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ABSTRACT
You are to assume that the City and County of Swansea have chosen to enter into a joint agreement with Marriot Hotels to create a new restaurant, ice-cream parlor and manager’s apartment on Swansea foreshore, in the position indicated. 
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Construction Technology 1
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Phase 1&2: Preliminary Desk Top Study of the Site and Record a Complete Walk Over Inspection. 
The Lands Past Conventions
The evidence I obtained at the Swansea County Archives show the site clearly having an industrial past. Two industrial railway lines heading West and Eastbound once ran through the site (See Appendix A) and a cannister works sat 50m north-north west and a 75m saw mill east (See Appendix B). Although once contaminated land, it has since been restored during redevelopment of the area between 1956 and 1982.
Neighbouring Structures
The construction process will have a direct impact on the neighbouring Civic Centre and Marriott Hotel. The site will certainly gather up noise and dust pollution during construction which is not ideal when you are staying in a high-end hotel. This Is unavoidable but if problems do arise, a curfew on site working hours could be agreed between us to avoid conflict and litigation. 
Traffic congestion and on-site parking could impact both neighbouring sites and therefore the loading of materials and other deliveries should be properly scheduled using Gantt chart management. I must create a working site set-up which will make our site run efficiently.
Soil Quality
Drainage excavations dug parallel to Oystermouth Road in the 1930s have revealed what I can expect the underground conditions to be like on site. There is said to be layered sand, loam, clay, peat and gravel respectively. These excavations were dug about 50m NNW from our site, so they are useful, this evidence can be seen on Appendix C. Since these results are not specific to my site although and do not contain depth measurements, I must undertake further subsoil excavations myself. 
Since there is a possibility of Clay being subsoil on our site we will need to be mindful when selecting our foundations as swell and shrink could cause our building damage post-build. My below ground investigations must go at least 1m below buildings supposed ground level. Investigations I could perform include;
· Trial trenches
· Geophysical surveys
· Bore holes
· Sample analysis

Local Ecological and Climatic Conditions
My walk over investigation (See Appendix D) revealed much vegetation on the site including trees and shrubbery. It is unlikely that I will have issues from the local authority to remove these as I can find no documentation to suggest there is a tree preservation order on the tree itself (See Appendix E for guidance on the Protected Trees Act) 
I will need be mindful of depressions in the land once these have been removed however, as well as surface run-off from the soil as water will no longer being held and absorbed by the greenery.
The climatic conditions of the site although are wet and windy, meaning choosing the appropriate foundations, frame, external brickwork and roof coverings is very important. An acoustic consultant will need to be communicated with during the working drawing stage to overcome vibration effect on the structure due to high winds common in the area.
I will need to perform further investigation on the following loads and climatic factors that affect loads;
· Flood loads - Flood depth and velocity, wave effects, expected long-term and short-term erosion as well as localized scour, elevation of the building in relationship to the expected moisture attack.

· Wind loads - Roof shape and pitch, siting, topography and exposure, and building shape and orientation. The height of the structure also needs to be assessed. 

· Seismic loads - Mass (including elevation, location, and distribution) of the building, soil supporting the building, height of the building above the ground, and additional loads that the building may occasionally support (e.g., snow). 

Drainage of surface water is highly important and can be dealt with in 2 separate ways. Water can be collected within the site and discharged into a pumping station or it can be discharged directly into the sea. The water will be collected via 4 discharge points under 4 gulley grid covers. I will need to consult Swansea City Council directly to finalise an acceptable solution.
Transportation Links
The transportation links to the site is good given that there is access is through 2 private car parks and a public right of way. A road names Dunvant Place feeds the car parks and is adequate for lorry usage. I will have to seek permission from the neighbouring property owners to use their carpark to get contractors to site as well as loading materials on to site. This could potentially be an issue. The HSE directive on ‘Separating pedestrians and vehicles’ (See Appendix F) must be strictly followed. 
Pedestrians should be kept away from areas where vehicles are working unless they need to be there. Effective ways to keep vehicles away from pedestrian areas include;
· Protective barriers,
· Clear markings to set apart vehicle and pedestrians routes,
· Raised kerbs to mark vehicle and pedestrian areas.

