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Glossary of Terms
WDR – Wind driven rain
CFA – Continuous flight auger
MMC – Modern methods of construction

























[bookmark: _Toc219145546]1.0 Introduction
[bookmark: _Hlk218872523]This report has been prepared to identify the client’s proposal of a medium-high rise hotel building located at Sketty Lane, Sketty, Swansea SA2 8QB. The client is inexperienced within construction technology, therefore requested a clear and concise evaluation on the suggested foundation, structural framework, building envelope and construction methods suitable.
The site’s location exposes the hotel development to adverse weather conditions including heavy rainfall, increased wind speeds and the overall concern of the proposed structures durability against chloride deposition. Additionally, the ground conditions and surrounding urban developments are to be considered to ensure the foundation will provide the stability and strength required to maintain the superstructure constructed. 
The aim of the report is to justify the development of the hotel, in conjunction with Welsh legislative documents and British standards in order to produce a clear technical evaluation that justifies the construction of the hotel.
[bookmark: _Toc219145547]2.0 Site location & Local environment
[bookmark: _Toc219145548]2.1 Site location & Urban development
[bookmark: _Hlk218872528]The proposed site location, Sketty lane, Sketty, Swansea SA2 8QB is situated along the Swansea Bay coastline. The site is currently unoccupied and adjacent to a main road providing direct vehicular access during construction and for guests once the hotel is in operation.
As visualised in figure 1.0, the surrounding urban development is predominantly non-residential buildings, however the site is in close proximity to Singelton Hospital, because of this potential traffic disruptions, noise and vibration levels from construction activities could disrupt the hospital and welfare of patients. The project manager should also consider working hours and site delivery schedules as they could also disrupt the hospital.
[image: An aerial view of a town
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Figure 1.0: Aerial image of proposed site
[bookmark: _Hlk218872533]The site’s surrounding infrastructure is low-medium rise, whereas the hotel is proposed to be medium-high rise, as a result of this the hotel is likely to experience strong winds due to there being no nearby obstructions.
[bookmark: _Toc219145549]2.2 Local environment conditions
[bookmark: _Hlk218872548]The site’s coastal location increases the exposure to adverse weather conditions and chloride deposition compared to an inland location. Mumbles weather station provides statistics of the climate conditions from 1991-2020, from the table below, Swansea Bay is prone to high annual rainfall and strong wind speeds compared to other areas in the country (Met Office, n.d).
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Figure 2.0: Mumbles station climate report 1991-2020
[bookmark: _Hlk218872552]As wind speed increases with height and the hotel is medium-high rise it is essential wind loading is correctly evaluated when designing the structural system, façade and roof fixing to resist structural movement from uplift, shear and lateral loads. 
[image: Wind Loads and the Consequences of Not Meeting Them | Lester Buildings]
Figure 3.0: Wind load and effect on structure
[bookmark: _Hlk218872556]In combination with elevated wind speeds, the expected annual rainfall poses a risk of WDR significantly damaging the building, research by (Elsevier, 2018) states WDR is the main source of moisture and damage to exposed elevations. In addition, due to the close proximity to Swansea Bay corrosive pollutants mainly salt exposure can drastically affect the durability of the structure and fixings, reducing the expected lifespan of individual components. 
In order to mitigate these risks, it is suggested materials used in the development are resistant to corrosion, additionally incorporating waterproofing strategies and protective coats and sealants.
[bookmark: _Toc219145550]2.3 Ground Conditions
[bookmark: _Hlk218872565]The proposed location is contaminated land and has had no historic ground condition surveys however, an adjacent structure has had a borehole log to a depth of 8m providing limited information due to the size of the proposed hotel development. As of this, a comprehensive site survey is to be carried out prior to development. The survey will include borehole logs, geological conditions and records of historic land use.
[image: A close-up of a document
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Figure 4.0: Adjacent land borehole log
[bookmark: _Hlk218872572](BGS, n.d) provides information on regional geological formation, figure 5.0 indicates the site is above sedimentary rocks such as mudstone, siltstone and sandstone which are characteristics of South Wales middle coal measures formation linking the area to historic coal mining. 
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Figure 5.0: Regional bedrock geology
[bookmark: _Hlk218872577]The combination of the site’s geology, nearby structures borehole logs and history of coal mining in the area poses the risk of differential settlement due to the load bearing requirements of the structure, therefore a deep foundation capable of transferring the structures load to deeper stratification is essential.
[bookmark: _Toc219145551][bookmark: _Hlk218874562]3.0 Foundations
[bookmark: _Toc219145552]3.1 Foundation consideration
[bookmark: _Hlk218872586]There are several foundation systems which are suitable for medium-high rise buildings including shallow raft, pad foundations and deep pile foundations. 
Raft foundations support the entire structure using a large reinforced concrete slab by evenly distributing the structures load, reducing pressure on the ground beneath minimising risk of settlement in areas where the soil is weak or unstable (Avery&Co, n.d), however on certain soils that contain clay minerals such as mudstone that are prone shrinking and softening can cause the raft foundation to move and crack causing damage to the structure above leading to it potentially being unsafe for use.
Pad foundations are typically used in large structures where raft foundations are unsuitable due to the large area of concrete required, pad foundations is a square reinforced concrete slab designed to transfer the building loads to a single point. (MacQueen.N, 2024) clarifies this type of foundation is used in areas where the soil beneath is dense and strong, however, in areas where the soil is unstable they can be prone to settlement and affected negatively against wind loads acting on the structure above.
