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1.0 [bookmark: _Toc97576858]Introduction
The following assignment will identify the primary structure systems that are to be used for an office block. The author will identify and highlight structural elements and their locations. The author will also describe the selected system of enclosure along with identifying and highlighting the locations of the elements of enclosure. The purpose of this assignment is for the author to show her understanding of the primary structural elements as well as the systems of enclosure.
[bookmark: _Toc97576859]2.0 Primary Structure
[bookmark: _Toc97576860]2.1 Introduction
In this chapter the author will discuss the primary structure and identify the appropriate systems she will be using and why. 
All buildings have the same basic components, these components form the vital purposes of a building, which include supporting, enclosing and protecting the building. Below are the 12 basic components and their descriptions. 
[bookmark: _Toc97576861]2.1 Foundations 
Foundations are the structural elements that distribute the superstructures loads evenly into the ground below. Adequate foundations will prevent settlement and/or subsidence. The type of foundations that will be required will depend on the ground consistency, B.Bendall (2021).  From the site investigation (SI) report the author can see that the ground is mostly made-up ground subsequently the most efficient method would be to use a piled foundation. These foundations would also include reinforced concrete footings that would link to the piled foundations using cut and bend steel, Ian Rock (2020). 
[bookmark: _Toc97576862]2.2 Floors
When discussing floors in construction the author is referring to the surface laid on top of the plinth level. A typical floor will provide a structural support to anything or anyone that occupies a space, Haseeb Jamal (2017). The author has decided to use a beam and block method as it is easily installed, has high performance and can be constructed in all weather conditions.
[bookmark: _Toc97576863]2.3 Columns 
Columns can either be used as architectural or structural columns, architectural columns are used to increase the aesthetics of a building, whilst structural columns transfer the loads from the above floors to the foundations safely. Steel tends to be the most commonly used material when constructing columns, this is due to its durability, strength and versatility. It is this reason the author has decided to use steel beams for the given project, Buy a beam (2020)
[bookmark: _Toc97576864]2.4 Beams
Horizontal components spanning an opening and transferring loads is known as a beam. These beams will transfer the loads into what maybe brick or stone walls, as well as vertical columns (please see 2.3). As the author has already chosen to use steel columns, steel beams are then the obvious choice as these can be installed in conjunction with the steel columns efficiently. Similar to the columns, steel beams are durable and can withstand immense structural loads, Tom Baker (2022).
[bookmark: _Toc97576865]2.5 Walls 
Walls can be constructed using stone, bricks, concrete blocks etc. They form a structural element supporting the roof and transferring loads to the foundations. The author has decided to use a steel frame for the external walls with blockwork infills between columns. The steel frame has been recommended due to its fast-paced construction, durability and strength. 
[bookmark: _Toc97576866]2.6 Roof
The topmost component of a buildings structure is the roof, these can either be flat or slopped based on weather conditions in the area and location. In order to maximise storage for M and E components such as ventilation blocks and breaker units, a flat roof system will be used. This flat roof will be made up of an EPDM rubber sheet system, Owens Corning (2022).
[bookmark: _Toc97576867]2.7 lintels 
Lintels are installed above openings such as doors, windows etc. They support the loads of the wall correctly above the opening. Depending on the external skin makeup lintels can be made out of reinforced concrete, steel and even wood. As the author has opted for a steel frame construction with blockwork infills there will be a mix of steel and concrete lintels used, Civil engineering notes (2022).
[bookmark: _Toc97576868]2.8 Damp Proof Course (DPC)
Damp proof course (DPC) forms a vital component of a building, it protects against any rising moisture coming from the ground. Damp proof course is installed at a minimum of 150mm above ground level it can be seen as a mortar and brick or blockwork course with either a bitumen or plastic DPC sheet. DPC is also used around openings such as doors and windows to prevent damp bridging the cavities. Due to the ease and cost efficiency the author has opted to use a plastic DPC sheet, Richardson and Starling (2019).
[bookmark: _Toc97576869]2.9 Stairs
Stairs can be split into three categories straight, turning or continuous stairs. Stairs are the key component that connects different floors together in a building. Straight stairs are generally used in small houses and are available in various widths. Turning stairs can be subcategorised into quarter turn, half turn, three quarter turn or bifurcated stairs, however they all have a common detail being there is a turn in the stairs. Continuous stairs are either circular, spiral or helical stairs and create a continuous curve as they rise. The author has decided to use turning stairs in order to minimise the space in which they take up along with ensuring efficiency, The Constructor (2022).
[bookmark: _Toc97576870]2.10 Drainage
Drainage can be subcategorised in to two, foul and storm. Foul water drainage is used to carry away foul water from a building to underground sewers. Similarly storm drainage is also used to carry water to a public sewer however this only carries away surface water created by rain. Foul and storm drainage can also be combined in a combined system. One of the positives of using a combined system are that the storm water helps clear the pipework subsequently reducing the risk of blockages. However the water authorities are not in favour of a combined system as they say it can overload the drainage system and increases the amount of water that needs treating, Building regs 4 plans (2022). The author has decided to use a separate system as this is recommended by the water authorities. 
[bookmark: _Toc97576871]2.11 Accommodating wind loads
A tall building will have gravity loads as well as horizontal loads due to adverse wind. Wind effects a building in three different ways these are dynamic, static and aerodynamic. There are two main solutions to omit the impact that wind has on a structure these are architectural and structural. Architects can reduce the effects of wind on buildings by ensuring it is designed aerodynamically where structural engineers will help to reduce the effect of wind by ensuring the design is structurally efficient, M.Alaghmandan, M.Elnimeiri (2013). The architect has decided to go for a shorter and wider structure in order to create a more aerodynamic building and the engineers have concluded that a steel frame will be the best choice for this buildings structure. 
[bookmark: _Toc97576872]2.12 National house building council (NHBC) or Local authority building society
NHBC (2019) define themselves as:
 “The leading warranty and insurance provider for UK house building for new homes.” 
As NHBC is an insurance and warranty for house building, the author has decided to use local authority building control also known as LABC. They are a national organisation that are responsible for the building control in England, Wales and Northern Ireland. They ensure that building work complies with all building regulations. 
[bookmark: _Toc97576873]2.13 Annotations
Below shows elevations denoting the key structural elements of the said building. 
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[bookmark: _Toc97576874]2.14 Conclusion
In this chapter the author has described the different primary structure elements as well as discussing wind loads and how LABC works. This author has also highlighted the systems they will be using to construct these key elements. The author has also annotated the drawings showing where the key elements are. 

