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[bookmark: _Toc219130249]Introduction

I have prepared this report for a client who intends to build a new build medium to high rise hotel at Swansea Bay sports park which is close to singleton hospital and the Swansea Sea front. The client has limited experienc3e in construction technology and requires very clear explanations and justifications for the proposed construction methods.
This site is located extremely close to the sea which creates challenges such as strong and high wind as well as heavy rainfall, salt in the air and difficult ground conditions. These factors will massively affect how the building should be designed and built. This report will explain suitable choices for the buildings structural frame as well as the foundation, external walls and construction methods whilst also considering other important factors such as fire safety, appearance of the actual building and its environmental sustainability.



[bookmark: _Toc219130250]Site and environmental conditions
The site at Swansea Bay sports park is located in a coastal and exposed environment which is open and close to the sea.	 Some of the main environmental factors that could potentially affect this build and design of the hotel are as follows:
[bookmark: _Toc219130251]2.1 Strong winds – this site is extremely open and exposed to strong winds coming across Swansea Bay which important for a tall building. 
[bookmark: _Toc219130252]2.2 Weather conditions- Swansea experiences high levels of rainfall which is often driven by the strong winds.
[bookmark: _Toc219130253]2.3 Marine environment- the salt in the air which can be coming from the sea near to the build can damage the building over time especially the metals on the build which can cause them to rust.
[bookmark: _Toc219130254]2.4 Ground conditions- coastal sights often contain soft soils, sand and usually a high water table.
[bookmark: _Toc219130255]2.5 Nearby hospital- due to the nearby singleton hospital construction noise and vibrations should be kept to a minimum and as low as possible. 	

These conditions mean that the building must be strong, stable and very weather resistant and must be built using durable materials	


[bookmark: _Toc219130256]Structural frame and foundations
[bookmark: _Toc219130257]Ground conditions
Ground conditions in coastal areas such as Swansea Bay sports park are often poor near the surface. The soil at the surface may Include sand, soft clay and made ground which can’t safely support a tall building on and shallow foundation. 
The high water table also increases the risk of any kind of settlement or flooding issues that could occur. A ground investigation would be required but based on typical location conditions of the area shallow foundations would not be suitable for this development (Affairs, n.d.)
[bookmark: _Toc219130258]Foundation selection and justification
One of the most suitable foundation solution for this site is a piled foundation system. This system would likely use either bored reinforced concrete piles or CFA piles or reinforced concrete piles. These piles transfer the building loads down to stronger ground layers below the weak soils at the top. CFA piles are particularly suitable because they create less noise and vibrations which Is very important as this building is near the hospital so this is ideal.
These piles would support reinforced concrete pile caps and a suspended concrete ground floor slab. a suspended slab would be the preferred option as it avoids direct contact with wet ground and reduces the risk of and cracking or movement. (Tutorials, n.d.)
[bookmark: _Toc219130259]Benefits of piled foundations 
Benefits of pile foundations include high load capacity, reduced settlement and the fact that its suitable for medium to high rise buildings. (Tutorials, n.d.)
[bookmark: _Toc219130260]Frame selection 
A reinforced concrete frame is recommended for the hotel. This would include reinforced concrete columns, reinforced concrete floor slabs a reinforced concrete core for lifts and staircases.
Concrete would be suitable for this hotel as it’s a strong and durable material as well as naturally fire resistant and the weight of concrete helps to reduce the movement caused by any strong winds so this material would be ideal as it improves comfort for the guests of the hotel

Although steel frames can be quicker to build steel also corrodes in salty coastal air unless the steel is heavily protected and being as close to the sea as the plot is the steel would be very exposed. For this reason reinforced concrete is definitely better long term choice for this site. (DigiQC, n.d.)





















[bookmark: _Toc219130261]Seafront buildings and how they influence the design
Othe buildings located along the Swansea seafront and the rest of the nearby coastal areas have been designed to deal with very similar issues and a similar environment and location to the hotel. Many of these issues caused by being close to the sea. Many of these buildings use reinforced concrete frames due to their high strength, fire resistance and ability to withstand strong winds. They also commonly included piled foundations to deal with the soft coastal and the high waters from the sea as well as helping to prevent any long term structural movement. In addition sea front buildings often use rainscreen and cladding systems, metal finishes such as marine grade specifically designed for this kind of environment, stainless steel fixings and a protective coating to reduce and corrosion caused by salt in the air. High performance glazing and sealed window systems are widely used in this kind of coastal location as they are used to resist wind pressure and prevent any water penetration from the sea. By using similar construction methods and materials in the proposed hotel design any possible issued are then addressed which leads to helping to ensure durability, safety and comfort to the occupants of the hotel and reduce and maintenance over the lifetime of the hotel.
[bookmark: _Toc219130262]Meridian Quay
When looking at the other buildings along the waterfront and seafront area you can see how these designs have already been addressed and implemented. for example, the tower of Meridian Quay is a 29 storey residential building located in Swansea Marina that is designed to withstand strong winds and provides a panoramic view over Swansea Bay. This building used a reinforced concrete frame and high quality glazing to resist all the weather effects and provide stability in an exposed marine environment, which is a similar one to what our design requires.


[bookmark: _Toc219130263]Structural stability
Because the building is medium to high rise and located in an open and windy area, stability is very important. The stability would mainly be provided by the reinforced concrete core which acts as a strong standing structure that resists the wind force.
The concrete floors help to transfer the wind loads into the core and down to the foundation this is a common and reliable system used in many tall buildings especially hotel buildings.
The structure would be designed to meet the requirements of the approved document of the building regulations to help prevent the collapse and ensure everyone’s safety inside the building.
[bookmark: _Toc219130264]Fire safety
Reinforced concrete performs very well in fire conditions and can resist fire for long periods without any extra protection. The concrete core provides safe and protected fire escape routes for all the hotel guests and staff. 

