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1. Introduction 
This assignment has tasked me with critically evaluating the potential possibility of constructing a large new mixed-use tower on a new site on the High Street in Swansea. I will explore different tasks in this assignment such as the substructure, structural frame, cladding, and roof coverings. For these major tasks on a construction project, using neat and suitably annotated sketches, I will make appropriate recommendations for the design and construction of certain elements of the construction process. Pictures of the site can be found below. Images of the site have been taken from the assignment brief.
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2. Substructure
2.1 Secant pile wall
For the construction of the substructure, there will be four main stages of work. These will be the secant pile wall, the excavation, the piled foundations, and the floor and vertical wall concrete pour. Starting with the secant pile wall, a layout around the perimeter of the site will be put out to show where each pile will be placed. This will create a wall around the site so we can excavate and create a basement area below. To do this, you must drill to a required depth with alternate spacing around the layout then high slump concrete can be pumped through the hollow stem. Straight after the concrete pour, a reinforcing cage is inserted into the fluid then you must allow the concrete to cure in place. This process is repeated until there is a complete layout of CFA piling. They should be 20m deep with a 600mm diameter. The reason for CFA piling is because of the surrounding buildings. If we were to drive the piles into the ground, they could disrupt the foundations of the other buildings and cause damage. A top view of what the secant pile wall will look like can be found in Appendix B.
2.2 Excavation
Once the secant pile walls have been constructed, hoarding must be erected around the area of excavation. Firstly, an initial external opening to the basement area will be created and temporary weather-proofing and supports will be installed. Then an excavator can dig down to the specified depth. Once the ground has been fully excavated and ground anchors have been placed to support the walls against lateral earth and water pressures, and water has been pumped away from the excavation, the piled foundations in the area of the site can be laid out and the same process for the secant pile wall can be used for these piled foundations. Appendix A shows what the piled foundations will look like. Only when these foundations have been completed, formwork will be erected and there will be a concrete pour for the pile caps to be placed on top. Once the concrete has cured, the formwork can be taken down. Bottom-up construction will be used for the substructure for many reasons. The design will be easier and therefore the costs of design will be lower. A bottom-up approach also helps to improve employee collaboration as everyone will be involved in the decision-making process. Communication will be two ways in this method and employees will feel empowered to share new ideas with their managers.
2.3 Waterproofing
A type of water-proofing that this deep basement will use is Type B. Type B is a (structurally integral) system and the water tightness of this type of construction is reliant upon the design and construction of the basement as an integral shell, using concrete of low permeability, and appropriate joint details. Defects can be minimised by correct specification and design and by careful construction. The most common defects are permeable concrete and honeycombing through lack of compaction; contamination of, or cold, construction joints; cracking due to thermal contraction and shrinkage. Construction joints need particular attention as these are the areas most commonly associated with leaks. While attention needs to be paid to jointing and positioning of water stops, great care is required in placing and compacting the concrete. Though for type A the water-proofing may be done before or after the construction of the vertical walls and floor slab, for type B, it is done all at the same time. Information on Type B basement construction is provided by The Basement information centre. The drawing that illustrates this type of waterproofing can be found in Appendix C.
[bookmark: _Hlk99823350]On the basement level, there is not only a multi-storey carpark but also a gymnasium/spa and building services. A carpark can have Type B waterproofing as some seepage of water is acceptable. However, in a leisure facility, we want a dry environment, so we will be using Type C waterproofing for this level in the basement. Type C works by safely and efficiently channelling water ingress to a suitable evacuation point. Firstly, a cavity drain membrane is applied to the basement’s walls and floors while making sure no area is left uncovered. A small gap is created between the membrane and the wall or floor which allows excess water to drain down the cavity. Any water that enters the basement structure travels down behind the membrane into a drainage channel system. When the water hits the drainage channel, it is diverted to a sump pump chamber where pumps will pump the flood water out of the property to a suitable outlet such as an external drain. Information on Type C basement construction is provided by Setherton (2022). To help understand this type of waterproofing, please refer to Appendix D. 
2.4 Vertical walls and floor slabs
Firstly, the floor slab at the bottom will be constructed and this will be done by first putting down reinforcement and formwork. Then a concrete pour can be put down and allowed to cure before the formwork is taken down. At this point, a water stop will be put in at the junction at which the vertical wall will be constructed. Then the vertical wall will be put in above with the same process only that a water stop will be placed externally or internally (within the wall) as required. This process of floor slab and the vertical walls will be repeated until 4 separate floors have been constructed while ensuring water stops have been placed at each junction. This will however be different for the 1st floor of the basement due to it using Type C waterproofing. 

















