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[bookmark: _Toc196767935]Brief
The aim is to help find the best construction framing method to you the Client. The three Framing options are a traditional Brick and Block, a Structural Insulated Panel (SIP) or a Timber Twin Stud Construction. As requested, there will be details of the Foundations, Windows and Roof Eaves details to help show the best option to use for the construction of the house. Considerations will be taken when looking at the insulation values underflooring and ease of construction. Riley and Cotgrave, (2018) discuss the specific parts of the Welsh Building Regulations, (2010) that must be met to a by new build dwelling for energy performance, structure, and safety these are important to consider when looking at the best framing option. 
[bookmark: _Toc196767936]Ease of offsite construction 
Traditional construction methods that have been around for centuries and build from the ground up, on site. It is a perfectly good way of building a dwelling but can be wasteful and prone to waste of materials. This would be the if a traditional brick and block method was used.  Offsite construction is a method where part of the building including the fabric of the building are constructed in a controlled environment to specific specifications, they can then be transported to the site where it can be put together very quickly. This can save time, reduce waste, as well as help improve the quality of the finished building, however access to the site does need to be considered as lorries and cranes will need to get to the site for transportation and assembly (Riley and Cotgrave, 2018). 
When considering off site construction, four main types are available. These can be used in combination with each other however this may complicate the build and lengthen lead times. The first being Volumetric Construction. This is often used for temporary housing like pods of cabins on holiday sites. It can be used in domestic dwelling in modular sections and allows for very short on-site build times as they are fully constructed off site. This may not suit the three construction methods given. This method may be costly also if used for a custom home build due. The second being Panelised Systems this is used for wall, floor, and roof panels, they are built off site in a factor to strict tolerance’s ready to be delivered and installed on site.  Both Twin Timber Stud and SIPS frames are both normally constructed in this way. They would be delivered on a lorry in large sections pre-constructed and can be installed quickly (Riley and Cotgrave, 2018). The third being Sub-Assemblies and Components, this would normally mean that a smaller section of the build was prefabricated off site, for example if using a traditional brick and block construction the roof construction and floor joists could be built and brought on site to install, speeding up the process (Chudley and Greeno, 2016). This brings us nicely onto the fourth being Hybrid Systems, A combination of the above approaches as just mentioned. Another combination could be SIPS for the walls and prefabricated roof components (Gibb and Pendlebury, 2006). 
[bookmark: _Toc196767937]Specific considerations to the brief
Table 1: Maximum U-Values for New Dwellings in Wales (Welsh Government, 2022a)
As the dwelling will be a new build there will be extra consideration when looking at the Welsh Building Regulations, (2010). Approved document Part L Conservation of fuel and power, F Ventilation and O Over heating risks will need to be considered. Part L gives details on the energy efficiency and thermal performance that new build must achieve as a minimum or worst accepted to reduce carbon emissions. In 2022 stricter benchmarks were introduced. Each element of a house is given a u-value calculated through a calculation of the products used to build it. The lower the number the better its thermal and energy performance is (Welsh Government, 2022a). The table shows the values each element of a new build must reach SAP 10 (BRE, 2022). A "fabric first" approach is emphasised, whereby high levels of thermal performance are achieved through the building envelope rather than reliance on renewable technologies. Element
Maximum U-Value (W/m²·K)
External walls (houses)
0.18
External walls (flats)
0.21
Ground floors
0.15
Roofs
0.13
Windows and external doors
1.4
Rooflights (horizontal)
2.2



The Standard assessment procedure (SAP) is used for this and will generate a Energy Performance certificate (EPC) based on there performance. Newly built homes must achieve a minimum Energy Performance Certificate (EPC) rating of B or higher (Welsh Government, 2022a). This is important when looking at the three framing materials as we must show increased insulation in external walls, ground floors, and roofs. Use of high-performance windows and doors. Reduced direct thermal bridging at junctions and have High levels of airtightness to minimise heat loss. 
Part F works in conjunction with Part L and looks at the Ventilation of the Building, this is important if the building is being made very airtight fresh air flow still needs to flow around the building. Habitable rooms must have continuous extract ventilation this also applies to wet areas i.e Bathrooms. This is also very important to stop condensation and mould (Welsh Government, 2022b). Part O was introduced in 2022 and looks at the likely hood of overheating in new builds. This relates to aspects like solar shading glazing ratios and cross ventilations that need to be considered to make sure that the house does not become overly hot in the summer months and can be cooled using energy efficiency methods minimising the need for air conditioning units (Welsh Government, 2022c).
Taken this into account, when considering the framing methods, the following will help to determine the best options: 
· Insulated ground floor with underfloor heating looking at table 1 it will need to have a U-value of 0.15 as a minimum
· Triple-glazed, aluminium-framed windows and external doors will have to have a U-values no greater than 1.4.
· Roofs as this is using a raised tie trussed rafters (vaulted Ceiling) must incorporate insulation into structure to meet or surpass the 0.13 U-value.
· Service zone having insulation built in will help to go towards a fabric-first design and enhance thermal continuity bring down the u value of the walls and minimising the likely hood of breaking the airtight seal when drilling in to the walls. 
[bookmark: _Toc196767938]Proposed Framing Layout options : Foundations Details Twin Stud. These typically include pre-insulated wall studs with vapour control and service zones internally (MBC Timber Frame 2025). Thermal bridging is kept to a minimum through insulation overlap. These details show a breathable board outer skin, this could be clad in brick slips and rendered to meet the planning if allowed by planners.  The underfloor heating can be included in the insulation layer under the concrete slab in this example. 
Traditional brick and block construction is reliant on wet trades and cavity construction to meet thermal and weather performance, Requiring DPCs, cavity insulation and thermal breaks at openings (Glen-Gery, 2019). In this example the extra insulation in the service zone may not be enough to meet requirements this is shown in the window and roof detail for brick and block a extra insulation can be added in the cavity, this would remove the air gap so the breathable membrane and vapour control layer a very important to stop water penetration. Thermal bridging is kept to a minimum in this example. The under floor heating would be added in the insulation under the screed
 

