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A client has received planning consent for a domestic building. It is to be constructed on a level but reclaimed site which has been used for agricultural land. The client is considering several construction ideas, and this case study will address some details the client requires. The three types of construction methods the client is considering are Timber Twin Frame, Structurally Insulated Panels (SIPS) and Brick and Block. This case study will compare the three and feature section drawings of each method. 
The client has also been approached by a company offering offsite solutions. This case study will define the term offsite construction and give examples of the four main types.
[bookmark: _Toc197615063]Offsite Construction
Offsite construction means building parts of a project somewhere else, usually in a factory, before moving them to the final building site. This process includes planning, designing, and assembling components in controlled factory conditions. Offsite methods are becoming more popular in the UK construction industry because they can save time, improve safety, reduce waste, and deliver higher quality. Since homes often involve repeated elements, housing is a good fit for offsite construction. However, there are some challenges. Setting up factories can be expensive, and there needs to be a steady demand to make the process worthwhile. Transporting large parts can also cost a lot (Designing Buildings, 2017).
There are four main categories of offsite construction- Volumetric, Panelised, Hybrid and Sub-Assemblies.
Volumetric Construction is a type of offsite construction where fully enclosed six-sided building modules are manufactured offsite in a factory and assembled onsite, most commonly by stacking or joining together. Modules can also be five sided without a roof or floor. Once site installation is completed, most buildings will need a limited amount of work to complete. This can be incorporated into the client’s house by prefabricating rooms offsite, ideally the bathroom or kitchen due to the need for plumbing and fittings in these rooms (Brennan, Vokes and Massey, 2024).
Panelised construction is a type of offsite construction where the structural elements of the building are fabricated offsite, for example walls, floor and roof components and then constructed onsite. Panelised construction differs from volumetric as normally, panelised construction does not include the interior finishes which are usually done on site after the panels have been erected, allowing for more flexibility in terms of design and changes (Intra Stack, 2023). This means on the house in question, the wall and roof panels can be constructed offsite in a safe and secure environment 
Hybrid construction is a form of offsite construction that combines multiple building methods. For instance, high-end finish materials for kitchens and bathrooms can be installed in a controlled manufacturing environment, where they are protected from damage and moisture. This approach reduces risk and minimizes waste for both builders and homeowners. Meanwhile, the main structure of the building is typically constructed onsite using traditional methods. (Modern Methods of Construction, n.d.).
Sub-assemblies is a type of offsite construction which involves pre-installation of sub assembly items such as windows, doors, plumbing and electrical systems which are manufactured offsite and assembled onsite. This can be incorporated into the house as preassembled items can be installed during construction (The Offsite Guide, 2023).
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Above are the U Value requirements set out for new dwellings within Wales. These are the U Values taken into account when choosing suitable specification (Welsh Government, 2025).
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Timber Twin Frame
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There are several advantages that you get when using the timber twin frame method. One advantage is that it provides excellent thermal performance, which supports the planning requirement for enhanced insulation. The timber twin frame method also allows for a thick layer of insulation between the studs as shown in the section, reducing heat loss and improving energy efficiency particularly when combined with the internal battened service zone as requested. It also allows flexibility for incorporating underfloor heating, which is planned for the ground floor. The method is lightweight, meaning it puts less stress on the raft foundation, which is important given the site's reclaimed nature and the ground investigation report (Build It, 2018).
However, there are some negatives to consider. Timber structures can be vulnerable to moisture if detailing isn’t precise, especially between the wall and floor. This could be a concern on a reclaimed site where ground moisture levels might be higher which means careful sealing and damp proofing are essential as shown with the damp proof course in the section (Build It, 2018).
SIPS
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Similarly, SIPS construction has excellent thermal performance and airtightness which is requested in the client’s project. SIPs panels consist of insulation sandwiched between two layers of oriented strand board (OSB) as shown in the above section, this creates a high-performance building envelope. This works well with the planning requirement for enhanced thermal performance, and the airtight nature of SIPs construction will also help reduce heat loss and improve energy efficiency which is useful for a house with underfloor heating (SIPA, 2024). The flat, reclaimed site is also suitable, as SIPs require a level and stable foundation, which a raft foundation provides.
SIPS do have limitations for a ground floor construction. SIPS require very accurate groundwork and foundation preparation so if the raft foundation isn’t perfectly level, the panels may not align correctly, causing delays which can be expensive to the overall project. Changes to SIPs on-site is also difficult so all details must be planned with accuracy. This can be restrictive if late design changes are needed to the ground floor construction (Dice, n.d.).


Brick and Block
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The last construction type is the brick and block option. One advantage of this option is the durability and robustness, especially when built on a raft foundation as the client has chosen. This method also offers excellent flexibility in case changes are needed during the installation of the flooring. Materials are easier to source than other methods as it’s a common and established method. (Corfield, 2024).
There are some disadvantages with brick and block when it comes to the ground floor construction. Brick and block are a heavier option which places more weight on the raft foundation compared to timber twin frame and SIPS. Achieving a high thermal performance also requires extra insulation in the floors and walls as standard blockwork has lower insulation properties compared to timber frame and SIPS. This means more careful detailing is needed to avoid thermal bridging as shown in the section (Corfield, 2024).
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Timber Twin Frame
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Timber twin frame has several advantages when planning the window section. One advantage is the window installation, which benefits from the flexibility of fixing frames directly to internal timber studs as shown in the section. The internal battened service zone allows for the addition of insulation around the window, which will help improve the thermal performance. This option allows for dry construction, which reduces the risk of moisture damage during the build (Structural Timber Association, 2016).
However, there are some negatives to this method. Thermal bridging remains a concern around window openings, especially at the studs and this requires careful detailing. It will be important to manage the risk of moisture, especially behind the external brickwork. Additionally, the potential movement of timber could potentially impact the airtightness around the window if not properly accounted for in the design (Structural Timber Association, 2016).