Subsoil and Overhead Utilities
There are 3 manhole covers imbedded in concrete situated in close proximity of each other on the west of the site, the location has been made clear on Appendix G. The covers are also situated on top of a mound about 4ft above building level meaning the drain itself may also be above building benchmark. There is further investigation needed here but it is safe to say that these will not need to be re-located as they do not intercept the location and orientation of the proposed structure.
Although there are no overhead power lines, there is fluorescent street lights to negotiate, the below ground cables must be determined through further excavation before digging can commence.
Public Rights of Way
The site sits parallel to the Gower Coastal Path which is a part of the much larger Wales Coastal Path that traverses its way around Wales from Chepstow to Queensferry. There is also another public path splitting the site in half (See Appendix H). I should plan for a temporary relief pedestrian walking route around the site which can be used during construction. I will need to adhere closely to the ‘Protecting the Public’ (See Appendix M) directive from the HSE in trying to design, plan, maintain and carry out construction work around the public.

Site Storage, Scaffolding and Humanitarian Welfare Facilities
The site excluding the area occupied by the new build is relatively small meaning the storage of materials could be difficult. I could counter this by storing materials on site by using specifically suited scaffolding. This also minimizes the loading and consequently, the car park usage on site. 
At the start of the planning process, I should supply relevant information to the scaffold contractor to ensure an accurate and proper design process is followed. This information should include:
· Site location,
· Period the scaffold is required to be in place,
· Intended use,
· Number of boarded lifts,
· Maximum working loads to be imposed and maximum number of people using the scaffold at any one time,
· Type of access onto the scaffold,
· Whether there is a requirement for netting or brick guards,
· Any specific requirements or provisions e.g. pedestrian walkway and restriction on tie locations, 
· Nature of the ground conditions or supporting structure,

(https://www.HSE.gov.uk, 2018)

I must oversee that the scaffolders adhere to the scaffolding checklist guidance provided by the HSE (See Appendix I). The HSE states that contractors must maintain the following facilities for workers throughout the life of the project. The nature and scale of facilities required will depend on the size, location and type of project. Facilities include:
· Toilets
· Washing facilities
· Drinking water
· Changing rooms and lockers
· Facilities for rest and the consumption of refreshments
· A place to store PPE

(See Appendix J for HSE H&S in construction and CDM Regulations)

Seawall
During the construction of the parallel Swansea Civic Centre, the sea wall was significantly improved to allow buildings to be constructed on the seafront (See appendix K). The current seawall is combined with stone fillings and scour sheet pilings which are capped with concrete to form a stairway down to beach level. My site will also require as much protection as possible from the blown sand and sea spray. This will need to be addressed during the design stage.















Phase 3: Recommendations for a More Detailed Site Investigation Supported by Proportional Sketches.
A more detailed site analysis is needed on our site due to its industrial past and due to the significant levels of contamination once present on the site. This process is important because without it structural engineers can over design foundations to cover all situations which can ultimately cost the client significantly more money. On the other end of the scale if foundations are designed without the correct information, then there can be a risk of total and differential settlement.
[bookmark: _Toc512272534]Excavation Plan

In South Wales the main electricity provider is Western Power and the main water provider is Dwr Cymru. There is sufficient evidence to suggest that there is below ground utilities due to the manhole covers shown on Appendix G. It is essential that I contact both utility providers for up-to-date plans to confirm the below ground locations. If this is no possible however, someone from the organisation can come and accurately locate them for me.
Live power lines might be required to be switched off during the investigation and foundation stage of the project because if damaged they can cause severe or fatal injury. Therefore, it is essential that further investigation by a competent person to trace the cables and pipes using suitable locating devices as the plans may not be totally accurate. These utility locations will then need to be spray pained on the floor and labelled so they are easily identifiable.
In-situ and rotary drilling excavation methods are a viable way of investigating below ground, some of the possible options for our site include;
Rotary Drilling Methods;
· Coring, Sampling and Testing,
· Top Hammer Dynamic Sampling, 
· Drag & PDC bits,
· Solid Flight Auger,
· Hollow Stem Flight Augers.

In-Situ Testing Methods;
· Plate Bearing Test,
· Plate CBR, 
· Borehole Soakage & Slug Tests,
· Ground gas Sampling & Monitoring,
· Ground water Sampling & Monitoring.

