[image: See the source image]
NAME: Sion Griffiths
Student Number: 2007491
Modern And Traditional Construction
Assignment 1

Contents
1 Primary structure system	2
1.1 Foundation	2
1.1.2 Justification of foundation type	3
1.2 Structural Frame	4
1.2.1 Steel Frame	4
1.2.2 Beams and columns	4
1.2.3 Flooring system	4
1.2.4 Roof	4
1.3 Justification of Structural Design	5
1.3.1 Buildability	5
1.3.2 Sustainability	5
1.4 Wind loads	6
2 Enclosure systems	6
2.1 Cladding system	6
2.2 Curtain walling	6
2.3 Justification of enclosure system	6
2.3.1 Composite cladding	6
2.3.2 Curtain walling system	7
2.3.3 Maintenance	7
3 Conclusion	7
4 References	9
5 Appendices	12
Appendix A	12
Appendix B	13
	13
	14


[bookmark: _Toc97581823]

1 Primary structure system
[bookmark: _Toc97581824]1.1 Foundation
The foundation I have chosen is End Bearing Continuous Flight Auger (CFA) piles with a concrete bearing pile cap. The CFA method is done using a piling rig that uses a hollow stemmed continuous flight auger that rotates into the ground to the given depth of the pile. Once the auger is withdrawn from the ground, the concrete is poured/pumped down the stem. After the concrete reaches it’s finished level, a reinforced steel cage is then inserted into the concrete using plant or a vibrator. (Balfour Beatty, n.d) End bearing piles act as a column, transmitting the load of the superstructure down through the softer unconsolidated ground to the toe of the pile, where the load bearing strata is found. In this case, the load bearing strata is the mudstone shown at the bottom of the borehole log. A pile cap is used to transfer the loads of the superstructure down to the foundation below (Prasad, 2019). A pile cap is a concrete mat that is reinforced with steel rebar that lies above the piles, and is part of the foundation. It is used to distribute the load across each of the piles. The pile cap is cast above by concrete being poured or pumped into form work or shuttering around the piles. 
[image: See the source image]







(Mishra, 2013)

[bookmark: _Toc97581825]1.1.2 Justification of foundation type
I Have chosen CFA end bearing piles with a concrete bearing pile cap as the foundation due to the poor load bearing of anthropogenic ground that is found at the first 5m of the borehole results. According to BS 9530:2015 Anthropogenic ground is made ground that is comprised of both man made material and reworked natural soils. It is also common to find “ground gases” therefore making the soil very unstable and poor to build upon. (British Standard Institute, 2015) As you go further down the borehole sample, at around 7m you begin to see increased load bearing, therefore a greater depth must be achieved.  
As the proposed building is a large 3 story building and will have a significant dead load, there is need for foundations that can transfer the load to the strata with the best load bearing capacity, and CFA piles are very effective at doing this. CFA piles have many benefits such as quick installation compared to other piling methods, and the installation of the piles are free from significant vibration which is useful for building in the built up and congested SA1 area. They can also be used for a range of difficult ground conditions and can be installed to depths beyond 35 meters. In my opinion this makes CFA piles the most suitable for this type of structure and the surrounding area. (Dart & Co Foundations, 2018)

[bookmark: _Toc97581826]1.2 Structural Frame
[bookmark: _Toc97581827]1.2.1 Steel Frame
I have selected steel frame as the primary structure system as it is more suitable to the buildings design. Steel structure systems are fabricated off site and transported to the site ready for when the steel needs to be erected. Once the steel is on site, it is then lifted into place using a crane, and then bolted in to place by the fixers. (Hamakareem, 2018)

[bookmark: _Toc97581828]1.2.2 Beams and columns
Beams and columns are ordered and made to the dimensions specified in the structural engineer and architects’ design. They are designed in consideration with the load that will be imposed upon them, but beams usually only span to 18 meters. The most important connection of the column installation is the point at which the column is fixed to the foundation. They are connected by bolting the base plate which is a rectangular or square piece of metal that is welded to the toe of the column and is bolted into the foundation.  Another significant connection of the column is the splicing between columns. Splicing is the connection made between two columns where they are bolted together using splicing plates. Splicing is not always required, but is typically utilised over multiple stories. (Hamakareem, 2017) The beams will be fixed to the columns by a fin plate connection. The plate is welded to the column or possibly the primary beam, and then bolted to the supporting member. (Uzodimma, 2018)

