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[bookmark: _Toc708947]Preliminary desktop study
After a visit to the proposed site I found that the area would be suitable for a project of this size. The boundaries of the proposed site are ideal for the size of the building allowing some additional room on site for storage and other uses. I gathered a collection of aerial photographs including a satellite image and a roadmap image to support my investigation. Through research online I found a detailed geological survey at mapapps.bgs.ac.uk. Bore holes were dug near the proposed site during planning of another project. This evidence can allow us to appraise ground conditions in this area before we start a more detailed site investigation.
The site can be accessed easily as it is just a short distance from a road with plenty of space for plant and other large goods vehicles. However, this site would only allow access from the north side of the site. East and west sides of the site are car parks for nearby buildings whilst the remaining south side of the site is the only public walkway that runs adjacent to the beach. Gaining access to the site from the promenade could be difficult and costly to the project as the public right of way would need to be closed for a prolonged period.
During my preliminary site visit I calculated a rough size of the site to be around 65m in length and around 35m wide. It is an area that is mostly flat, covered by grass and concrete. This area would allow ease of excavation and construction. If it is impossible to use the car park at the east side of the site for access, then there are several different types of trees and bushes that may need removing before any building work commences. I found that there could be a risk to wildlife as there are several different types of trees and bushes at the proposed site. If there is protected wildlife living in the area it could cause setbacks and issues for the construction process.
In diagram 1 I drew up a scaled sketch of the site boundaries and the surrounding area. I also included the place where I think the proposed 3 storey building should go. I chose this location and building measurements to allow plenty of room elsewhere on the site.

[bookmark: _Toc708948]Recommendations for further site investigation
There are no existing structures that would obstruct the construction site and would need to be removed. Removal of the trees can start providing that there are not any tree preservation orders in place from Swansea council. Appropriate new planting and other landscaping proposals may be required to make up for any loss of biodiversity and other uses for the trees. The types of trees need to be considered when building to ensure that the substructure does not become damaged by the roots.
I would recommend that soil samples be taken from several different areas within the proposed site by digging bore holes or trial pits. Several different samples from across the site can allow the contractors to analyse the bore holes around the site and draw up geological maps. Hand Auger holes can be used as a cost and time effective way of making sure the soil is free of any unwanted contamination and doesn’t pose any geological or engineering issues. The risk potential can be calculated by the contractor to mitigate costs.
Soil characteristics can be examined through analysis. Ideally these samples should be taken at intersecting walls of the proposed building.  Using samples from these areas are truly representative of what the ground is like at the actual position of the foundations. Providing adequate support for the building through the foundations is vitally important for the structure. 
I would recommend that the contractor invests in a series of utility maps of the proposed site to avoid damaging any existing services. A more detailed investigation into previous uses for the site to appraise ground conditions. Ground assessments should include the likelihood of flooding, ground subsidence, and hazardous underground gasses. 
[bookmark: _Toc708949]Foundations
After reviewing evidence that I gathered through my desk study I believe that the most suitable type of substructure for this project would be the strip foundation. These are ideal for low to medium rise buildings that do not require heavy structural loading. It does not require as many man hours or as much skilled work to complete as other substructures which is cost effective for the business. Due to the lack of room on site it is ideal that ready mix can be used. I have presented this type of foundation as I diagram, see diagram 2.
This substructure will be built by dropping concrete into trenches as deep as 900mm below ground level. As shown in diagram 2, the strip of concrete is to be 750mm tall and have a minimum thickness of 150mm. The gap of 150mm between the concrete and ground level should be filled in using hardcore on the inner side of the wall to make up the difference.
Strip foundations do however come with their drawbacks. They are required to be at least the same distance away from a tree as the height of the tree itself to avoid damage. The removal of trees on the site can cause swelling in the soil which can affect the ground on which the foundation sits. Once a tree is dead and rotting underground it can compromise strip foundations. With trees on site these issues would need to be considered.
Other types of foundations include pile and raft. I found these types to be unsuitable for this project because they are more suited for large construction projects like high-rises. These substructures are costly as they provide greater load bearing capacity and stability for large projects but are unnecessary for smaller projects. 

[bookmark: _Toc708950]External Wall and Intersections 
I suggest that the external wall consist of two different materials with a cavity in between at around 75mm wide. The outer leaf should consist of a wall of regular burnt clay brick (65mm), half a brick wide, in stretcher bond. The inner leaf should then consist of concrete stretcher blocks (190mm), half a block wide and arranged in the same way. I have decided on this thickness of brick because this design allows the material to bare the load of typical two storey building. See diagram 3. The cavity will be partially filled with insulation to allow ventilation and ease movement of moisture.
For the intersections of windows with walls and doors I will use standard steel cavity lintels. This provides strength for the intersection whilst providing insulation at the cavity. I have ensured that moisture can escape from the cavity with the use of a damp-proof course and weep holes in the outer leaf. Diagram 6 shows the inner and outer leaf of the building. Through this diagram I have clearly labelled the DPC as well as the lintel that I have chosen. This type of lintel requires minimum of 150mm masonry. 