Concrete floors and walls also help stop and fire and smoke spreading between rooms. The design of this hotel would comply with approved documents of the building regulations.
[bookmark: _Toc219130265]materials and methods

[bookmark: _Toc219130266]External walls and façade 
The external walls must protect the building from any rain wind and salty air. A rainscreen cladding system would be ideal for this and would work fixed to the concrete structure. 
Suitable material for a coastal location includes aluminium cladding with marine grade coating, brick or stone at the lower levels of the hotel for strength and durability and fibre cement panels.
The cavity behind the cladding allows the water to drain away and to improve the buildings resistance to moisture
[bookmark: _Toc219130267]Roof design
A flat roof is more suitable for a hotel building and allows space for solar pannels which would be more cost efficient as well as potentially a green roof area. The roof could consist of a concrete slab as well as insulation and a waterproof membrane to keep all the rainwater out of the building.
[bookmark: _Toc219130268]Windows
The site location allows the hotel to benefit from sea view so large windows would be desirable for the guests staying in the hotel however the windows must also be strong enough to resist the strong wind pressure. Due to the strong winds and the fact its in the open I would sugg3st double or triple glazing for both warmth on the inside of the building to keep the heat inside and for the strength of the windows. I would also suggest solar control glass because although the building will be facing a lot of pressure from the wind in the summer month when its possibly a bit less windy the hotel is still in the open so could have the sun beaming through the windows at certain times causing the rooms to heat up. And for the frame of the window its important a protective coating is put on the frame to prevent any corrosion from the salt in the air.
[bookmark: _Toc219130269]Weather resistance
All external materials must be chosen to suit and to be able to withstand the open environment by the sea. Any stainless steel used must have coating applied this is essential to prevent any rust. The design should also allow easy access to any future maintenance as a hotel in the open even with the essential protective coat overtime will have to be replaced.









[bookmark: _Toc219130270]Pre fab vs on site construction
[bookmark: _Toc219130271]Substructure and superstructure
The foundation must be built on site due to its specific design however some parts of this build can be prefabricated such as the pre cast stairs and the pre cast concrete floor slaps can all be made off site.
Having pre fab massively improves the quality and the speed of the construction as they are checked thoroughly before being signed off to allow them to be sent over and this can be done whilst the commencement of the building is on going to save time by overlapping.
[bookmark: _Toc219130272]Building and internal elements
Hotels are well suited to prefabrication. Bathroom pods are one of the examples of things that are built off site and delivered to site fully finished. Bathroom pods are commonly used as they offer many advantages such as faster construction as they are just slotted in finished and can be fitted and installed very quickly compared to all the other work that could be required for a on site bathroom. This reduces some of the site work required for the bathroom if it were to be installed on site. There is better quality control when the pods are built off site as they are checked many times over in a factory
[bookmark: _Toc219130273]advantages of prefabrication
There are many advantages of pre fabrication some of these include shorter construction programme as time is saved due to it being built off site and brough to site when its needed, improved safety on site as there is less people on the site itself so less chance of risk as well as less power tools so less chance of a lithium iron fire or a incident involving power tools, less waste on site as they are brought in ready and doesn’t involve doing much at all and a considerably less amount of work is required to install them than to make them from scratch on the site and consistently good quality as they are checked over in the factory.
[bookmark: _Toc219130274]Disadvantages of prefabrication
There are a few disadvantages these being you are limited to the transport size limit and what you can fit on the wagon that brings the delivery over, as well as this an early design decision is needed for the construction of the pre fab so if the design of the building needed a change then either there would be an extremely large cost to get a whole new set od pre fab panels or the changes would be limited to ensure that the pre fabs wouldn't have to be changed. This also means that there’s less flexibility for any late changes to the design as the construction for the prefab has already begun. Due to these disadvantaged I recommend that a combination of both prefabrication and traditional construction methods are used as this is the recommended method.



























[bookmark: _Toc219130275]Sustainability and environmental impact
The hotel should be designed to reduce the environmental impact that the build has on the environment. There are multiple different things we can implement to reduce the effect such as ensuring the insulation we use is high quality as well as the glazing to keep the heat inside the building especially as it’s a very open building in the line of wind so high quality insulation is a must to keep the inside of the building warm. Durable materials with long lifespans are required for this building to ensure its standing for the foreseeable and consider using renewable energy systems. These methods can help to massively reduce energy use and operating costs over the lifetime of the building.

















[bookmark: _Toc219130276]Authentic considerations and urban context
The hotels design should reflect the location in its coastal setting. A strong solid lower level to the hotel is required that will help the hotel protect against all the bad weather. Whilst lighter materials for the hotel such as glazing above create a nicer more attractive appearance for the hotel. This design should fit well within the Swansea Bay waterfront environment.






















[bookmark: _Toc219130277]Conclusion
This report has explained suitable construction methods for a medium to high rise hotel at the Swansea Bay sports park area. A piled foundation system and reinforced concrete frame provide the necessary strength as well as stability, fire safety and durability in extreme coastal conditions such as salty air, strong winds and water. A well designed building and selective use of prefabrication improves the performance, appearance and sustainability of the building. The proposed approach for this structure provides a safe, practical and long lasting solution for the seafront hotel apartment and all the problems that could arise.
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