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Foundation
There are two types of foundation which could work for the building to e built on and rest on. Which are Raft or Piles foundations with a floor slab. Raft could work with the ground make up that’s there, however I believe pile is the mist suitable due to the size of the structure as its 3 stories and the whole size of it in length. As the ground make up isn’t ideally suitable for a large structure if you used raft but with pile you can use 9 to 10 metre piles to go into the hardcore material which is located approximately 8 metres below ground. With pile foundation the piles can be placed systematically in places where there’s loadbearing walls and columns to help transfer the load better. Theres 2 options with the pile foundation using pads which have 2 to 4 piles joining into or a floor slab would be made to connect and the pile caps together forming the ground floor. 

Frame
Then the frame structure would be steel framed construction. As using brick and block would take too long and isn’t suitable for large buildings like this. Timber could be used but to create the atrium and the 3 stories you would need to provide lots of support and reinforcing to the timber beams and columns to support this structure. Concrete and steel are the two most appropriate materials to use. However, I consider steel to be the better of the 2 as concrete is strong, durable can support the loads of the whole structure but for the atrium having a long concrete beam across wouldn’t work as the weight of it and then you would have more columns in the building as concrete can stretch over long spans. This is why steel is the better of the 2 as it can cover the long spans and can bear more loads on it  and requires less columns in the structure. With steel frame is can be made systematically where each column and beam is put in a grid and each grid can be diffenret as some columns and beams will be only spanning 5 metres while some will span 10. Also, columns that are load bearing  and span the whole building will be put over pile caps or pads which have 4 caps into one pad as to help improve the transfer of the loads. As each column will be on top of a pile cap which will help transfer the load into the ground. Also, between each column there’ll be struts running diagonal from column to column which will help loads to be transferred better and quicker. Furthermore, the columns and beams can be pre-fabricated beforehand to fit the structure and takes less time installing the frame. 
See Appendix 2 as the plan shows where I’ve indicated where the Columns and Beams are. The pile caps are where the columns are indicated as the ground floor columns which span to the top floor will be constructed on top of the pile caps, as I’ve previously mentioned. Then on the other two Drawings in Appendix 3 and 4 it highlights where the columns and beams are located on those floors and some columns won’t go all the way up as they could be in the mid of hallways or rooms so they would then have other columns located other places to help span loads. 
Floor
For the 1st and 2nd floor floors you can use either Slimdek Floor system which are “composed of asymmetric steel beam that carry a slab with 225mm thickness.” (Constructor, 2017) or use Slimflor beams which is “slim beam and precast concrete slab that rests on the beam and reinforced concrete is used to join units together.” (Constructor, 2017). Both can be used to span over large distances such as 7 to 10 metre spans. This will help as reduces the amount of columns needed  and the columns can then be spaced to help not exceed the distances of the floor. As using like pre-cast or in-situ concrete slabs is a common practise for steel frame construction floors but they only can span to approx. 5 metres and that’s putting only a little strain on them so using either 2 of the products would be sufficient enough. 
See Appendix 5 for an example of this floor type. As this shows how the floor is formed as a steel base is installed in then poured concrete on top and most likely with reinforcement to strength the floor or can be installed pre-cast which has been tested and approved before coming to site. 

