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Offsite construction
Offsite construction is where the completion of components or elements of a construction project is completed at a different location to where it will be permanently installed usually in a factory setting. The completed item is then delivered to site where it will be assembled in place. This method of construction offers many benefits such as increased efficiency, lower costs and reduced environmental impact when compared with onsite construction methods. Even though some may refer offsite construction as 'modern methods of construction' it has in fact been in use for many years even dating back to the Middle Ages in a method known as cruck frames.
The four main categories of offsite construction
Panelised systems
 In order to incorporate a panelised system into the clients new semi-detached house certain requirements must be met. First of all, the panelised system must seamlessly integrate with the design and layout of the new construction. The foundations of the building must also be constructed to support the panelised system. In this case a raft foundation is in place. A raft foundation is a great foundation type for a panelised system as it allows the weight of the building to be distributed over a large area. A certain panelised system must then be selected in order to reach design requirements and energy efficiency goals.  
There are three main forms of a panelised system which are open, closed and SIPs (Structural insulated panels). 
Open panelised systems usually have a soft wood timber frame over which is a structural sheet material of either 9mm WBP ply or an OSB board. Furthermore, a vapour permeable but waterproof membrane is fixed to the outside. The open panelised system is then delivered without any insulation or vapour control layers. These are later installed usually when the building is watertight. 
A closed panelised system comes to site with insulation installed and tested for consistent quality of thermal insulation. In some cases, a closed panelised system can already have windows, services and even cladding installed in the factory. This could be useful in this house as the external brick cladding on the lower part of the building could be premade in a factory which would save the client money by lowering labour costs.
SIPs are a high-performance building system for residential construction. The panels consist of an insulating foam core placed in between two structural facings which is typically the material OSB (oriented strand board) 
Volumetric systems 
 Volumetric systems are a form of off-site construction in which buildings are put together by connecting series of large pre-built sections or modules. Typically, these volumetric systems are finished internally and can also be finished externally in a factory however the external work is usually completed on site. 
Volumetric systems typically offer many benefits when it comes to energy efficiency. Due to tight construction tolerances in the factory air leakage and thermal bridging are minimised which further improves the energy efficiency of the house and lowers running costs. Overall volumetric systems offer a great alternative for homeowners and builders looking for a faster and more efficient way to construct homes.
Sub-assemblies and components
Sub-assemblies and components are individual housing elements, such as pre-assembled roofs and prefabricated chimney stacks which are designed to be added to existing structures. This type of off-site construction offers a higher quality control, a more efficient build and usually at a lower cost. Overall, this type of construction produces many benefits for residential construction projects.
One way of using sub-assemblies and components as a method of building in this house, is through the wall panels. The wall panels in this house could be manufactured with insulation and electrical wiring already integrated, reducing the need for trades on site which will further reduce building costs. Furthermore, to speed up the roofing process prefabricated roof trusses could be used allowing the building to be weatherproofed in a smaller scope of time. 
Hybrid systems
Hybdrid-timber systems is the combination of traditional timber framing with other modern materials like steel or concrete to further enhance the strength and sustainability whilst keeping the look and environmental benefits of wood. These systems offer flexibility, durability and efficient construction methods for variety of building projects
Cross laminated timber (CLT) is the best way of integrating this form of construction in this project. CLT panels consist of multiple layers of timber boards stacked in alternating directions and then glued together. CLT’s provide excellent stiffness and strength. These qualities make CLT’s great for floor systems. They offer solid and great base for the upper levels of a house. They can also span over long distances this allows for flexible floor plans.
 Ground floor construction detailing and junctions with external walls
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Detailed section and plan detail showing a window opening in the external wall
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Eaves detailing & main roof structure
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Wall construction of brick and block v’s the new proposed construction.
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[bookmark: _Int_O6p1zc9U]As a whole brick and block walls are known for their durability and structural strength. Brick and block walls can withstand most weather conditions and provide a great resistance towards fire and moisture. Furthermore, they are also great at withstanding heavy loads when compared to twin timber walls. 
Even though twin timber frame walls aren't as inherently strong as brick and block they still provide an adequate structural integrity. However, this structural integrity is all down to whether the twin timber frame has been engineered correctly. To increase the structural integrity of a twin timber frame you could add additional supports. Furthermore, the blown insulation added in to the wall also provides an extra bit of structure by contributing to the strength and assembly of the wall.
Brick and block walls are usually thicker than twin frames due the use of materials. Usually, these walls range between 230 to 330 mm. This all depends however on the insulation requirements and the building structural considerations. 
[bookmark: _Int_6GHFEdfS]As we know the twin timber framed wall is 300 mm thick which is very thick for a timber framed wall. This is down to the choice of studs used and the blown insulation which further extended the external to internal thickness of the wall.
Due to a brick and block walls thermal mass moderating temperature fluctuations becomes slightly easier. However, in order to prevent heat loss or gain additional insulation is a must and without the additional insulation the building will not perform well.
On the other hand, the twin timber framed wall in this build will produce very high thermal ratings. This is down to the blown insulation used. By using this type of insulation all gaps are filled effectively which helps reduce heat transfer further improving energy efficiency and reducing the buildings running cost.
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