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This report will look at appropriate design choices for the construction of a three-story office block in SA1, Swansea. Report will give attention to primary components of the superstructure and substructure.
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The supplied drawings for the proposed office block suggests that pile foundations are to be used. Inspecting the drawings, you can pick out a grid like system for the structure which is favourable layout for pile foundation.
· Recommendations for proposal is Pile foundation set out under 4.4.1 Raft, pile, pier, and beam foundations. (NHBC, 2022, p. 75)
it is a well suited design choice due to the size of the structure and the support it needs. This foundation is also recommended based on the local ground conditions at SA1, where the project location within the Marina will likely have a high-water table and weak bearing capacity near the top of the surface. 
Pile foundations are known as deep type foundation type. They are used where it is desirable to transmit loads to the soil strata, where the soil has a greater bearing capacity compared to the soil near the surface. (Chudley, et al., 2020.)
Pile foundations can be of variety of materials. Most commonly they are of precast reinforced or pre-stressed concrete, but can also be cast in place which are known as caissons, and they are less common. They are driven into the ground by a pile driver which is a machine that will either drive the pile into the ground or dig the hole so that a precast model can be dropped in. (Ching, 2014, p. 101)


[bookmark: _Toc109073712][bookmark: BRANCH_4][bookmark: _MV3BS_4]Walls 
Walls, the vertical components of a building that serves to enclose and separate interior spaces. Along with supporting vertical loads they also able to transfer lateral wind and seismic forces to the foundation. The construction needs to protect the building from weather but should also be able to control the passage of heat, air, sound and moisture. External fabric of the building should be durable enough to resist adverse weather. 

Internal walls serve to divide internal spaces. They can be structural, known as load bearing walls. Depending on they construction can offer superior acoustic, thermal and fire resistance properties (Ching, 2014, p. 144)
· Recommendations for internal non-load bearing partitions to be constructed using steel framed C stud partitions as set out under 6.3.8 Partitions: Internal non load bearing. (NHBC, 2022, p. p186)

· Recommendations for external and load-bearing walls concrete blocks and bricks as set under 6.1.8 and 6.1.9 (NHBC, 2022, pp. p146,)
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Columns and beams are horizontal and vertical components that from the skeleton of a building. On top of this components is where the primary structure is built upon. 
· Recommendations to use steel column, beams, and girders to create a skeleton frame of the superstructure as set out under 6.5.1 Steelwork Compliance. (NHBC, 2022)
Often used for multi story commercial projects such as the proposed. It benefits from off-site construction which minimises waste and labour on-site along with more accurate and quality produced components. Steel structure is most efficient where columns and beams are following a grid like system which works well with a pile foundation base which is proposed in this project.
Although steel itself is not combustible, a fire and corrosion resistance coating or cladding is required.
The steel structure is also highly resistant to lateral wind and earthquake forces when the structure is supported with diagonal bracing.
Steel is readily available, cost effectives and sustainable. It ease of installation on-site leads to quick erection of superstructure due to connections typically made by bolting or welding components together (Ching, 2014, p. 116)
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Floor systems are horizontal plane components that support both live loads, people, furniture, equipment and dead load, the load of the floor construction itself. 
· Recommendation for metal floor deck with concrete fill as set out under 6.4.6 In-situ concrete floors and concreting. (NHBC, 2022, p. p193)
Metal floor deck with concrete fill is a corrugated sheet to increase stiffness and spanning capability. Serves as a working platform and the formwork for in-situ concrete slab. This is the most common method of floor construction in commercial builds and works well in conjunction with a steel framed superstructure (Ching, 2014, p. 124)
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Roof is designed to shelter the interior spaces of the building, much like floors they are required to span across spaces and deal with any live loads like rain, snow and wind, whilst also its own weight known as it dead load. (Ching, 2014, p. 194)
· Recommendations for a green, flat, biodiverse roof, intensive type, which is also known as a roof garden. Under 7.1.12 outlines that the roof can support small trees, plants, shrubbery, grass, and hard landscaping which could then also be used as an amenity space for the building users. This offers a natural garden space that uses topsoil to a minimum depth of 150mm, to support vegetation. Like a typical garden, it requires will require frequent maintenance. (NHBC, 2022, p. 323)

