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1.	Describe appropriate site evaluation, site and soil investigation techniques.
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[bookmark: _Toc56439527]Executive Summary

This report aims to examine the chosen site and its historical background, and the techniques in which an investigation could take place given the background of the site and any potential risks. The report then concludes with possible foundations of which the building could be constructed upon.

[bookmark: _Toc56439528]Terms of Reference

The principle focus is to explore the means of a site investigation given the background of the site, identify the relevant legislation, and conclude with appropriate means of foundation to the proposed building.

[bookmark: _Toc56439529]Procedure

The research conducted includes secondary sources from websites and textbooks, and also notes from class study.

[bookmark: _Toc56439530]Findings
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[image: Diagram, engineering drawing

Description automatically generated]The location chosen for the proposed restaurant and ice cream parlour can be found in grid reference 51°36'49.5"N 3°56'42.9"W and is situated in the current car park of the Marriott Hotel. In 1900 it can be observed that there were houses adjacent to rail lines leading to either side of the south dock. The historic map also shows engine sheds and gas works. One can assume from that, alongside the sandy foreshore it can be expected to find pollution from previous heavy industry (Old-Maps, 1900). Furthermore, Swansea is famously known as “Copperopolis” and had success in the industrial revolution smelting predominantly copper, where the ore was brought in on ships. This common knowledge would indicate that the ground has potential to be contaminated.  






Figure 1 (Old-Maps, 1900)

[image: Map

Description automatically generated]The topography of the site shows the area to be reliably above sea level and generally flat, with an average elevation of 89ft (Swansea Topographic, n.d.). By looking at the images it can be observed that there are no apparent water courses and the location is situated adjacent to the foreshore, therefore the potential for water run off flooding is low, but consideration must be taken for protection from the sea.         




  


Figure 2 (Swansea Topographic, n.d.)
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Figure 3 (British Geological Survey, 1987)


Attached is the bore hole log prepared for “The proposal of new county hall Paxton Street Swansea” (British Geological Survey, 1987). It shows made ground to a depth of approximately 5 metres. Below this depth we begin to encounter “very dense brown sandy Gravel” to a depth of approximately 8 metres. The water table is found at 5.7 metres. “stiff grey-brown gravelly boulder clay” is to be found up to a depth of 18.6 metres. 

[bookmark: _Toc56439532]Recommendations

The bore hole logs shown in figure 3 suggest that the site investigation will need to reach depths of 22 metres. The investigation should comprise a set of bore holes based on a 10-metre grid within the proposed building footprint. It’s also evident that a drilling method specifically consisting of a “percussion 200mm dia. to 15.0m “open hole” rotary drilling from 15.0m to 22.0m” was used in the bore hole investigation, and this implies similar methods could also be used in the proposed site investigation (British Geological Survey, 1987). 

The background findings in this report shows firstly the previous construction of housing and engine sheds. Therefore, even though in figure 3 there isn’t evidence of previous foundations, it would be recommended that trial pits and trenches be excavated to investigate the possibilities of obstructions from previous constructions (Old-Maps, 1900). If old foundations were left in the site area this could cause differential settlements and thus need to be removed. It should also be noted that due to the construction of housing, there is a possibility that dead or live services could be found present e.g. water, gas, and electricity. Therefore, a utility services enquiry should be made and concluded before the site investigation is commenced. 
Rail lines were also present in figure 1, and although it is more than likely that they will have been removed, the site should be checked for contaminated ballast (Old-Maps, 1900). Furthermore, given the evidence of previous heavy industrial use, it is important that the specialist geotechnical contractor takes appropriate samples of both the soils and the water for laboratory analysis to check for contaminants. The most common and likely to find heavy metals in a contaminated site are; lead, copper, nickel, zinc, mercury, and cadmium just to name a few (Raymond A. Wuana, 2011).

With regard to the water, whilst there are no water courses evident the investigation should explore the possibility of the water table being contaminated and therefore be addressed during the construction phase. 

Looking at the BS 5930 code of practise for ground investigations it can be seen that a desktop study should be carried out as seen above. This code of practice also indicates that investigation should be made into the possibility of the site flooding (bailey.persona-pi.com, 2011). It is also evident from the planning permission application requirement of the local authority that a flood consequence assessment is carried out together with a design and access statement and an environmental impact assessment (making a planning application, 2020).     