Deep pile foundations such as CFA or rotary are long columns of reinforced concrete predominantly used for large structures where the building load is greater, by transferring loads to deeper, stronger stratification the risk of settlement is significantly reduced, improving overall stability, however due to the depth there is  significant environmental impacts such as some deep foundations causing soil displacement. In addition, the potential of pile failure if not installed correctly, requiring specialised labour and equipment increasing cost (Civil Engineering, n.d)
Guidance from (BSI Standards publication, 2020) in accordance with (BSI Standards publication, 2013) state when selecting a foundation, the following factors are to be considered:
· Site location and surrounding urban development
· Nature and size of structure
· Ground conditions
[bookmark: _Toc219145553]3.2 Justification of selected foundation
[bookmark: _Hlk218872597]As a result of the sites location constraints, geological conditions and the proposed structures building load, a CFA pile foundation is the most suitable choice. As shown in figure 6.0 the process involves drilling to the design depth using an auger, followed by pumping concrete as the auger stem is withdrawn forming the pile foundation with minimal soil displacement, finally to maximise stability and strength reinforced steel cages are placed into the concrete.
[image: ]
Figure 6.0: Diagram of CFA pile foundation process
[bookmark: _Hlk218872601]This method allows the structural loads to pass the weak, unstable soils associated with the South Wales coal measures formation and transfer the loads to deeper, stronger stratification significantly reducing the risk of differential settlement. 
According to (Midland piling, 2025) CFA piling offers characteristics that are suitable for the site conditions and constraints specifically, its reduced noise and vibration levels compared to other methods. This is a significant advantage due to the site’s close proximity to Singelton Hospital, where excessive vibration and noise can disrupt the welfare of patients.
[bookmark: _Toc219145554]3.3 Basement construction consideration 
[bookmark: _Hlk218872607]The proposed hotel construction does not include a basement, however it must be considered. As a plant room is required, if installed in the basement it will reduce the space used within the superstructure. The construction of a basement presents constraints as a result of the sites ground conditions and coastal location.
If a basement is incorporated into the design, a reinforced concrete box constructed within a contiguous pile retaining system using CFA piling techniques is suitable. (AARSLEFF, 2025) states this method would provide lateral support during excavation preventing potential ground movement therefore protecting adjacent infrastructure. 
Visualised in figure 7.0, excavation would be undertaken in a phased sequence. The first phase is the installation of CFA Piles, followed by the installation of the contiguous pile wall system. Phase three is the excavation of the basement area and finally, the basement slabs and walls are constructed with reinforced concrete providing structural support within the substructure.
[image: Contiguous pile walls | Keller UK]
Figure 7.0: CFA pile wall phased sequence
[bookmark: _Toc219145555]3.4 Waterproofing strategy
[bookmark: _Hlk218872613]Due to the sites coastal location, the risk of groundwater must be considered where underground construction is proposed. Guidance published by (BSI British standards, 2009) indicates a combination of type B and C waterproofing strategy. 
Type B, using structurally integral protection such as concrete with a waterproof admixture will provide resistance to water ingress. Type C, drained protection in the form of a drained cavity membrane would manage residual water through controlled drainage.
The combination of type B and C protection reduces the amount of groundwater ingress within the substructure decreasing the risk of structural damage in turn improving overall durability.
[bookmark: _Toc219145556]4.0 Superstructure: Structural frame and floors
[bookmark: _Toc219145557]4.1 Structural frame considerations
The proposed medium-high rise hotel requires a structural frame capable of withstanding dead and live loads, in addition wind loads. (BSI Standards publication, 2010a) provides guidance on natural wind actions on buildings up to 200m tall including the structure as a whole as well as individual elements such as cladding. 
As a result of the sites coastal location and surrounding urban development, wind loads can be significant therefore, the stability and serviceability of the structural design are to be considered in accordance with (BSI Standards publication, 2023), to minimise excessive movement that may result in occupant discomfort, non-structural and structural damage.
In addition, the robustness of the structure is to be considered. This is the buildings’ ability to withstand damage from human error, fire and impact without collapsing disproportionately in conjunction with building class 2B (Welsh Government, 2010 (1).
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Figure 8.0: Building class table
[bookmark: _Toc219145558]4.2 Selected Structural frame system 
A steel frame structure with a reinforced concrete core is proposed for the hotel development. The use of this hybrid system combines design flexibility and speed of steel construction with the robustness and durability of reinforced concrete, providing a suitable structure for the medium – high rise development in a coastal environment. 
The steel frame structure allows for reduced on-site construction time due to off-site construction methods and erection speed, improving efficiency and buildability. As steel has a high strength to weight ratio, it enables for large open wide spans a key characteristic for the hotel development where open areas are required (MJPatch, 2025). Additionally, in comparison to a full reinforced concrete frame, steel reduces the overall buildings dead load in turn reducing foundation demand on the sites poor ground conditions.
