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The client has approached the company with planning consent, looking to have a single, two storey domestic property to be built. 
The site has been used as agricultural land originally prior to the ground works, it is now reclaimed site which has been levelled. 

There is a retaining wall on the south side of the site and the ground investigation report suggests that a suitable raft foundation should be constructed for the property. 
In the design it is initially proposed as brick and block. The client has asked to change this to a factory-made timber panel system with blown wood fibre insulation. 

The following will show the construction details along with a technical report for the client to review. 
[bookmark: _Toc165586122]Offsite construction

When speaking to the client, they advised they didn’t know what offsite construction is. Below is a description of how offsite construction works as well as the different method which can be used depending, on what is being built.
(CITB, 2017) 

Offsite construction is where components or elements of a construction are pre-assembled and manufacture in a factory environment before being transported to its final location, where it will then be installed onsite. This type of construction will increase in popularity going forward due to new technology coming out making these benefits such as reduce timescale, lower costs and increased productivity. 

 When it comes to offsite construction it comes in different forms in which the method can be performed. These include: 

[bookmark: _Toc165586123]Volumetric construction 

These are three dimensional units which are made within a factory and then transported to site to be bolted together, before going to site each element will go through quality control. These frames can be constructed in concrete, steel or timber. 

This construction type comes in two forms modular where the building components are developed off site to be constructed, these tend to be of larger components or substructural elements or Pod construction, these are mainly used in accommodation space, where they can be set up and used with as a frame or a load bearing structure. They are usually use in superstructures such as hotels, as they can be made with readymade rooms inside, all elements will be place in the Pod off site, then the final connection us made one place in room on site.
[bookmark: _Toc165586124]Panelised Construction

A panelised units can be used for roof, walls, and floors panes to create an entire structural shell. The floor and roof sections are called the cassettes and are made as load or non-load bearing structure.  These panelled units are made in a factory and then transported to site, these can be completely assembled on site or be fitted to a structure already, on the site.
This system can be made with Timber, insulated panels, non-structural in fill walls, light gauge steel or concrete.
[bookmark: _Toc165586125]Sub-Assemblies and Accessories System

This is smaller part of the assembly process such as staircases, precast concrete beams, columns, and floor piping and usually uses the roof and floor cassettes as the foundations for these structures.


[bookmark: _Toc165586126]Hybrid Construction

A hybrid construction consists of both panelised and volumetric when developing a single building, which also gives it the name semi-volumetric, these tend to be full or premanufactured building facilities, which are then put together on at their final location. This system also uses the pod system so there is quicker insulation when it arrives on site, with these arriving on site, they can also use these to help with fitting the panels being fitted. 
(The Constructor, 2021)
[bookmark: _Toc165586127]How they would work for this site

When looking at the four construction methods which can be used for offsite construction, each processed could be used on this site, especially if the client chooses to go ahead with the timber frame design. As all the methods would work on site, it would be most beneficial to use the hybrid construction method as it uses both the panelised and volumetric system, as it will be the quickest system to use with bring in the all the bathroom equipment for upstairs and the lower level of the house, as this house also has stair cases this can also be made offsite and be brought to the site ready to be fitted. 
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The proposed construction plan is to use a timber panellised construction with an inner skin of 300mm. In between each panel will be filled with wood blown fibre for insulation, for the outer skin there will be vented stack of bonded brick slips on support rails and calcium silicate board which has a smooth render finish.

There will be an additional service zone with the use of counter battens, the house will have an insulated ground floor with underfloor heating within the screed and then the upper floors will have a tongue and groove made from softwood flooring. Finally, the roof structure will be raised tie roof trusses with metal profile sheeting finish fitted to an OSB (oriented strand board) sheeting board.
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As noted in the proposal the building is going to be place on a raft foundation, as the ground has been used as agricultural land previously which could cause the soil to bad or have loose sand of clay so by placing this mean the foundation will be sturdier when building. 
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A Raft Foundation is where there is a continuous slab of concrete extending the entire building, which is also reinforced with a wired mesh to ensure a stronger base. This then allows the weight of the building is spread across the entire area of concrete to avoid any exceeded tension on one area.  The raft is usually built thicker around the external walls, as well as areas where the internal walls are load bearing, giving more thickness across different areas of the foundation providing extra reinforcement.
(Riley and Cotgrave, 2008, p. 111)
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[bookmark: _Toc165586147]Figure 1 Cross section of a raft foundation
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Ground Floor

[image: A graph paper with drawings

Description automatically generated]The client is looking to have underfloor heating on the ground floor with a screed seal. As shown in the diagram below there will be a damp proof membrane places on top of the concrete flooring this is then cover in a tracker insulation panel (the under floor heating) and then covered a fast drying screed such as FlexiDry, after looking at the different types of screed available, we have gone with the type as it is the quickest drying and can allow people to walk on the floor up to 12 hours after the insulation, which mean there wouldn’t be minimal delays occurred, compared to a more traditional screed which can take up to 110 days to dry.

Once the screed it dry, it will be covered it the client chosen floor type. 
(Screed Scientist, 2012)












[bookmark: _Toc165586148]Figure 2 Cross section of underfloor heating in screed




In order to keep the heat contained within the floor, when the underfloor heating is not on it is efficient to have insulation above the damp proof membrane. This membrane will run along the entire floor as well as the outside wall reduce any damp occurring from moisture build up next to a cold surface.
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[bookmark: _Toc165586149]Figure 3 Cross section of ground floor (internal)
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[bookmark: _Toc165586133]Timber Structure

When looking at the internal skin of the wall, the panels used will be an I frame panel design. This is similar to a solid structure but allows more thermal structure to the walls by being able to fill the gaps against both internal and external wall with insulation in between each panel, it also provides a support as a structural component, as they have thicker ends which allows the weight to be spread across the entire wall.

