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[bookmark: _Toc165576394]1 Introduction.
Miss A Client has received planning consent to build a single two story detached domestic property. 
The land chosen to build the dwelling on, is reclaimed agricultural land. A ground investigation has suggested a raft foundation is most suitable for the construction of the dwelling. 
The dwelling was initially proposed as a brick and block construction, The client has since changed the design to a factory–made timber panel system with wood blown fibre insulation. This report will address some of the construction details that are required. 
The term off site construction will be made clear to the client and the four main categories of offsite construction will be described and  how they could potentially be used on this project.
The proposed construction of the dwelling is timber panelised construction with an inner skin of 300mm thick twin frame panel. Each panel section will have Woodfibre blown insulation that will be prepared off site. Externally the outer skin  of the building will consist of vented stack bonded brick slips on support rails and a calcium silicate board with a smooth render finish. Internally there will be a service zone provided, that will consist of counter battening. The ground floor will be insulated and have underfloor heating in the screed. Upper levels will have a traditional tongue and groove softwood flooring. All windows and external doors will be triple glazed and will be constructed from timber. The roof structure will be constructed from raised tie roof trusses with a metal profile sheeting finish that will be installed on OSB sheathing boards. 
A technical drawing of the building will be made showing the ground floor construction, showing detailing and junctions with external walls. A section and plan detail showing a window opening within the external wall and a drawing detailing the eves and main roof structure including appropriate weathering, fixing and laps. The drawing and details will show  how the design meets current building regulations and give attention to the thermal performance of the building. 
A comparison will be made between brick and block construction and the new proposed construction. The drawing will show comparisons on the wall thickness, thermal performance, and the structure.



[bookmark: _Toc165576395] 2 Offsite Construction.
[bookmark: _Toc165576396]1 What is off site construction.
(The Constructor, NY) (RIBA, 2024)
Offsite construction is a method of construction that adds substantial value to a product. This method involves the design, fabrication, and transportation of a pre-assembled section of a building to the construction site where it can be assembled on site and  form part of a structure. The method of offsite construction can achieve a high grade of finish and increase the speed of the construction. 
Offsite construction can use a wide range of different materials that can be built in factory conditions, which improves accuracy, reduces waste, and increases the speed of construction. The elements of offsite construction Compartmented, panelised and modularised. These elements are used to build structural elements, interior partition systems and enclosure and service elements. 
[bookmark: _Toc165576397]2 Categories of Offsite construction.
(RIBA, 2024) (The Constructor, NY)
There are four main categories of offsite construction, Panelised systems, Volumetric systems, Sub-assemblies and components, and Hybrid systems. These can be made for a typical construction material such as concrete, steel, timber, and hybrid.






[bookmark: _Toc165576398]1 Panelised system.
Panelised systems are available as structural or non-structural items. They are available with or without insulation. They can come in the form of walls, floors, and roof panes. The panels can either create a complete structure or can be added to onsite constructed structures.
Open panels are only the structural element of the panel with no insulation and sometimes has a breather membrane on one side if required.
Closed	panels come to site insulated, with a breather membrane and vapor check on opposite sides of the panel and  have a service zone internally to protect the insulation from penetration when installing internal fixtures. Closed panels can also be fitted with windows, doors, internal lining, external cladding, and services. 
[image: A group of men in orange vests on a construction site

Description automatically generated]Structural insulated  panels known as SIPs are like closed panels but are made up from solid insulation covered by two layers of OSB board. A closed panel system is the best choice for Miss A Clients dwelling as it can be delivered to site fully insulated with the blown wood insulation, and service zones in place. This will increase the speed of construction, and adverse weather will not affect filling the cavity with the blown wood insulation. There is also the possibility of windows doors and external cladding to be installed off site which could reduce risks on site and improve the speed of construction. 
[bookmark: _Toc165576381]Figure 1 Panelised system (RIBA, 2024)


[bookmark: _Toc165576399]2  Volumetric systems.
The volumetric system is an enclosed three- dimensional unit that is produced in a factory. Volumetric systems can be delivered to site fully furnished internally and externally clad and then lifted directly into place to form part of a building. Non-structural systems can be used for areas of a building such as bathrooms and plant rooms. 
[image: A crane lifting a building