The reinforced concrete core, provides the lateral stability system by resisting wind loads and transferring the structures loads to the foundations, limiting excessive movement and improving serviceability. As the proposed development is a hotel, fire safety is a major consideration. As stated by (South East Formwork, n.d) reinforced concrete has excellent fire resistance in comparison to other materials as it does not burn or emit toxic fumes, protecting fire escape routes however, in order to comply with Welsh legislation, the steel framework must be protected with industry standard coatings to ensure structural stability is maintained for a reasonable period as mentioned in approved document B, section B3 (Welsh Government, 2020a).
[bookmark: _Toc219145559]4.3 Structural floor systems
Composite steel concrete floors are proposed for the hotel, as visualised in figure 9.0 the floor system consists of a steel beam supporting the steel deck, An in-situ reinforced concrete slab is cast over the steel decking, the reinforcement manages potential cracking and improves load distribution. Shear connectors are fixed to the steel beam, enhancing the structural performance of the floor system through composite action (Fiveable, 2025).
[image: Methods – Performance-based fire design of composite floors]
Figure 9.0: Diagram of composite steel concrete floor system 
The mass of the reinforced concrete slab improves sound insulation as well as reducing vibration levels between floors, which is essential for a hotel development. This floor system also provides fire resistance through the concrete slab and steel elements if adequately protected, ensuring compliance with approved document B (Welsh Government, 2020b).
[bookmark: _Toc219145560]5.0 Building envelope
[bookmark: _Toc219145561]5.1 Performance requirements
The building envelope proposed must provide adequate resistance to excessive wind speeds and WDR whilst contributing the durability and fire resistance of the structure. As of the sites coastal location, the building envelope must be capable of resisting chloride deposition and moisture exposure. In addition, the envelope should complement the structural framework, by minimising additional dead load.
The building envelope is to be in accordance with Welsh legislation, approved document L (Welsh government, 2010(2) covers thermal performance in conjunction with energy efficiency and human comfort. The building envelope must also comply with approved document B (Welsh Government, 2020c) in which the spread of fire across external components is limited.
[bookmark: _Toc219145562]5.2 Selected building envelope system
A drained and ventilated rainscreen cladding system is proposed for the hotel, due to the coastal location WDR and moisture exposure is elevated, presenting a significant risk to the building envelope. As shown in figure 10.0, this cladding system consists of an external cladding panel supported by brackets, behind the panel there is a ventilated drainage cavity which allows for potential water ingress from WDR to drain away from the internal envelope, it additionally acts as a path for wind loads reducing pressure on the structure.
Insulation is placed behind the drainage cavity to mitigating the risk of water ingress, allowing it to maintain its thermal performance properties ensuring the structure remains compliant with approved document L.
[image: Rainscreen Cladding: Performance, Design & Systems | Sculptform]
Figure 10.0: Diagram of rainscreen cladding
A flat roof is proposed for the development, consisting of a waterproof membrane and insulation in order to comply with approved document L. As a result of the elevated wind speed the flat roof must be in accordance with section 7.2.3 (BSI Standards publication, 2010b).
[bookmark: _Toc219145563]6.0 Construction methods
[bookmark: _Toc219145564]6.1 Off-site construction
MMC such as off-site construction is an alternative to traditional on-site construction, as stated from (Government commercial function, 2022) the use of MMC can improve the accuracy, quality and productivity of craftsmanship. Off-site construction is suitable for this development, due to the potential weather conditions the construction of the frame components can be carried out in a factory reducing the dependence on weather. As individual components of the frame are carried out off-site when it comes to the erection of the frame, site times are significantly reduced.
Additionally, off-site construction reduces on-site deliveries and overall work on site that can produce significant noise and vibration levels, which is a key advantage because of the close proximity to Singleton Hospital. 
[bookmark: _Toc219145565]6.2 Prefabricated Construction
Prefabricated components such as bathroom pods, reduce on-site construction times which is beneficial against potential site specific constraints. Significant advantages of prefabricated construction are, improved site safety due to a reduction of trades required on site, additionally the projects construction time frame is reduced, benefitting nearby buildings such as Singleton Hospital but also the client (LetsBuild, 2023).
[bookmark: _Toc219145566]6.3 Façade retention
As the site is currently unoccupied, façade retention is not required for planning or heritage reasons. Should future use of the development change and retention be required the process would be carried out with temporary works such as scaffolding to support the frame of the structure. In accordance with (HSE, 2020) all temporary works must follow a procedure consisting of design briefs, temporary works register, production of temporary works design and a controlled pre-inspection of the temporary works.
[bookmark: _Toc219145567]7.0 Conclusion 
The proposed site’s coastal location has four key constraints consisting of variable ground conditions, elevated wind speeds, WDR and surrounding urban development. A CFA pile foundation is proposed as the ground conditions are unstable requiring deeper stratification to withstand the buildings loads, additionally CFA piles reduce differential settlement and are minimal in noise and vibration levels during installation which is beneficial as a result of the surrounding urban development. The structural framework is steel with a reinforced concrete core, which provides lateral stability against wind loads and is fire resistant allowing the building to comply with approved document B. The building envelope is a drained and ventilated rainscreen system as it is resilient to wind loads and WDR mitigating risks of water ingress and potential damage to fixings. MMC is proposed over traditional methods to reduce construction time and site congestion benefiting the client, contractor and surrounding urban developments.
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Geology