These tests should be done be contractors with the relevant experience. If possible, they should have, obtained CSCS cards and operate to the ISO 9001 (Quality), 14001 (Environmental) and OHSAS 18001 (H&S) Standards.
As mentioned in Phase 1 of my preliminary investigation, Swansea City Archives gave evidence of excavations dug about 50m NNW from our site. This evidence can be seen on Appendix C. Since these results are not specific to my site although and do not contain depth measurements, meaning I must undertake further subsoil excavations myself. The above investigation showed evidence of clay being subsoil on our site we will need to be mindful when selecting our foundations as swell and shrink could cause our building damage post-build.
I will use both trial pit and sample testing excavation methods in conjunction with each other to understand the below ground conditions to select the correct foundations. I look to find out the following;
· The location of debris from former structures once on the site,
· Ground layer thicknesses and the mechanical properties of soil,
· Is the ground contaminated and what remediations could be put in place?

[bookmark: _Toc512272535]Trial Pits and Trenches Main Excavation

[bookmark: _Toc512272536]Trial pits and trenches is a means of investigating below ground conditions, this is particularly useful on our site where buried structures and contamination is suspected and needs further investigation. Typically planning authorities request that the pattern of trial trench evaluation evenly covers around 5% of the area to be impacted by the development.
They can be excavated by hand or JCB backhoe excavator (dependant of subsoil utility locations), I will dig the pits to a depth of 4m by 1.2m diameter by 4m length. Trial pits are the gradual stripping back of thin layers of soil from ground level to slowly form a short trench. Each stripped layer is examined in detail and samples are recovered. All soil is to be placed on a tarpaulin sheet and back filled.
This method should help find the most important layers and the suspected clay layer. This trial pit and trenches method will be more cost effective than rotary boreholes but they do not allow for the same depth. Workers are safe to excavate inside when the trench is no more than 1.2m deep, if the walls are stable which could be necessary if the trench encounters utilities. Should workers need to enter deeper than 1.2m the walls must be secured. Fences, barricades, covers, or warning signs should will be provided around excavations, as necessary. 
Sample Analysis
Samples from the excavations will then be retrieved for laboratory contamination and soil analysis. This will look for the pH, particle size, organic matter, potential contaminants within the soil. Samples can take up to a week to come back with results and it is with this information that I will then create a soil report which local authorities may require as part of the planning application process.  The report will include drawings and tables see Appendix M as well as;
· Classification of the various types of soil encountered and a description of the characteristics,
· A discussion of the potential for re-use of soils on site,
· Details of the sampling (e.g. location, depth, soils encountered at each level)
Difficulties in this excavation can occur when archaeology or former structures are encountered, this can delay the build and cost the client excessive amount of money. Heavy rain common in the area could also flood trenches and make them unsafe for working.
The locations of my 4 trial pits are illustrated in the drawing below;
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[bookmark: _Hlk512274109]With the Aid of Sketches Describe Suitable Foundations and Sub-Structure Details for the Building, Based on my Preliminary Observations
Based on my phase 1,2 & 3 investigation I have deemed that trench fill foundations would be most adequate for our structure on this site. Since there is evidence of clay being present there is the possibility of soil movement post build so the trench must go below the clay layer where the subsoil moisture content is unaffected to be most effective. 
This foundation is also quicker to implement than most others meaning trench fill foundations can save on labour, time, money and temporary works. When trench foundations go deep it is important to take measure to protect the integrity of the concrete, for example by implementing steel mesh reinforcement into the concrete or compressible batts to combat lateral movement. (See Trench Fill Foundation drawing)
I have planned for the trench to go 800mm deep from ground level and 600mm wide and to surround the parameter of the building with a 150mm overlap on the cavity wall either side. The concrete will be a C25 standard mix with a compressible strength of 25 Newtons. As well as being reinforced with steel mesh and compressible bats it will also contain embedded H16-300 C/C L-Bars to combat longitudinal movement.
[image: ]To support the internal walls of the building I will implement strip foundations, these foundations provide support by transferring their load to layers of soil or rock. These foundations will be much shallower and start at depth of 600mm and be 200mm deep. They will also be less wide than the trench foundation at 300mm These foundations will also be mesh reinforced contain H16-300 C/C L-Bars and be made up of a C25 concrete mix.
Finally, to support the 4-vertical internal 
steel columns I will implement strap beams 
and column footings. These will be made up of C25 
concrete mix and will be reinforced by steel mats.
They will go 800mm deep from ground level and be
600mm wide. I have implemented it to help distribute 
the weight of heavy vertical steel columns and the 
above floors to the strap, strip and trench foundations.
(See Footings and Strap Beam drawing)