[bookmark: _Toc165586134]Internal Wall

The below image shows the cross section of the of the ground floor, with external details and junction. To ensure that there is no problems with moisture it is important that the is a vapour control running along the I frames and insulation, to ensure this is protected from any temperature changes from within the house, a gap has also been left for any services to be placed along the wall.
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[bookmark: _Toc165586135][bookmark: _Toc165586150]Figure 4 Ground floor junction with external wall
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On the lower part of the external wall the is a brick slip, which runs along the lower third of the house, this is place on to the building uses support rails. In the drawing below it shows the layers which are in between the brick slips and the internal walls. 

The remaining 2/3rd of the house has K-Render running along to give it a smooth finish from the outside, as per the clients request.

[image: A drawing of a brick wall

Description automatically generated]






















[bookmark: _Toc165586151]Figure 5 Side sketch of external wall with brick slips
(NBS Enterprises LTD, 2024) 


[bookmark: _Toc165586137]Blow-in wood fibre insulation
Wood fibre has been used as insulation for the last 20 years, but this has now been modified to be an even better form of insulation. It is in installed more efficiently and at a lower cost. Where as wood fibre is usually compact into rectangle blocks which can be rolled out and cut to the shape needed, this can still leave gaps within the insulation. Where as when using the new blown method, it get compacted into any space which is available with in the filling process. 

There are many positives for using this method, it has a higher protection against heat, allowing in to stay inside in winter but also blocks the heat from penetrating the house in hot weather, allowing it to stay cool inside. 

Previously wood fibre wasn’t the best option when it came to acoustics but with this more compact insulation, this has been reduced due to the airflow restriction and high density. 

If there is a fire, there is a protective layer on the material which allows it to slow burn, this will allow the structure to be protected.
(Gutex, 2018)
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Description automatically generated]Within the design of the house, the client is looking to maximise the space available by using some of the loft space, as part of the dwellings. Due to this the design of the roof will be a raised tie roof truss, with this there is the same design and stability of the roof but there is a smaller loft area. With the design shown below if the client wanted to they are able to add on the darker parts of the roof, which can allow them to add on an extension or change the window type being used.















[bookmark: _Toc165586152]Figure 6 Raised Tie Roof Trusses
In figure 7 It shows a side view of the roof, to show where the head laps would be place along the roof, as with the walls it is important to have ventilation in the roof area, to avoid any build up of moisture. As heat rises making sure that there is ventilation in the roof is very important. 
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[bookmark: _Toc165586153]Figure 7 View of Side Roof













[bookmark: _Toc165586154]Figure 8 Side view of a window sill and head


Figure 8 show the head and sill of a window with in the timber structure, this design can change depending on the type of windows the client would like.

[bookmark: _Toc165586139]Brick and Block v’s Timber Construction

[bookmark: _Toc165586140]Brick and Block

Brick and Blocks are both commonly used in construction, due to fire resistance, compressive strength and offer degrees of insulations,
As the original drawing was designed to be made with brick and block originally, the client is looking to have a comparison between the two materials.
When looking at both types of materials there they are both frequently used within the construction industry and even more so when constructing houses, therefore when choosing which material is more beneficial to this project, it can come down to the cost of materials, how they are delivered to site as well as the thermal performance.
A big difference between brick and block design compared to timber, is that with brick and blocks these are delivered to site in large quantities and then constructed on site to the agreed designed drawing layout. Where as with timber frames they are cut to the design given at the workshop and then sent to site, by doing this it allow précised measurement which should then allow quicker construction at the site.
(Valle, 2020)
[bookmark: _Toc165586141]Other benefits of using a timber frame – 
· Cost effective – although the initial cost of the frames can be expenisice, once the frames have been sent to site, due to them already being constructed in allows less time to be spend on labour, which is more cost effective over all.
· Environmental footprint – if the materials is sourced responsibly, there is a replanting initiative in place to reduce the carbon footprint of new builds.
· Bills – It allows room temperature to adjusted easily and at a quicker rate. 
· Although a timber frame house maybe thought to be more at risk to insects, rot or fire, they are now being designed to have treatments applied to them along with a suitable ventilation, to minimise the risk of rot and fire.
[bookmark: _Toc165586142]Benefits of traditional Brick and Block – 
· Design – As this is a more traditional material for construction, there are many styles which can be used for a unique and modern design.
· The materials used for block and bricks, allow them to have a strong durability as well as longevity.
· As the bricks are thicker they provide sound proofing as well as insulation which will lower energy builds.
· There are lots of skilled professionals who can design and construct with brick and block.
(BF Building Solutions, N/A)
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[bookmark: _Toc165586155]Figure 9 Cross section of Brick and Block design


[bookmark: _Toc165586144]Conclusion
When looking at the different option available for the client to choose from, it would be more beneficial for the client to go with the timber frame construction, as they will have as it will be more cost effective over all with the labour and the frames being made offsite, but with new technology by having the wood frames, they will be able to have a more insulated home over all, saving on bill and also being able to keep the house cool during winter. With the new technology of the wood blown insulation it also mean that the house can have a higher U value with the amount of heat lost, as timber retains heat better than brick. It is important that the building regulation L are followed from the welsh government, so that there are no set back with in the construction process. This will also mean that the client will have the best foundation if they ever wanted to add on to their home in the future, as they are already following the regulations they should not face any further problems.
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