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Introduction 
The aim of this report is to clarify some of the components and materials that will be used as part of miss a’s new upcoming single, two story detached home. The report will include in depth sections and illustrations in which will explain the construction techniques that are required and show examples of how they follow the current building regulations, paying special attention to the fabrics thermal performance.

Foundations
The role of a foundation within a construction project is to hold and support the weight of the building. They provide a flat and stable surface in which can aid the buildings design by transferring loads above safely. There are many types of foundations which are used for different for different scenarios within projects. A foundation is selected when considering the following factors; ground conditions, soil type, geology, structure type of the building above and size and shape of the project.
For this particular project, the proposed foundation is a raft foundation. A raft foundation is made up of steel rods and bars embedded within a large amount of concrete. The steel within the foundation assists the concrete with its overall strength under tension. This down to the steels tensile strength and both materials working together.
Please see attached raft foundation detail which is going to be used on this project. 
[image: cid:187bca986da8bb14f02]Sole plate

The detail shows the raft foundation itself but also the insulated screed with underfloor heating services above, and external wall details.
[bookmark: _Toc133245148]Ground Floor Construction
At 150mm above ground level is a (DPC) damp proof course which a barrier in which helps prevent moisture from entering the building. Above the DPC is a course of brick to place air vent bricks which allows air to travel beneath the floor to negate any damp areas. The regulations for air vents are a minimum of 1.8 centres. This project is to be built using c16 welsh timber. Timber frame is one of the fastest and cheapest methods within construction. It is environmentally friendly due to its renewability. It also allows for better insulation to be used on the project, resulting in reduction of heat loss and increasing the energy efficiency.  The external skin of the building consists of stack bonded facing brickwork with a render finish. It has a cavity space of 50mm before reaching the breather membrane which is in place for thermal performance. 9mm OSB sheeting is also in place. The insulated timber frame panel is 140mm which is then followed by an additional layer of flanking insulation. A 45mm x 50mm service batten is then included in the build-up of the wall. And to finish, 12.5mm layer of plasterboard.
This project is made of a timber frame. The timber frame must correctly be connected to the ground floor foundations in order for it to be safe and structurally sound. The timber frame is connected to the foundations of the building by anchor bolts and sole plates. The anchor bolts are fixed into the concrete foundation in the same position as to which the timber frame studs will sit. There is a soul plate which runs around the perimeter of the foundation also, which provides a solid fixing point for the timber frame.
The window opening of this project has the same wall structure as the rest of the project, however there are more complications due to the cut out of the wall. There is a steel lintel above the window cut out to help support the existing brickwork and ensure the structure remains intact even with the implemented cut out. A cavity tray is placed above the lintel in the existing cavity. This is in place to direct any water that enters the cavity, the water is directed out and exits through the weep vents which are to be placed every 400 mm above a window opening. Cavity barriers are to be placed around every edge of the window. These are typically called fire socks. The purpose of a cavity barrier is to prevent any smoke or flames from travelling through to any important spaces and effecting other areas of a building.
The window spec of this house are triple glazed. One of the main benefits from using triple glazed windows is the ability to lower your energy bills. In the current situation the UK is in with high energy bills along with many other bills which are increasing. Using triple glazed windows at this moment in time will save you money long term. Triple glazed windows reduce heat loss due by allowing sunlight through and trapping the warmth within your house. Triple glazed windows reduce heat loss by up to 20% compared to single glazed windows. This gives you the ability to save money on your utility bills each month. Triple glazing upgrade is great for keeping your home warm during winter and cool during summer. (active, n.d.)
Please see below of window opening detail. [image: ]
[image: ]





Roof structure 
The selected roof structure for this project is a trussed rafter roof. This roof type as shown below is a supported timber frame roof with metal sheeting. The timber trussed rafter roof is supported by the truss webs which are an internal support system. There are also layers of insulation internally on the base of the roof structure. This insulation is made up of wool and 300mm thick. This helps insulate the house and also helps with noise cancellation. On top of the roof structure is OSB sheeting. OSB boards offer a high level of strength which is beneficial for a roof structure. It also gives the metal sheet finish something to fix too. As mentioned the roof is finished with metal sheeting which gives the roof it’s watertight, strong [image: ]and affordability.



Eaves 
Eaves detail is an important part of any construction project that requires a roof. The eaves detail is made of many different components to ensure the finished project is structurally safe whilst also ensuring it is water tight. The eaves structure is made up of fascia and soffits. The fascia board is based on the edge of the eaves detail, it provides protection against any weather elements and a fixing for the guttering system which ensures an adequate drainage system for any rainfall. The soffits also provide protection against any weather conditions but are found on the underside of the eaves. Soffits also provide a ventilation system. They help prevent moisture build up which can cause rotting. An eaves is to be filled with insulation to prevent any heat loss or heat gain. Overall the main purpose of an eaves, is to protect the building walls from any rainwater. They also protect a pathway around the house to stop erosion of the existing footings. 
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[bookmark: _GoBack]The client wishes to utilise the roof space and allow for an attic room. Given the specified roof structure, describe the limitations of the current construction and purpose an alternative method of roof structure describing what advantages or disadvantages this may have.
[image: Components of roof truss pdf]The specified roof structure of this project consists of trussed rafters with metal profile sheeting. This type of roof structure is probably the most popular sort of roof structure in the UK. Although there are many benefits that come with using a trussed roof, there are also many limitations. Trussed rafter roofs tend to have limited design flexibility. The roof structure typically come pre designed, which restricts the ability to achieve the more complex and intricate designs. Trussed rafter roofs could possibly still be used but the cost will increase due to more complex engineering. They are not the best structure for loft conversions or attic space. Considering the amount of space taken up by the trusses and timber webs as part of trussed roof system, there is often not a lot of room in which can be utilised as space. To convert a trussed roof into an extra room would require a lot of time and labour. There would have to be removal of timber webs which provide a lot of support to the structure. For the timber webs to be removed there will need to be an alternative support system in place before any other support can be removed. All new supports will have to be signed off by a structural engineer.
This labelled diagram shows the structure of a trussed rafter roof. As you can see from the diagram alone, the internal space within the roof area is very limited with the web supports in place.
(staff, 2018)