Examining the site, it is currently a tarmac car park. Therefore, suitable equipment will need to be made available for the rigs to start work.

[image: ]Based on the preliminary observations it would appear that a raft foundation would be most suitable. Strip foundations would be inappropriate in this made ground situation as the bearing capacity would likely be poor. Similarly, a pad foundation would be inappropriate as it is more suitable for shallow excavations which in this case would mean it would be sitting in the made ground. Pile foundation are generally more appropriate for taller, heavier buildings. End bearing piles would have to penetrate through the made ground and the gravels to found in the mudstone and thus be 19 metres long. Therefore, piling is deemed excesive. The installation of a raft foundation would involve the removal of the made ground which should be taken to an appropriate tip when contamination levels have been determined and therefore the raft be installed on the gravel. It is presumed that reinforced walls at 5 metre centres (the choice of concrete or block to be determined after the ground investigation) will be constructed from the raft in order that a reinforced concrete slab be constructed at ground level. It would also be advised that 1:1 side slopes be provided to the excavated hole in the made ground to provide stability of the excavation. 















 



Figure 4

Furthermore, looking at the sketches drawn, the total sum of waste removal of made ground would equal 2625 cubic metres. Between the walls standing on the raft, granular fill would be compacted to form the underside of the reinforced ground floor slab.

This leads onto the next topic of the location of the works area and compound. It is essential for close collaboration with the Marriott Hotel management to minimise disruption to the operation of the hotel. The one-way system that is currently in place can be maintained, with the flow of traffic shown in figure 5. The contractor’s traffic can peel off into a compound area and leave the site without passing the hotel entrance or mixing with visitor cars parking.
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Figure 5


A site visit has shown that there is room for this plan shown in figure 5 to work. The blue rectangle shows a 10m x30m footprint of the building, with that the white area indicates the side slope working area. The orange thus shows the contractor’s site compound.



[bookmark: _Toc56439533]Conclusion

The site comprises made ground to an approximate depth of five metres and this will have to be removed or piled through. The building is a two-storey structure which equates to little more than a large domestic dwelling, so piling has been discounted. Similarly, shallow strip and pad foundations can be discounted as inappropriate because of the made ground the solution has therefore been determined to be a raft. It is regrettable that the raft will be at a depth of five metres and a walled structure will have to be constructed to support the ground floor slab on granular fill.  As an alternative to filling the walled structure, the space could be utilised as a basement for the building.
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This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	GENERIC ASSESSMENT CRITERIA



	Level 4

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 4 students will be expected to have demonstrated knowledge of the basic underlying concepts and principles of a subject, and an ability to evaluate and interpret these within the context of that area of study. They should be able to present, evaluate and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of their subject(s) of study. They will have learned how to evaluate different approaches to solving problems, and will be able to communicate the results of their study/work accurately and reliably, and with structured and coherent arguments. They will be able to undertake further training and develop new skills within a structured and managed environment and will have the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.



	Level 4
	FAIL
	MARGINAL FAIL
	SATISFACTORY
(3rd / Pass)
	GOOD
(2.2 / Pass)
	VERY GOOD
(2.1 / Merit)
	EXCELLENT
(1st / Distinction)
	EXCEPTIONAL
(1st / Distinction)

	Category
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-84%
	85-100%

	Engagement with literature (including reading, referencing,
academic conventions and
academic honesty) 
	Little or no evidence of reading and/or reliance on inappropriate sources.
Views and findings mostly unsupported and non-authoritative.
Referencing conventions used incoherently or largely absent.
	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.
	Engagement with a limited range of mostly relevant and credible sources but with some reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.
	Engagement with an appropriate range of literature, including sources retrieved independently. Some over-reliance on texts rather than other sources. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources.  Generally sound referencing, with no/very few inaccuracies or inconsistencies.
	Engagement with an extensive range of relevant and credible literature. Consistently accurate application of referencing. 
	Exceptional engagement with an extensive range of relevant and credible literature. High-level referencing skills consistently applied.

	Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)
	Major gaps in knowledge and understanding of the basic underlying concepts and principles of the subject matter. Inclusion of irrelevant material.  Substantial inaccuracies. 
	Gaps in knowledge of the basic underlying concepts and principles, with flawed or superficial understanding. Some significant inaccuracies and/or irrelevant material.  
	Limited knowledge and understanding of the basic underlying concepts and principles within the subject area. Some elements may be missing. 
	Knowledge of the basic underlying concepts and principles is accurate with a good understanding of the field of study but lacks depth and/or breadth.
	Competent knowledge of the basic underlying concepts and principles.  Exhibits very good understanding. 
	Excellent knowledge and understanding of the basic underlying concepts and principles of the subject. 
	Exceptional, detailed knowledge and understanding of the basic underlying concepts and principles

	Cognitive and intellectual skills 
(Evaluate underlying concepts and principles of a subject and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements.) 


	Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts and principles.
Failure to develop arguments, leading to illogical or invalid judgements. Minimal or no use of
evidence to back up views.

	Largely descriptive work, with superficial evaluation of the underlying concepts and principles. Weak interpretation of data, flawed development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.
	Limited attempt at evaluation of the underlying concepts and principles, tending towards description.
Can interpret qualitative and quantitative data but with some errors. Some evidence to support emerging arguments and judgements but these may be underdeveloped or with a little inconsistency / mis-interpretation.

	Good evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data, with minor errors.
An emerging ability to use evidence to support the argument.
Mostly valid arguments and logical judgements. 
	Sound evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately. Ability to devise arguments using evidence to make mostly appropriate and valid judgements. 

	Excellent evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately and with some insight. Excellent ability to devise arguments using evidence and make appropriate and valid judgements. 
	Exceptional evaluation of the underlying concepts and principles based evidence. Outstanding interpretation of qualitative and quantitative data.
Exceptional ability to devise arguments using evidence and make wholly appropriate and valid judgements. 

	Practical skills
(Different approaches to solving problems in particular contexts.)

	Limited or no use of taught, basic methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Very weak evidence of different approaches to problem-solving in particular contexts. 
	Rudimentary application of taught, basic methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak evidence of different approaches to problem-solving in particular contexts.


	An adequate awareness and mostly appropriate application of basic methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. 
Can identify problems in particular contexts and propose basic alternative approaches or solutions though there may be errors. 
	A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. 
Good evidence of different approaches to problem-solving in particular contexts and proposes mostly appropriate solutions.
	A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions.
	An advanced application of a range of taught, basic methods, materials, tools and/or techniques.
The context of the application is well considered, and insightful.
Excellent evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions. 
	Exceptional levels of application and deployment skills in particular practical contexts. Outstanding identification of problems in particular contexts and formulation of wholly appropriate, thoughtful solutions / different approaches.

	Transferable skills for life and professional practice
(Communicate the results of their study/work accurately and reliably, and with structured and coherent arguments; the qualities needed for employment requiring the exercise of some personal responsibility within a structured and managed environment.)
	Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Failure to work effectively individual or as part of a group. Little or no evidence of the skills for employment requiring the exercise of some personal responsibility.


	Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Flawed approach to individual or group work, meeting only partial obligations to others. Limited evidence of the skills for employment requiring the exercise of some personal responsibility.
	Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence and/or accuracy in places. Can work as part of a group, meeting most obligations to others but perhaps with limited involvement in group activities.
Demonstrates the basic skills for employment requiring the exercise of some personal responsibility, with some areas of minor weakness.
	Mostly coherent, organised and accurate work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities.
Demonstrates the skills for employment requiring the exercise of some personal responsibility, with some areas of strength and some of minor weakness.
	Work is accurate, coherent, fluent, well-structured and organised. 
Can work effectively independently and/or as part of a team, with very good contribution to group activities. Demonstrates very good skills for employment requiring the exercise of some personal responsibility, with just occasional minor weakness.
	Work is coherent, very fluent and is presented professionally. Can work effectively independently and/or as part of a team, with an excellent contribution to group activities. Demonstrates excellent skills for employment requiring the exercise of some personal responsibility with an appetite for further development.

	Work is accurate, exceptionally coherent, very fluent and presented well. Can work effectively independently and/or as part of a team, with an exceptional contribution to group activities. Demonstrates exceptional skills for employment requiring the exercise of some personal responsibility with an appetite for further development.
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