SIP frame (adapted from Lancashire et al, 2012). 
Brick and Block Frame (First In Architecture, n.d).  
Twin Stud Frame (MBC Timber Frame, 2025).
SIPs offer exceptional thermal performance due to their continuous insulation and airtight core construction, reducing the potential for thermal bridging significantly (TRADA, 2020). Detailed layout drawings are essential for SIP installations, as they guide panel joining, fixing methods, and tolerances required for weather sealing (Lancashire, R. and Taylor, L., 2012). The insulation layers in this and the Twin stud Frame would both meet new build standard and can be added to the right amount in the manufacturing stage. It also allows for an external brick wall to be tied in easily meeting the planning application. 


[bookmark: _Toc196767939]Window Details Brick and Block detail:
· A concrete Lintel sits over the internal opening (concrete or steel).
· Cavity closers from ply or osb board. 
· Risk of thermal bridge if closers are not insulated fixed onto masonry with frame anchors.
· The service void is insulated all the way round linking into to the cavity insulation.
· Airtight seals must be maintained.
Brick and Block Frame (Dollard, 2023).
SIP frame (Lancashire et al, 2012).
Twin Stud Frame (Fine Homebuilding, 2002).
Twin Stud Detail:
· Insulated cavity, with an insulated cavity closer. 
· Window sitting above outer stud and lintel. 
· High thermal continuity if internal insulation wraps into reveals.
· Internal membranes VCL & tapes required to stop moisture and air gaps.
· Internal service void overlapping insulated closers to stop thermal bridging. 
SIP Details:
· Brilliant airtightness due to overlapping VCL and breathable membranes.
· Excellent thermal properties few cold bridges Into OSB core. 
· Factory-applied seals; taped on site tight tolerances are needed.
· Thermal breaks are easily incorporated underneath and above the window frame to stop condensation and cold spots on the aluminium frames. 


[bookmark: _Toc196767940]Eaves Roofing Details 
SIP frame (TRADA, 2020).
Brick and Block Frame (Dollard,2023)
Twin Stud Frame (Gilbert, L., n.d)
Twin stud Details:
· Raised tie truss can be used although less suited as a I beam rafter is used. 
· Air flow counter battens must also be used.












SIP Details:
· When roof sheeting is used an air flow space must be created as SIP is classed as a cold roof, this will stop interstitial condensation when the temperature gradient flows through the materials.
· SIP roofs are suited to a raised truss, they are self-supporting However, can be incorporated.
  
Brick and block details:
· Will work well with a raised tie truss. 
· Details shown is classed as a cold roof so same applies as with a SIP roof. 
· A larger insulation layer is shown as would be used in passive housing of this construction and would be the best option for a brick and block construction, to meet the requirements needed. 








[bookmark: _Toc196767941]Conclusion 
After comparing the three construction options—Timber Stud Frame, SIP, and Brick and Block I believe the most suitable method for Miss A Client’s project will be a SIP construction (Structural Insulated Panels).
The reasoning behind this comes down to several factors. The first being the Thermal Performance provided by the SIP constructions the solid rigid insulation core sandwiched between two structural boards gives very high thermal insulation. This makes it easier to meet and exceed Part L of the Building Regulations for energy efficiency even before the additional layer of insulation in the service void is added (Dallard, 2023). The airtightness of SIP systems also allows for long-term energy savings and improved comfort for the occupier make it cost effective. The Speed and Quality of Construction of the SIP method is also a consideration, as it can be manufactured offsite in controlled factory settings giving precise and quality made products. This also means there is less work on site which suits a smaller site with minimal storage space for construction materials. It also reduces the on-site construction time and is ideal for a project on a reclaimed site where ground conditions could add complexity (Gibb and Pendlebury, 2006). One of the main advantages SIP has over a Twin stud frame construction in this case is its Compatibility with the Design Requirements, the outer skin of stack bonded brickwork and rendered blockwork can still be achieved by applying it as a cladding layer over the SIPS panels as demonstrated in the drawings. This meets the planning requirements and is easier to achieve when with a Twin Frame Constructions. This would off course be possible with a tradition Brick and Block build but would hinder its thermal and airtight capabilities. SIPS systems can also carry loads efficiently and reduce the need for internal structural walls. This Structural Efficiency allows for more flexibility in interior design and layout changes if needed later. It works with the a raised tie truss. (TRADA, 2020) and would be more cost effective than the other two framing materials. The Sustainability aspect of SIP panels is also a key aspect. SIP panels use less timber than traditional timber frames and help reduce cold bridging with less junctions for heat loss, contributing to a more sustainable and low-carbon building approach (Lancashire and Taylor, 2012). 
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