[bookmark: _Toc97581829]1.2.3 Flooring system
The flooring system that I have chosen to compliment the steel frame system is a composite concrete floor.  Composite flooring is installed on floors above ground level, with a composite steel sheet sitting on top of the down stand beam and is then connected through the shear studs.  Studs help strengthen the connection between the concrete and the steel to the structure. (Concrete Flooring Solutions, 2020)

[bookmark: _Toc97581830]1.2.4 Roof 
The roof I have selected to be suitable for the proposed building is a vegetative flat roof with a lattice sunscreen. That will retain heat and aid the growth of the vegetation, having a similar effect as what can be observed in a green house. Vegetative flat roofs are installed by using a concrete deck as the base then layering the concrete with waterproof membrane to avoid any moisture or water entering the building, after the membrane is laid you then get the protection course with the root barrier and insulation laid on top to insulate and avoid any roots penetrating through and affecting the concrete or entering the building. The drainage system is then laid on top of the insulation. The system retains moisture and balances air movement which aids the growth of the vegetation. (Sky scape, n.d) After the drainage panel is has been laid the filter fabric and vegetation is then added to the system to finish. (Miller, 2016) 

[bookmark: _Toc97581831]1.3 Justification of Structural Design
[bookmark: _Toc97581832]1.3.1 Buildability
Steel frame
A steel frame has been selected as a result of the many benefits that come with it. Steel frame is a quick method of construction as it can be manufactured off site and delivered ready for installation. Installation is a quick process, as when the steel arrives on site it can be lifted and fixed into place quickly. This is more cost effective and useful as the proposed building is to be situated within the SA1 which is a highly congested and built-up area, and it would be beneficial to keep site traffic and deliveries to a minimum to avoid disrupting the public. Steel frame construction is also very durable, and utilises smaller columns which then allows for a larger floor space. Steel also has an excellent strength to weight ratio. Steel frames are also easy to build on or alter compared to other methods like concrete, should the client wish to further develop the structure in the future. They can also span large distance and are good for multi-storey commercial buildings.
Flooring system
The reason I have chosen a composite concrete floor is due to benefits similar to those of steel frame construction. Like the steel frame, installation is of low difficulty and can be installed in a reduced period of time in comparison to other methods of flooring. The concrete planks are prefabricated off site, which allows for immediate installation once delivered to site. The steel sheets are light weight which means they will not require a crane and can manually transported and fixed. The flooring also has exceptional load bearing properties making suitable due to the office equipment that will be in the building. It also provides flexibility to the client should they require to increase the dead load imposed on the floor through including more furniture / structures in the future.(Concrete Flooring Solutions, 2020).
Roof
A flat vegetation roofing system has been selected due to the many benefits including increased insulation reducing heat loss. The system also controls water run off which aids in less erosion and damage to other parts of the building and eases pressure on the structure’s drainage infrastructure. A vegetative roof also gives a more aesthetic appeal to the building. (Lisa, 2019)
[bookmark: _Toc97581833]1.3.2 Sustainability 
The methods I have chosen have many sustainable benefits due to the speed and prefabrication of both the steel structure and composite concrete flooring sheets, this is because they are less labour intensive which reduces the amount of labour that are on site which in turn reduces the amount of CO2 emissions that are produced by labour travelling to site, by the two being prefabricated it also saves waste being produced on site. I also chose steel over concrete due to the fact that concrete is a hazardous substance and more waste is produced when it is used, which has a negative impact on the environment.  
Having a Vegetative roof on the building creates improved air quality which is very useful in the built-up area of the SA1. A vegetative roof is also economic due to fact it saves energy on heating costs as it has very good thermal conductivity. (Lisa, 2019)