[bookmark: _Toc97576875]3.0 Enclosure System
[bookmark: _Toc97576876]3.1 Introduction
In this chapter the author will give an overview of what enclosure systems are as well as highlight the materials and systems the author has chosen and why.  
[bookmark: _Toc97576877]3.2 Overview
Enclosure is the given name for parts of a building that separate the outside from the inside environment. It can also be called the buildings envelope, but enclosure is the more precise name. There is only a small range of exposure that the human body can tolerate before the health and wellbeing of said body is compromised. Architects are able to create spaces made up by “separators” from the inside environment and separators from the outside environment. The exact point where enclosures start and the outside environment stops maybe unclear as there are sometimes “buffer spaces” like garages, attics or porches.  
High and low-rise building normally use curtain walls for enclosure systems, when there is higher wind pressure and greater vortex shedding, thicker glazing and better sealants will be required.  The greater the enclosed surface the more consideration to thermal movement and wind/seismic movements to be considered. Britannica (2022) 
The enclosures physical elements include, roof, wall systems (below and above ground) and the ground floor system. Neil Hucheon (1963) defined the principles of building enclosures as, strength and rigidity, heat flow control, air flow control, water vapour control, water movement control, material durability and stability, fire, aesthetics and cost. As well as the principles laid out by Hutcheons principles, natural occurrences of the outside world are considered and the functions that would be required. Items that can impact enclosure are:
· Gravity
· Weather
· Earthquakes/movement
· Noise and vibration
· Soil consistency
· Landscape Topography
· Organic and inorganic substances. John Straube (2006)

