraordinarily strong foundation and are popular in the construction of superstructures, bridges or any major load bearing structures. The piles are sometimes forced into the ground by heavy machinery with pneumatic hammers or can be bored and poured in situ. (Other methods of installing piles also available) (Designing Buildings Wiki, 2020 (5))

Limitations

In appendix 1, 2 and 3 are copies of bore hole results taken during construction of the Swansea county hall, later renamed the Swansea Civic Centre, it is located North West of the proposed site and may give an indication of the ground conditions to be found on site.  Due to current covid-19 restrictions we were unable to obtain these directly from the West Glamorgan Archives located in The Swansea Civic Centre but were able to obtain a copy through a third party.  Once the Covid-19 restrictions are lifted we will be able to verify that the bore hole results in appendix 1, 2 and 3 are accurate and if required update this report. (City and Council of Swansea, n.d.)

The borehole was drilled to a depth of 22m, a summary of the soil types found are shown below.

	Depth range in Metres
	Description
	Thickness - in Metres

	0.00 – 0.50 
	Made ground – consisting of ashes
	0.50 m

	0.50 – 1.50 
	Made ground – loose, light grey fine – medium sand
	1.00 m

	1.50 – 2.55 
	Made ground – grey sand with layers of soft sandy clay
	1.05 m

	2.55 – 3.50
	Made ground – soft red brown sand clay with brick shale
	0.95 m

	3.50 – 4.95
	Made ground - dense bricks, ashes, sand and clay
	1.45 m

	4.95 – 7.00
	Very dense sandy gravel with traces of sandy clay
	2.05 m

	7.00 – 7.95
	Very dense brown sand with same gravel
	0.95 m

	7.95 – 11.00
	Stiff grey – brown gravelly boulder clay
	3.05 m

	11.00 – 18.60
	Very stiff grey gravelly boulder clay
	7.60 m

	18.60 – 22.00
	Grey mudstone ( Driller’s description )
	3.40 m


(City and Council of Swansea, n.d.)



The bore hole results show that the first 4.95m of ground is made from various land fill with sand and gravel between 4.95 metres and 7.00 metres, between 7.95 metres and 18.60 metres we find gravelly boulder clay and grey mudstone (drillers description) between 18.60 and 22.00 metres.
With these results, we would expect the project to require pile foundations, sketches of two types of pile foundations are shown below. (City and Council of Swansea, n.d.)

Pile Foundation 1						Pile Foundation 2
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(Designing Buildings Wiki, 2020 (5))			(Designing Buildings Wiki, 2020 (5))
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Appendices

Appendix 1 (City and Council of Swansea, n.d.)		Appendix 2 (City and Council of Swansea, n.d.)
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Appendix 3 (City and Council of Swansea, n.d.)
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Appendix 4
Glamorgan XXIV (includes: Coed Ffranc; Swansea.)
Surveyed: 1876 to 1877
Published: 1884 
National Library of Scotland
Swansea 1876 – 1877
https://maps.nls.uk/view/102342508
[image: ]
(National Library of Scotland, 1884)

Appendix 5
Glamorgan XXIV.SW (includes: Swansea.)
Revised: 1897
Published: 1900

National Library of Scotland
Swansea 1897
https://maps.nls.uk/view/102183147
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(National Library of Scotland, 1900)



Appendix 6

Glamorgan XXIV (includes: Coed Ffranc; Swansea.)
Revised: 1913 to 1914
Published: 1921

National Library of Scotland
Swansea 1913 – 1914
https://maps.nls.uk/view/102342505
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(National Library of Scotland, 1921)


Appendix 7
Glamorgan XXIV.SW (includes: Swansea.)
Revised: 1938
Published: ca. 1945

National Library of Scotland
Swansea 1938
https://maps.nls.uk/view/102183141
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(National Library of Scotland, 1945)





Appendix 8

Glamorgan XXIV.SW (includes: Swansea.)
Revised: 1947
Published: 1951

National Library of Scotland
Swansea 1947
https://maps.nls.uk/view/102183138
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Appendix 9

SS69SE - A (includes: Coed Ffranc; Swansea)
Surveyed / Revised: 1875 to 1964
Published: 1964

National Library of Scotland
Swansea 1964
https://maps.nls.uk/view/189239406 
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Appendix 10

Construction County Hall
Wales online
(Walesonline, 2019)
https://www.walesonline.co.uk/news/wales-news/forgotten-houses-birth-one-swanseas-15905059 
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