An alternative method of roof structure which will be a lot easier and practical to convert into attic space would be a pitched roof.  A pitched roof is a sloped roof that meets at one point, usually called the central ridge or ridge board. A pitched roof doesn’t require any support webs due to the weight being distributed equally through the rafters. However, a pitched roof must have some central support system to allow for attic space where there will be a weight load. The structure must have internal load bearing walls which must be able to support the weight from above. Load bearing walls must tie into the foundations of the structure. With this requirement in place it allows for more space within the roof area for an attic room or any additional space needed. Looking at the client’s drawings and plans, I can see that if she was to decide and go ahead and use the pitched roof structure, there may need to be some slight adjustments made to her internal layout. This will need to be done to allow for the load bearings to support the roof structure efficiently.
There are many advantages to using a pitched roof structure. Pitched roofs are often considered visually pleasing and can enhance the overall final look of a building, internally and externally. Due to the steep angle structure of the roof it offers great opportunities for space. Pitched roofs are a great option if you plan to use the attic space as storage or even living space.  The pitched roof structure is a very traditional look. Pitched roofs also offer an effective drainage system. The sloped design allows for any rainwater to run off into the gutters minimising the risk of any leaks. This improves the overall durability of the roof too. This roof structure is also known for their great durability and lifespan. They are made to withstand extreme weather conditions.
Like every roof structure there are some disadvantages of pitched roof. They are not known to be the most cost effective roof structure in comparison to flat roofs. They require a lot more materials and construction time but this is all worthwhile when you receive the benefits which have been previously mentioned. Reduced energy efficiency is another disadvantage which comes with using the pitched roof structure, due to the amount of surface area which is exposed.

[image: timber roof terms]This is another labelled diagram however this is showing the standard design of a pitched roof labelling all aspects of the structure. As you can clearly see there is a lot of open space within the centre of the structure with no obstacles such as support webs. What this diagram doesn’t show is the load bearing walls which is required for attic space.


(kingmoor, 2020)


Define the term offsite construction 
The term “off-site construction” involves manufacturing building components in a factory before transporting them to a live construction site. It is a beneficial technique used to improve and speed up the construction process. The offsite manufacturing process usually takes place in a factory unit with cutting edge materials, 3D printing technology and newly developed assembly methods. It allows the components to be built in a much safer environment with fewer weather related issues resulting in better build quality and project time. Offsite construction includes all aspects of a construction project such as planning, design, manufacture, transportation and assembly of the pre-fabricated components. There are 4 different categories which fall under the term ‘offsite construction; sub-assemblies, panelised, volumetric and modular systems which act as structural elements, enclosure and service elements.   
Describe the main categories of offsite construction giving an example of how each method could be incorporated into the proposed house.
Sub-assemblies 
Sub-assemblies are components created offsite before being fixed or used on a live construction site. The sub assembly system is the procedure that the components go through before reaching site. They are usually manufactured within a factory. Sub-assemblies would cover a large area of the components used within this specific project. The project is a home, so it will have many sub-assemblies within the project such as; Door locks, windows and stairs.
Panelised systems;
Panelised systems are almost like flat pack components which can be assembled very easy on site. Similar to what ikea produce; Individual sections which need fixing together. Larger examples of this would be timber frame walls, ceilings and roofs. These components are made in a factory and before being assembled on site to create a combined larger component. With the project being timber frame a good and practical method for assembling the frame would be by using panelised systems and a crane. A crane would be used to lift and drop the heavy panelised system into place allowing the workforce to fix them correctly and to the correct drawings for the project. 
Volumetric systems;
Volumetric systems are typically rooms/sections of a house or building which are manufactured and finished completely off site before then being transferred, placed and secured on the live construction site. A project can consist of both panellised systems and volumetric systems. Usually the volumetric systems are bathrooms and kitchens as they are the most technically difficult and are placed first. Then the following panelised systems are placed after to complete the project. Volumetric systems are hugely beneficial in regards to a projects speed and timing.
Modular systems;
Modular systems are pre-engineered buildings which are constructed within a factory before being transferred to a live construction site where they will be placed and secured to plan. This method is appropriate for those projects with identical plots/structures or a one of small house project. In the case of this project, using a modular system could be an option as it is a small 2 bedroom, timber frame development. It is not typical for a private, one off build to use the modular system however it could be a good option. The house’ build quality would more likely be to a higher standard as you would avoid any weather issues. The speed of the build would also be a lot quicker.
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