Building enclosures functions can be split in to four categories;
· Support – Support and resist all loads and transfer the imposed effects from the outside and inside.
· Control – Control the transfer of air, heat and sound along with controlling access, security, privacy and the views from daylight.
· Finish - The enclosure surface finishes in regard to aesthetics and durability. 
· Distribute - Water electric and other services will need to be distributed through a building. 
Enclosures are either monolithic or composite assemblies. If a single material is used it is a monolithic enclosure, however if separate materials or combinations are given vital functions such as heat transfer, then this is then composite assemblies. Ted Kesik (2002)

[bookmark: _Toc97576878]3.2 Authors encasement choices
The author has chosen materials to suit the environment and maximise the encasements efficiency. 




[bookmark: _Toc97576879]3.2.1 Base floor system
The author has decided to use a block and beam system composing of a 150mm insulation and 75mm reinforced screed to maximise strength and thermal capacity. In order for all distribution of services, drainage shall be installed under the block and beam to remove any foul waste along with services ducts to run M&E services.
[bookmark: _Toc97576880]3.2.2 Walls below ground 
Below ground walls will be constructed using a high-density concrete block and engineering brick as they are strong and durable. Service entrances will be formed using concrete lintels.

[bookmark: _Toc97576881]3.2.3 Above ground walls (including windows and doors) 
The above ground walls are being constructed using the steel frame and block work infill for strength and durability, inside of the walls will consist of a service void as well as a vapour control layer. The cavity will consist of a 50mm insulation to minimise heat transfer. The outside skin will be constructed using a UPVC cladding system, which will create a strong and weatherproof skin. The window will be made of UPVC and be triple gazed with a mastic seal around the edge. This will create a strong weatherproof barrier that will minimise heat and air transfer. The doors will be composite doors with triple glaze, again creating a strong weatherproof barrier that will minimise heat and air transfer.

[bookmark: _Toc97576882]3.2.4 Roof
The Author has chosen an EPDM system that will be laid over 22mm OSB boards supported by steel beams. This will create a roof that will be strong enough to walk on for maintenance as well as housing a large vent block, cooling stations, etc. The roof will have a slope to allow rainwater to run off into rainwater gullies and guttering. 
[bookmark: _Toc97576883]3.3 Detailed drawings.
Below show detailed drawing annotating the different elements that make up enclosure, specifically the foundation and slab detail, the wall and window detail and the roof detail. 










[bookmark: _Toc97576884]3.3.1 Foundation and Slab Detail 
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[bookmark: _Toc97576885]3.3.3 Roof Detail
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[bookmark: _Toc97576886]3.4 Conclusion
In this chapter the author has discussed enclosure systems and highlighted the materials and systems she has chosen to use. She has also created and annotated detailed drawings showing the enclosure systems. 

[bookmark: _Toc97576887]4.0 Conclusion
The author has described the different systems of primary structures and has highlighted their roles in a building. She has also then chosen the systems in which she believes are the most suitable for the case study, in doing this she has annotated the location of said primary structural elements on the drawings. She has also discussed the building control element in construction. It is the authors belief that a piled foundation would be the most appropriate substructure with a block and beam slab floor, steel frame which will consist of steel columns, beams and lintels and a flat roof system. The author then went on to discuss systems of enclosure and highlighted how architects make the decisions on materials depending on the structures location, size and aesthetic requirements. She has also then identified the primary elements that make up the system of enclosure and annotated in detailed drawings the most suitable materials and methods for the building in the given case study.
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