Description automatically generated]For Miss A Clients project a non-structural volumetric system could be used for areas such as the bathroom or a plant room. These sections can be delivered to site when they are required and place directly into the building.
[bookmark: _Toc165576382]		Figure 2 Volumetric system (RIBA, 2024)



[bookmark: _Toc165576400]3 Sub-assemblies and components.
Sub-assemblies and components are elements of a building that are constructed offsite such as staircases, roof trusses, I joist, steel elements. These elements are brought to site and installed to form parts of the building. 
[image: A wooden beam with metal legs

Description automatically generated]Sub-assemblies and components can be used on Miss A client’s project. Stairs, roof trusses and joists can all be used on this project, increasing the speed of construction, and improving safety as the amount of time workers will be working at height will  be reduced.
[bookmark: _Toc165576383]Figure 3 Sub-assemblies and components. (Donaldson timber engineering , 2024)
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[image: A construction site with a crane

Description automatically generated]Hybrid systems cover a wide variety of construction methods. Different systems are used to create a building such as volumetric and panelised systems. Parts of a building that require a lot of different services such as kitchens, bathrooms and plant rooms can be installed into a building using a hybrid system. This system could be used on Miss A client’s project. 
[bookmark: _Toc165576384]Figure 4 Hybrid Systems. (The Constructor, NY)








[bookmark: _Toc165576402]3 Ground Floor Construction.
(MBC Timber Frame, 2023)
(Green Raft , 2024) (National House-Building Council, 2024) (RIBA, 2024)
[bookmark: _Toc165576385]Figure 5[image: A diagram of a building

Description automatically generated] Ground floor construction. 




[bookmark: _Toc165576403]4 Window Opening in an External Wall.

(RIBA, 2024) (TRADA Technology for UWTSD, 2020)
[bookmark: _Toc165576386]Figure 6[image: A drawing of a mechanical part

Description automatically generated with medium confidence] Window opening in an external wall.




[bookmark: _Toc165576404]5 Eves and main roof structure.
(RIBA, 2024) (TRADA Technology for UWTSD, 2020) (Taylor, ACBA4001, 2024)

[image: A drawing of a roof

Description automatically generated]
[bookmark: _Toc165576387]Figure 7 Eves and main roof structure.






[bookmark: _Toc165576405]6 Comparison Brick and Block Vs Proposed construction.
(Taylor, ACBA 4001 , 2024) (TRADA Technology for UWTSD, 2020) (Welsh Govenment, 2022)
To achieve the same level of thermal performance using the traditional brick and block construction, the over all width of the external wall would be 350mm wide. The cavity between the brickwork and the block work would be 150mm wide. This increased distance between the external wall and internal could have a negative effect on the strength of the building as there is less supportive strength from the wall ties. The diagram below shows the difference in the two types of construction. 
From a construction perspective the proposed construction method is quicker and less reliant on dryer conditions. The proposed construction method also has advantages in reducing the time of construction on site, and a lower number of workers on site. Reduced numbers of workers also lower the risk of accidents. 
The brick and block method are very labour intensive, requires bigger areas to store materials, and is dependant on dryer weather for its construction. 
[image: A diagram of a cylindrical object

Description automatically generated with medium confidence]
[bookmark: _Toc165576388]Figure 8 Comparison Brick and Block Vs Proposed construction. 



[bookmark: _Toc165576406]7 Conclusion 
(RIBA, 2024)
In conclusion, off site construction is a great method of constructing, most types of buildings and has numerous advantages. This method has  can help improve health and safety onsite, as less time is being spent on the construction of the superstructure of the building, a lower number of workers needed to construct the building, and time working at height is reduced. Other advantages are the increased speed of construction, improved quality, lower amount of waste materials, and less room needed on site to store material. 
When constructing buildings with timber frames it is important the frame is kept away from moisture. Areas of the building that could encounter the ground should be elevated above ground level. Openings such as windows, and doorways, need to have cavity trays and damp-proof courses in place to allow water to drain away from the building. External walls should have drainage weep holes or allow moisture to drain away from the timber frame freely. 
It is likely that the demand for offsite construction will increase in the future due to the advantages of this method. 
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