Key design considerations
- Maximum of 10 degree pitched roof unless extra measures are in place to support the full weight of the roof. 
- Irrigation system may be needed although designs can retain some water for vegetation and reduce run off. 
- Consideration on insulation choice as material needs to have adequate compressive strength. 
- Consideration to root penetration barriers or use of waterproof barrier that can also act a barrier to roots. 
- Support on a concrete deck for strength.
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· Recommendation building fabric would be for a rain screen cladding system. The system allows itself for a modern and stylish appearance which is easily replaced to suit changing tastes over time. Panels are fix to the structure through an sustainable aluminum framing system, but can be also be of timber construction. 
Rain screen cladding systems incorporates a ventilated and drained cavity, along with a provision for insulation attachment to the structure. 
[bookmark: _MV3BS_10][bookmark: BRANCH_10][bookmark: _Toc109073718]What is Rain Screen Cladding
A rain screen cladding system is a building envelope cladding system whereas a cladding material is installed onto a buildings supporting structure, between it is an air cavity and typically an insulation layer.
The cladding system will have openings top and bottom which will facilitate the constant circulation of air with appropriate components to stop insects or water penetration since this will diminish the air cavity efficiency.
The cavity allows for a convection process to take place, due to temperature differences, this is also known as the chimney effect. The process lifts warm air during warmer conditions in the summer time. Allowing for the air inside to be continually replaced with cooler air, which in turn allows the building to cool. 
In the winter, the air within the cavity is not warm enough to raise, and so this help the insulation layer retain heat and in effect helps to heat the building. The chimney effect and the rain screen cladding system ability to regulate heat is one of the main advantages of the rain screen cladding system along with providing a physical barrier to water penetration. 
The cladding material that will be the facade of the building can be a variety of materials depending on the system and manufacturer. These can range from composite boards, ceramic, metallic, slate or timber. Material choice will depend on durability, resistanance and quality that is required for the project. 
Rain screen cladding is not only popular with new developments due to some of its advantages listed above but is also a favourable choice in refurbishment projects where not only can it improve upon a building aesthetic but can also provide a solution to increasing a structures energy efficiency and bring existing buildings up to modern day standards. It also has the benefit that all components are installed on the fabric of the existing structure including the insulation which allows for internal space to be unaffected if the structure allows for it.
[bookmark: BRANCH_11][bookmark: _Toc109073719][bookmark: _MV3BS_11]Orientation of Proposal
· Recommendations an East - West orientation for the proposal. This enables the structure receives the maximum amount of natural light throughout the year and in turn has the potential to lead to substantial energy savings.

Highly desirable during the winter months where solar gains can help reduce the heating loads needed to keep a comfortable interior temperature.
Note that consideration to minimising solar gain during the summer months would be desirable with the use of shading systems or similar. Most commonly these can be integrated within a rain screen cladding system that has been recommended as suitable building enclosure. It can also help to provide a unique style to a building and has the benefit of being more effective than internal shading systems which in turn reduces the energy needed to cool the building since it hasn't penetrated through the facade and so stops that heat radiating into the internal space. (Architecture, First in, n.d.)
[bookmark: _Toc109073720][bookmark: BRANCH_12][bookmark: _MV3BS_12]Advantages of rain screen cladding systems.  
- Requires little to no maintenance.
- Increases energy efficiency, less energy is needed to cool or warm the building, reducing bills. 
- Significant improvements to thermal and acoustic properties when insulation is installed. 
- Minimises structural movements due to a more stabled temperature being maintain around the structure.
- Reduction of condensation and humidity. The cavity and its chimney effect reduces the risk of water ingress and filtrations. (Pizarras, 2019)
[bookmark: _Toc109073721][bookmark: BRANCH_13][bookmark: _MV3BS_13]Risks around rain screen cladding. 
[bookmark: _MV3BS_14]Amongst its extensive popularity over recent years in the built environment there has been high profile incidents, and, understandably concerns on the safety of rain screen cladding in terms of fire safety. Most notable incidents were at Grenfell Tower, which caught fire in West London, 2017. And a student accommodation block at Bolton University in 2019. The ((FPA), 2020) recognises that 'cladding can be dangerous in a few ways' one such reason would be the use of combustible materials used within the construction, and where fires may spread from the inside the building to the outside into the cladding system through windows or doorways. 'although fire stopping measures are incorporated into nearly every cladding system', some are more effective than others'.  The other reason being the construction of rain screen cladding itself with a vented cavity can act as a chimney for the fire spread, but correctly installed cavity barriers that incorporate intumescent strips are used to close the cavity when exposed to enough heat, and so can dramatically slow and contain the spread of any fires. The ((FPA), 2020) iterates that 'many different materials are used in cladding systems' and that many modern materials used in today's industry are safe to use. Building regulations were amended in 2018 to ban the use of combustible building materials in most situations.
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