3. Structural Frame
3.1 Steel Frame structure
In this task, one will describe through written work and illustrations, how a suitable structural frame is selected, designed, and constructed. The client has asked that we must allow for the efficient use of individual spaces internally whilst remaining cost-effective, buildable, flexible, and sustainable for application to a range of multiple uses, both now and in the future.  For this build, we will be using a steel frame. According to White (2017), steel frames offer advantages such as strength & durability, easy fabrication in different sizes, fire resistance, and pest and insect resistance. 
3.2 Columns
As discussed earlier in the assignment, we will be using a secant wall using the CFA piling method, due to the surrounding buildings. Once these are done, the foundation of piles can be built up along with the floor and vertical wall slabs. The formation and layout of the piled foundations will determine where the columns will be placed for the main structural frame. So, the substructure will show the grid system of the frame itself. 
The construction of the steel elements has 4 main sections which are, the construction of the steel frame structure foundation which has already been covered, steel column construction, erection of steel beams, and floor systems used in the steel frame structure construction.  Before columns can be placed down, it is important to know that the section of steel is specified based on the loads imposed and will be produced in advance of construction. The process starts with the connection between foundation and column and splices between columns. For the column to be connected to the foundation, a baseplate will be welded to the end which is commonly a square and rectangular shape as it will provide the largest spacing between the bolts which is desirable. This is shown in Appendix G. Column splices will then be provided every two to three storeys, as this will ease the erection process. An illustration of column splices can be found in Appendix F.
3.3 Steel beams
The main purpose of the beams being placed is to transfer loads from floors and the roof to the columns. While the beams are being erected, column-to-beam connections and beam-to-beam connections are encountered. For example, if the joint is subjected to vertical loads only, then simple connections are used. If the joint is subjected to both vertical loads (shear force) and torsion forces, then full depth end plate connections and extended end plate connections should be considered. As far as beam-to-beam and column-to-beam connections are concerned, endplates will be used. This can be shown in Appendix I. 
For the construction process of steel columns and beams, I used Hamakareem (2022)

3.4 Cross-bracing
During the build-up of the structural frame, cross-bracing will be implemented. This type of bracing uses two diagonal members crossing each other. The beams and columns used in the structure are estimated under vertical loads and the bracing system will help all lateral loads. A big advantage of brace framing is its cost-effectiveness and that it's easy to erect and flexible in design to get the required strength and stiffness. A drawing to show what the bracing will look like on our structure can be found in Appendix E.
3.5 Floor system
According to Ugorji (2020), The floor system will be installed as the beams are erected. These floors will not only support vertical applied loads, but they also act as a diaphragm to resist lateral loads through the use of bracings. This building will use slimdek as a floor system. This type of floor is built up comprising asymmetric floor beams (ASBs) which then support heavily ribbed composite slabs with 225mm deep decking. The embossments rolled into the top flange of the beam act as a composite with the floor slab without the need for additional shear connectors. The decking will span between the bottom flanges and act as permanent formwork to support the slab and other loads during construction. Reinforcement bars are placed in the ribs of the slab to improve strength in the fire condition and mesh reinforcement is placed above the ASB. The slimdek has a shallow floor zone which will reduce the overall building height and cladding, and also the virtually flat soffit allows easy service installation and offers flexibility of internal wall positions. A section drawing of the Slimdek floor can be found in Appendix H. 