[bookmark: _Toc708951]Building Layout 
The front of the building will contain three large glass windows with doors allowing customers to enter the three parts of the building. These large windows at the front allow maximum amount of light to enter the building as well as allowing a good view onto the beach. Diagram 4 shows the front elevation of the building while diagram 5 shows the floor plan. From these diagrams we can see the layout of the building and where the utilities are on the ground floor. I have taken into consideration the need for kitchen and bar space as well as space needed for a staircase to access the upper floors. The rear of the building houses three separate large kitchens for the different businesses. 
[bookmark: _Toc708952]The Roofing
I propose to use a warm deck roof. This design is a typical modern construction method for flat roofs and is usually first choice when possible. Solid roof insulation such as Celotex is placed on top of the roof deck rather than in between the rafters seen in a cold deck roof. To reduce condensation in the roof structure a vapour barrier is installed on top of the plywood deck. Timber firings are installed to create a slope above which allows the water to run in a desired direction. The roof is covered with a waterproof membrane that can be bonded to the insulation to provide a solid weathering barrier. This type of roofing makes the best uses of the insulation and usually provides a more efficient way of reducing heat loss. 
In diagram 7, I have shown the structure of the roof that I recommend. The diagram shows appropriate layering the roof structure needs to be able to minimise heat loss and defend the building against the elements. The waterproof membrane runs up the intersecting wall by a minimum of 150mm across an angle fillet and just below the DPC in the case of a build-up of snow on the roof. The fillet is angled at 45° which keeps the water away from the wall. Guttering should be used at the end of the sloped roof to control the water flow off.
[bookmark: _Toc708953]Ground Floor
For this project I believe the best option for the ground floor would be a solid concrete floor. A hardcore bed provides a strong and stable surface in which a concrete floor can sit. A layer of sand is then laid on top of the hardcore bed and levelled to create a smooth surface for the damp proof membrane. This is done to avoid damage to the membrane that can be caused by sharp edges at the surface of the hardcore. The membrane is used to deflect any moisture away from the insulation above. The sand and hardcore should be condensed down using a Plate Compactor. The vibrations from the machine allow the sand to fill any gaps in the hardcore to give a flat, steady base for the flooring. A strong 50mm insulation layer is laid across the floor and can support 150mm of concrete that is poured above. In diagram 8 I have drawn cross section diagram of the foundations that intersect the external wall. In this diagram I have clearly labelled the different layers of the flooring that I propose most appropriate for the project.
The thermal properties of concrete means that when the floor is heated up, it then releases heat back into the area opposing the insulation. Concrete has low heat conductivity which means that the amount of heat lost through thermal bridging isn’t as high as other materials. This type of flooring allows for the addition of underfloor heating which can be a great way to efficiently heat a building while mitigating heat loss. Heating up the building rather than just the air inside the building is a far more economical way of retaining heat.
[bookmark: _Toc708954]Site set up and Plant
In diagram 1 I have drawn an aerial map which includes the site boundary and the proposed build. I have selected the building position to be in the middle of the site to allow for movement of plant around the structure. The site is big enough to allow for storage of plant, materials and other necessities like staff welfare. The eastern face of the site will be where the staff facilities will be located. These include toilets, washing and changing, eating and rest areas. This space can also house offices where any administration and management work can be carried out. the western face of the site will house the waste management of the site. The site must be kept clean and tidy whilst waste is managed and removed. This included recycling whenever possible. Good management can reduce waste, expenditure and risk to safety for the workers on site.
Tall wooden fencing will be used to segregate the public from the site. The promenade often attracts walkers and cyclists which could pose a safety concern if precautions like nets aren’t taken to stop falling debris from the upper floors. The site must have clear warnings all around the perimeter to stop unauthorised access from the public. These fences will provide a good level of security for the equipment and materials left on site.
The plant should only be brought onto site when it is needed during the project. This means that the plant isn’t taking up space when it is not needed. After the removal of trees, heavy excavators alongside tipper lorry’s will be used to clear and flatten the area. The lorries can remove unwanted waste immediately. These large excavators can be used to dig the trenches for the foundations to save valuable time. If readymade concrete is delivered by lorry it can be poured into the trenches. The flooring will require a plate compactor along with power trowels to keep the surfaces level. Large concrete pumps will be required for the upper floors as well as smaller mobile concrete mixers that can produce concrete in situ when it is needed for smaller parts of the build. 
Personnel would need to be fully trained and competent to carry out the work safely using the plant. Each member of staff who works on the site should be given a site induction. During this induction they should be briefed on all health and safety regulations that must always be followed. Banksmen should be used when necessary to keep other members of the site away from hazardous plant.
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