Bedrock geology

South Wales Middle Coal Measures Formation-Mudstone, siltstone and sandstone. These
sedimentary rocks are fluvial, palustrine and shallow-marine in origin. They are detrital, forming
University Playing deposits reflecting the channels, floodplains and deltas of a river in a coastal setting (with periodic
Plekds inundation from the sea).

More Information

Superficial deposits

Raised storm beach deposits-Sand and gravel. These sedimentary deposits are shallow-marine in
origin. They are detrital, generally coarse-grained forming beaches and bars in a coastal setting.
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Table 11 Building classes

Classes Building type and occupancy

1

Houses not exceeding 4 storeys
Agricultural buildings

Buildings into which people rarely go, provided no part of the building is closer to another building, or area where people
do go, than a distance of 1.5 times the building height

5 storey single occupancy houses.
Hotels not exceeding 4 storeys.

Flats, apartments and other residential buildings not excesding 4 storeys

Offices not exceeding 4 storeys

Industial buildings not exceeding 3 storeys

Retailing premises not exceeding 3 storeys of less than 2000m? floor area in each storey

‘Single-storey educational buildings

Al buildings not exceeding 2 storeys to which members of the public are admitted and which contain floor areas not
‘exceeding 2000y at each storey

Hotels, flts, apartments and other residential buidings greater than 4 storeys but not exceeding 15 storeys
Educational buildings greater than 1 storey but not exceeding 15 storeys

Retalling premises greater than 3 storeys but not exceeding 15 storeys

Hospitals not exceeding 3 storeys

Offices greater than 4 storeys but not exceeding 15 storeys

Al buildings to which members of the public are admitted which contain floor areas exceeding 2000m? but less than
5000m at each storey

Car parking not exceeding 6 storeys.

‘Al buildings defined above as Class 2A and 2B that exceed the limits on area and/or number of storeys
Grandstands accommadating more than 5000 spectators
Buildings containing hazardous substances and/or processes

Notes:
1

For buiings intended for more than one type of use the Class should be that pertaining to the most onerous type.

2. In determining the number of toreys in a biding, basement storeys may be excluded provided such basement storeys fulfl the robustness.
requirements of Class 28 buidings.
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