4. Wall Cladding and Roof Covering
4.1 What cladding and roof covering will be used
In this next part, one will be describing the construction method for the wall cladding and roof covering for the new tower block. Rainscreen cladding and a flat roof with EPDM will be used on this project. 
4.2 Rainscreen cladding
Before the cladding can be put on, we must ensure a strong wall has been built from the structure for the rainscreen to be built on. Following this, the stud which is the framework will be placed to attach the rest of the rainscreen components to. The stud on our cladding will be made of steel. The insulation can then be placed, and this cladding will utilise mineral wool batts and this will help to keep the building cool in the summer and warm in the winter. A weather protection membrane is then applied to protect the insulation and keep the weather out. This membrane will fully seal the building and is used as a second line of defence against any water ingress. Tape will be used around this membrane as there must be no gaps for moisture to infiltrate. 
 A cavity can then be created between the membrane and cladding, and this will allow for continuous drainage and ventilation. Not only will this protect the building from the weather but also increase thermal quality. The click-on cladding will be the final part of this construction. As this is the first layer of protection, it will be taking on the brunt of harsh weather and blocking moisture from moving past it. Though this type of cladding is very effective and has many benefits, it also provides huge aesthetic qualities, helping to protect and help a building appear attractive. All information on Rainscreen cladding was provided by Sculptform (2021). A section drawing of this cladding can be found in Appendix J and a 3D drawing can be found in Appendix K.
4.3 EPDM roof covering
For the construction of the roof covering of this building, we will be using a warm deck flat roof with the use of EPDM. Once the joists have been placed, a timber deck board can be put down to act as the base for the other components. Then a polyethylene vapour barrier is placed over the timber board to reduce condensation in the roof structure. For this type of construction, a solid roof insulation must be used such as Kingspan and this will be placed on top of the roof deck instead of in between the rafters, this is what makes it a warm deck. Then another timber overlay board will be placed to allow an adhesive to be put down. This adhesive will be used to stick the EPDM membrane down to the roof. Information on EPDM roof covering provided by Rubber4roofs (2022). An illustration of this roof covering can be found in Appendix L. 

5. Conclusion 
In conclusion, I have successfully made recommendations for different elements of this project such as fabric and structure. These changes will ensure the building meets high environmental performance standards. While also ensuring certain materials and processes are being used to stay economically, socially, and environmentally friendly. This assignment has been interesting as one has been able to show their sketching skills to show neat and suitably annotated drawings. While also referencing the construction methods to these illustrations so the reader can understand the process. 
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Appendix A
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Appendix B
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Appendix D
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Drawings for Appendix C and D taken from https://www.protectahome.co.uk/what-do-we-mean-by-type-a-type-b-and-type-c-waterproofing-systems/
Appendix E
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Appendix F
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Appendix G
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Non-shrink cementitious grout is the annotation.
This drawing is taken from: https://theconstructor.org/structures/construction-steel-structure-foundations-columns-beams-floors/18648/













Appendix H
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This drawing is taken from: https://structville.com/2020/07/types-of-floor-systems-for-steel-framed-buildings.html
Appendix I
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This drawing is taken from: https://www.steelconstruction.info/Simple_connections










Appendix J
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This drawing is taken from: https://sculptform.com/how-to-build-a-rainscreen/









Appendix K
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This drawing is taken from: https://sculptform.com/how-to-build-a-rainscreen/








Appendix L
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This drawing is taken from: https://www.rubber4roofs.co.uk/epdm-warm-deck-roof-design
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Please attempt any THREE of the FOUR Tasks below:
Task 1:
Utilising neat suitably annotated sketches make appropriate recommendations for the
design and construction of the substructure and deep basement works required, including
waterproofing measures whilst considering the impact on neighbouring buildings.
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