Roof
The building would ideally have a flat roof as this is suitable the building s size and much easier and less time consuming to do a pitched roof. Using metal corrugated roofing sheets would be ample for the building as there coated/galvanized so they would rust and are easier to install as then can be bolted or screwed to the buildings frame. With these sheets they can be put at minimum of 10 degrees (Roofing). Furthermore, the sheets are lightweight  and easy to handle. So these would require a crane of machine to lift into place as they can be placed in by 2 labourers and then can be fitted by them so there’s no cost on hiring a crane or having a roofing contractor to do it as they are simple to install. Installing insulation and having noise/sound barriers underneath the sheets would help reduce noise caused from rain hitting the sheets. 
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With wind loads they can apply stress and cause damage to a building if its not designed or not built properly. With steel frame construction you have a few ways of preventing wind damage. 
There are various different types of bracing:-
· Horizontal 
· Vertical
· Single Diagonals
· Cross Bracing
· K Bracing
· V Bracing
(Discoveries, n.d.)
With the building using various forms of bracing would work. I consider using Horizontal and Cross bracing as the 2 most durable and best forms of bracing. Horizontal beams help allow horizontal forces to be transferred to the vertical supports or columns to then be transferred to the ground reducing loads on the structure. Using cross bracing will be the best way with dealing with Wind loads as you’ll have the columns running up the building and having the cross beams in between will help the structure of the building to keep it shape and stop any movement on the building as they will wedge the top and bottom of the columns keeping them straight. Furthermore, the cross bracing also helps against loads and forces from horizontal, vertical and diagonal forces and takes those loads and equally shares the loads between columns so that on is not taking more loads than another to help prevent one side sinking or damage. 
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Steel frame is the primary structure I have selected and I consider using a form of curtain walling is appropriate as a system of enclosure because when it comes to steel frame it’s about speed and time.
Curtain walling is an “external non-structural building envelope.” (Limited, 2018). It’s usually fabricated in factories before going to site. It’s often constructed out of aluminium as it’s easy to move and lightweight. Also, they do incorporated the large areas of glass to allow as much natural light into the building as possible as shown on the plan there are large areas of glass so using curtain walls would allow and make it much easier to install. As rather than installing the windows separately you can have them pre-fabricated in the factory to size and already part of the wall and just need to install it into the frame. 
With using this system you also can design and specify the requirements the wall must having such as insulation, size and cladding (colour and materials). When designing them, the designer will make a plan which each panel is a specific number as this is for them to be put in a certain place as each panel can have ducts and areas to allow services to run though rather than having them above people’s heads. The way curtain walls are attached to the steel frame are bolted together or anchored to the floor slab. Also, the walls are designed to fit specific areas of the frame so the size, shape and requirements are made to fit that location of the building. They are made to also to be flexible to be able to withstand the building sway. As well as Thermal Expansion and contraction as when it comes to winter it’ll get colder and cause the building to contract while in summer it will expand. This is where the curtain wall is an appropriate system for the building as these factors can be considered in the design process and included into the building allowing these factors to work. 
Curtain walls can be either Aluminium or UPVC faces which both are water resistant and lightweight. However, UPVC is cheaper, can be produced faster and the shape and colour of it can be made to suit any need of the client. All those, its vulnerable to time as can fade in colour due to exposure to sunlight, brittle in cold weather and can be easily damaged. With aluminium its durable, flexible and lightweight. This is the better of the 2 materials for curtain walls. It is more time consuming and cost of it due to the benefits of it. Although, Aluminium is more sustainable as it can last longer, more durable against weather and is able to move with the building so it wouldn’t break or become brittle in cold weather. 
Appendix 7 is a sketch showing how the curtain wall will be incorporated to the structure. As it will have a layer of insulation as to trap and keep the building warm then a cladding on the outside either aluminium, UPVC or concrete. There are bolts which are knocked into the frame to hold the curtain wall to the structure as well as anchor bolts which is knocked into the floor slab as to anchor the frame in to place and act as the datum for the wall to be fitted on. With the detail the bolts will have slots which they fit into and then have caps put on them to prevent any water from entering the wall. As curtain wall are in a similar layout to a cavity wall as the cladding is the external brick, and steel frame is the blockwork and then the insulation is self explanatory and there’s a gap left in between the cladding and insulation to allow ventilation into the wall to help prevent moisture damage. Once the curtain wall is in place and fixed in then plasterboard or plywood can be screwed into the wall then the rooms can be completed. 
See Appendix 8, which is a highlighted plan showing where the curtain wall is located on the building. On the North elevation view shows that the curtain wall on this face has larger windows incorporated into the wall as this shows these areas are allowing more natural light into the rooms. On the West face its all whole units of the curtain wall with no windows this is due to the stairways being on the west face of the building so they are running off lighting and there’s an open area on the West face towards the south end of the building which allows lighting to come through. As well as two doorways into the building on the West Face  On the East face there are more rooms so the face have a larger count of windows which is to allow more natural lighting in and reduce lighting cost as the Sun sets in the east. On the South face there’s windows and an entrance into the main building. All faces have recessed areas where there’s the atrium, entrances into the building and balconies made. These are probably included for appearance purposes and to have a natural ventilation system into the building.
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Appendix 1 – Example of pile foundation with a pad on top of the piles caps (CFORCIVIL, 2018)
[image: Pile cap]
Appendix 2 – Plan showing Columns and Beams on the Ground Floor.


Appendix 3 – Plan showing Columns and Beams on the First Floor


Appendix 4 - Plan showing Columns and Beams on the Second



Appendix 5 – Detail of Composite Floor used for steel frame construction (Constructor, Construction of Steel Frame Structure Foundations, Columns, Beams and Floors, 2017)
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Appendix 6 – Photo showing Cross bracing system (Discoveries, n.d.)
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Appendix 7 – Is a sketch I’ve done of a section of curtain walling to steel frame.
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Appendix 8 – Highlighted drawing showing where the curtain wall is located on the buildings elevation plans.
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