The difficulties that could arise from using these foundation types is that their large surface are means it is more likely that underground utilities, debris and archaeology is found. This would slow down site progress and may cause a change in foundation to be made. Pile foundations are the next feasible option as they cover a much smaller surface area. They are much more expensive although and require a much more skilled workforce to implement. Within the gaps of the foundations internal of the building below floor space a hardcore fill must be applied. I plan for this to go 225mm deep from ground level and it will fill irregularities in and create a firm floor which will help evenly spread imposed loads. The hardcore I plan to use is Granular Gravel Sub Base Mot 1.
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Select and produce neatly drawn, proportionate and suitably annotated sections and sketches that illustrate your suggested choice of materials and methods for the detailing of the following building elements and construction inter-faces:  
I. The external wall, window and door intersections to the ice-cream parlour,
II. The roof weathering and structure of the restaurant and kitchen areas,
III. The abutments between the exterior walls of the first and second floor accommodation and the roof of the catering facility,
IV. Describe the site set up and plant that might typically be required to expedite the work in a safe manner.
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Site Set-Up Required to Expedite the Work in a Safe Manor

In accordance to my site set up plan found in the following pages, I have addressed the following potential issues;

Traffic Management 

I have ensured that moving vehicles do not present a hazard to people working on, or visiting, the site by separating pedestrian walkways from traffic by implementing diversions and separate walk ways. I have also ensured that there is special access to the site for emergency services and that vehicle turning circles regulations are adhered to.

Protecting the Public  
In relation to the public football running straight through our site and the Wales Costal Path, I have detailed the specific measures for protecting members of the public. I have planned to stop access by unauthorised people, including children into site by creating separate walkways and entrance ways for workers and the public. I have also marked locations in which construction site warnings should be placed.
[image: ]Highway authorities of the City and County of Swansea have certain powers to make changes to the public right of way networks in the area. I will need apply to temporarily create a new public right of way or for extinguishing, diverting, upgrading or downgrading a footpath. (See Appendix N on making changes to public rights of way)
It is my duty to;
· Keep the right of way free of obstacles such as 
site waste and equipment,
· Make sure vegetation does not encroach onto 
the route from the sides or above,
· I must waymark the route of a reinstated cross-field 
footpath,
· If necessary, use signs to warn users of any dangers Pedestrian Footpath Diversion Sign. (Photo Credit; HSE, 2018)

that are obvious/not obvious.
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Construction Site Safety Signage (Photo Credit; HSE, 2018)

Construction Site Warning Signs (Photo Credit; HSE, 2018)




Materials Storage and Waste Management 

I will segregate materials as required, for example flammable foam, insulation or liquid gasses and timber will always be kept in separate storage areas. I have also moved storage facilities away from the site boundary to lower the risk of arson attack. The materials storage should be kept tidy and shouldn’t escape the site as it is an offence for any construction materials or waste to be kept on ‘free land’. It is my duty to also make sure that waste is removed and disposed of safely. With help from the environment agency and the local authority, the guidelines for site waste disposal are set out as;

· Flammable Materials - Make sure that all flammable waste materials (such as packaging and timber offcuts) are cleared away regularly to reduce fire risks,

· Work Areas - Make clearing waste a priority for all trades. Check that everyone is aware of what is required that it is being done,

· Skips - Waste materials need storing safely before their removal from the site so make sure that you allow sufficient space for waste skips and bins etc. Plan where the skips can be positioned and how often they will need to be collected,

· Waste Within Buildings - Consider waste generated inside the building and whether you need to provide wheeled bins or chutes etc. to enable it to be brought out of the building safely.