[bookmark: _Toc97581834]1.4 Wind loads
With the proposed building being located in SA1, a coastal area where winds reach high speeds, there is a need for the building to be able to withstand those loads. There are 3 different types of wind loads that can exert pressure upon a building or structure, these being uplift load - “Wind flow pressures that create a strong lifting effect, much like the effect on airplane wings. Wind flow under a roof pushes upward; wind flow over a roof pulls upward.” The second being shear load “Horizontal wind pressure that could cause racking of walls, making a building tilt.” And the third being lateral loads “Horizontal pushing and pulling pressure on walls that could make a structure slide off the foundation or overturn.”  Looking at three wind loads mentioned, I believe that uplift loads will be the most significant variable for the building. Due to this I have chosen a steel frame which will allow the building to bend  without causing weakness to the structure using tempered for the lattice sunscreen due to its durability and resilience to impact (Aiswebapp, 2020) , there is also a perforated parapet around the perimeter of the roof will aid in mitigating roof suction, all these combined can mitigate the effects of wind loads. (Azzi et al., 2020)

[bookmark: _Toc97581835]2 Enclosure systems 
[bookmark: _Toc97581836]2.1 Cladding system
The cladding chosen is a composite cladding system. Composite cladding is comprised of factory engineered panels that have an encapsulated insulation core. The insulation within the core can vary from 40mm to 150 mm dependant on the architects’ criteria. Composite cladding is installed as a non-structural external surface. Composite cladding is fixed to the steel frame of the building or roof using particular fixings that can be used to attach these panels to steel purlins or spacer systems that have been installed by the competent persons. (C&W Industrial Roofing Services, n.d.)
[bookmark: _Toc97581837]2.2 Curtain walling
I have also chosen curtain walling as another one of my enclosure systems. Curtain walling is an exterior system that is non-loadbearing and freestanding and often used on commercial buildings to enhance the look but also provide a resistance to wind and water ingress. These systems are usually made from aluminium and glass, whilst providing protection it will also let natural light into the building (Mastroeni, 2020). The curtain system I have chosen is the stick system, the stick system is prefabricated and installed by firstly fixing the mullions and transoms to the structure prior to the glass panels being installed by using a toggle that is fixed to the front of the mullion which then secures the glass panel to the mullions and transoms. (CPNI, 2021)

[bookmark: _Toc97581838]2.3 Justification of enclosure system
[bookmark: _Toc97581839]2.3.1 Composite cladding
Composite cladding is the most suitable option due to its many benefits. Composite cladding adds an aesthetic value as it comes in various colours and finishes which can be used to create both a traditional or modern appearance. Composite cladding lasts for a long time and is a strong system making it highly durable. It is also waterproof and weather resistant which makes it ideal for the enclosure system as the building is situated in SA1 next to the sea where moisture is high. Another reason I chose composite cladding for the enclosure system was due to the sustainability of it as it is made from both timber and reused plastic. Due to the use of sustainably sourced timber and recycled plastic, there is a reduced impact on the environment. There is also a worldwide focus on the importance of sustainable construction making it increasingly important to consider the environmental effects works may have. It is also becoming increasingly more popular across the industry due to its improved thermal and acoustic performance, low cost compared to other materials and the increase in energy efficiency. (Alan Boswell Group, 2021) 


[bookmark: _Toc97581840]2.3.2 Curtain walling system
The reason I have chosen curtain walling to be appropriate as one of the enclosure systems is that it comes with many benefits as it allows for natural light to enter the building which in turn saves on energy consumption as there wont be any need to use artificial light at certain times of the day. For example on the north elevation, larger panels are included in order to utilise the abundance of natural sunlight that will be available along this elevation. Curtain walling also has a very aesthetic appeal and it is very safe as it is weather resistant and can withstand strong winds and heavy rain, ensuring moisture doesn’t penetrate it. Curtain walling is also manufactured to the desired size so when it comes to fitting there is no danger of one of the panels becoming loose. Curtain walling is also very lightweight therefore it doesn’t cause a significant stress to the structure or foundations. (Huxley & Co, 2020)

[bookmark: _Toc97581841]2.3.3 Maintenance   
Composite cladding is a very low maintenance system as it need far less maintenance than other types of cladding like timber, it does not need to be repainted like traditional timber cladding and it doesn’t stain, meaning it will rarely need to be cleaned. The plastic cladding doesn’t splinter, warp or crack like others and is resistant to rotting, dampness and insect infestation, while also having a larger lifespan.   


[bookmark: _Toc97581842]3 Conclusion
All components of the build of this structure have been carefully compiled, considering time, cost and functionality implications that the design will have on the structure. Erection of steel frame, partnered with construction of composite flooring and composite cladding systems allows for a shorter construction period, whilst assuring a high quality.
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