                                                                                                                 (http://www.hse.gov.uk, 2018)





Construction Site Welfare

Should a Health & Safety Officer visit site and see improper practices, he has the right to close the site until further notice. The work can then be completed by another contractor and a penalty fine issued. An enforcement notice will also be issued outlining the sites issues and under which guidance it refers to, a good example of a contractors bad practice can be found on Appendix O To meet legal requirements for welfare facilities on construction sites, I must provide the following;

[bookmark: _Toc512272537]Toilets
· Toilets should be suitable and sufficient, ventilated, lit and kept in a clean and orderly condition. Washing facilities must be provided so that workers can use them immediately after using the toilet or urinal, even if they are provided elsewhere.
[bookmark: _Toc512272538]Washing facilities
· General washing facilities must be suitable and sufficient, kept clean and orderly and with basins or sinks large enough for people to wash their face, hands and forearms. The facilities should include: clean hot and cold, or warm, running water, soap or other suitable means of cleaning, towels or other suitable means of drying and showers where the nature of work is particularly dirty or there is a need to decontaminate.
[bookmark: _Toc512272539]Drinking water
· Drinking water must be provided or made available at readily accessible and suitable places. Cups are required unless the supply is in a jet from which people can drink easily.
[bookmark: _Toc512272540][image: ]Changing rooms and lockers
· Changing rooms are needed where workers must wear 
special clothing for the purposes of their work and cannot 
be expected to change elsewhere. The rooms must be 
provided with seating, means of drying and keeping 
clothing and personal effects secure.

[bookmark: _Toc512272541]Facilities for rest
· Rest rooms or rest areas are required equipped with tables 
and seating (with backs) sufficient for the number of 
persons likely to use them at any one time. There should be 
arrangements for meals to be prepared and eaten, plus 
means for boiling water. In cold weather, heating should be 
provided.
A safe place to work guidance (Photo Credit: HSE, 2018)


(http://www.hse.gov.uk, 2015)



Fencing and Site Protection 
Where needed, I have planned to provide suitable barriers or guard rails such as ‘heras fencing’ a temporary barrier for our site while work is in progress. This type of fencing is a good option for short to medium term projects such as ours. 

Its design is anti-climb, eliminating any footholds or areas where it might be easy for a potential intruder to gain access to the site. I will choose to hire from a Swansea based company, temporaryfencinghire.co.uk. I feel this option is the most cost effective and time friendly. 
[image: Heras temp fencing]Entry level anti-climb heras fencing stacks up as follows;
· Height: 2,000mm
· Width: 3,500mm
· Weight: 13.8kg
(Photo Credit; www.safesitefacilities.co.uk, 2014)








[bookmark: _Toc512272542][image: Timber hoarding in East Sussex]Given that the site is approximately 67m x 33.5m and that each heras fence is 3.5m in width, the total amount of fences needed to circumference our site is 58. 
[bookmark: _Toc512272543]106 anti- tamper couples and 106 thermoplastic feed 
[bookmark: _Toc512272544]will also be required.

[bookmark: _Toc512272545]Construction Hoarding is also needed for our materials 
[bookmark: _Toc512272546]and equipment storage on site. This eliminates many of 
[bookmark: _Toc512272547]the threats associated with opportunistic crime where a 
[bookmark: _Toc512272548]casual thief or vandal may see something of value within 
[bookmark: _Toc512272549]the site when mesh fencing panels are in use. Timber 
[bookmark: _Toc512272550]hoarding, along with cost benefits over permanent (Photo Credit; http://www.safesitefacilities.co.uk, 2018)


[bookmark: _Toc512272551]options, can be installed in concrete to provide greater 
[bookmark: _Toc512272552]rigidity and a permanent-like structure with which to 
[bookmark: _Toc512272553]protect a building or construction site. 
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Appendix

Appendix A – Swansea industrial railway on our once on the Location of our Site.
[bookmark: _Hlk512251030][image: ]Source - Swansea Archive Service
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Appendix B – 1951 Ordinance Survey Map Showing Cannister Works, Timber Yards and Railway lines on the Location of our Site. 1982 Map Overlaying 1951 OS Map.
Source - Swansea Archive Service
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Appendix C - Drainage excavations dug parallel to Oystermouth Road in the 1930’s, 50m from our site. (Number 50)
[image: ]Source - Swansea Archive Service
Accessed: 04/03/2018



	








Appendix D – Trees and Vegetation that Require Removal Before Construction.
Source – Adam Meyrick
Photo Taken: 04/03/2018
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Appendix H – Public rights of way that run through and parallel to our site.
Source – Adam Meyrick
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