SIPS
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SIPS offer excellent performance at window openings due to their airtightness and the insulation layer as shown in the section; this will significantly reduce thermal bridging. Windows are normally installed into openings that are made during off-site fabrication, which allows for precision and rapid on-site installation. This system makes detailing easier especially junction detailing as it involves less layers than traditional construction (Kingspan, n.d.).
However, SIPS offer limited on-site flexibility, meaning window sizes and positions must be finalized early. Reinforcement is sometimes required around window openings to ensure secure fixing. Similarly to the ground floor potential issues, alignment can prove to be an issue, meaning flashings or membranes must be aligned properly otherwise installation may prove to be difficult. Another important factor is vapour control. Any failure to fully seal barriers around the openings could result in condensation issues within the panel system (Green Building Advisor, n.d.)


Brick and Block
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Traditional brick and block construction provides a durable and familiar method for detailing window openings. Windows are typically fixed into the inner blockwork area as shown in the section drawing; this offers load-bearing support. This approach is well known in the industry and benefits from reliable detailing methods and good acoustic performance (NHBC, 2025).
Like each method, there are some negatives. Brick and block are more prone to thermal bridging at window reveals, so insulated cavity closers are essential to maintain thermal integrity (First In Architecture, 2020). The method is also slower to construct, especially under poor weather conditions, due to its reliance on wet trades. Airtightness is typically achieved using internal wet finishes like plaster like in the above section. This can mean the method is less consistent compared to SIPS and timber twin frame.
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Timber Twin Frame
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In a timber twin frame system, the eaves detail benefits from flexibility and ease of integration with the roof structure, particularly with raised tie trusses. Timber is more lightweight, so it makes it easier to align with truss ends and soffits. Additional insulation can be continued up into the roof area like on the section above, improving thermal continuity in this area. Timber construction also allows for a well-sealed airtight layer, provided membranes and vapour control layers are properly installed as mentioned in the specification detail above (Structural Timber Association, 2016).
The timber twin frame method, however, needs special attention given to avoid thermal bridging at the area between the top of the wall and the roof, especially where timbers interrupt the insulation layer. It is important to manage any moisture, and it is crucial that breather membranes and ventilation gaps under the roofing are correct to prevent condensation or water entering (Structural Timber Association, 2016).



SIPS
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SIPS provide an efficient and highly insulated eaves detail due to the continuous nature of the panel system. The thermal envelope can be extended from the wall panels to the roof, massively reducing thermal bridging at this critical area. This is highlighted in the section drawing above. As SIPS offer excellent airtightness, the roof to wall area can be sealed effectively (SIPS, 2024).
A negative for the SIPS method is that detailing for ventilation becomes more complex, for example, specific ventilation areas are advised to be created either over the SIP panels or via an insulated service void (SIPS, n.d.). SIPS require detailed planning to integrate with trusses or roof structure, and as mentioned previously, any on site alterations are limited. Flashings and moisture barriers must also be precisely installed to avoid any risk of water entering the property.






Brick and Block
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With brick and block construction, the eaves detail is more traditional and widely understood, offering a stronger and robust finish. The masonry inner leaf can be extended up to support the wall plate, providing a solid base for the raised tie trusses. The cavity can be closed and insulated at the top using pre-formed cavity closers or insulation to maintain thermal continuity. This is featured in the section above. This method also allows easy access for ventilated soffit detailing or ventilation trays beneath the roofing (NHBC, 2025). 
However, there are some disadvantages for this method, for example thermal bridging can become a concern at the top of the wall if insulation is not continued effectively into the roof which is why this is shown in the specification above. Detailing for airtightness is less straightforward than in timber or SIP systems, often relying on wet finishes and careful sealing. Additionally, heavier materials mean longer installation times and more substantial structural support (NHBC, 2025).

[bookmark: _Toc197615068]Recommended Method 
Given the information discussed during the report, the recommended construction method for the client is SIPS. The need for a high thermal performance to comply with building regulations makes SIPS a suitable choice due to the excellent U-values the method provides. SIPS is also a very airtight method which makes it suitable for the project. SIPS is quick to install onsite due to it being prefabricated and allows for a high level of accuracy as long as detailing prior to construction is correct. SIPS can also be suited towards the client’s requirement of facing brick work and blockwork with a rendered finish. All these point towards SIPS being the most suitable construction method available.
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Table 4.1 Worst acceptable fabric performance values
Element type Maximum U-value W/(m2.K)!

In new dwellings In existing dwellings

Roofs? 0.13 0.13%
Wall — Dwelling Houses 0.18 0.18
Wall — Flats 0.21 0.21
Floor 0.15 0.151014
Party wall 0.20 0.20
Swimming pool basin® 0.25 0.25

- . 1.4 or
Window or roof window 45 1.4 .

minimum WER® Band B
Roof-light 87 2.2 2.2
Doors: 1.42 or minimum DER®
>60% internal face glazed 14 ....Band C
Al other doors 14 1.422 or minimum
DER® Band B
8.0 m¥ (h-m2)@50Pa
Air Permeability OR N/A
1.57m%/(h-m2)@4Pa

Notes:
1. Area-weighted average values (except for windows, doors, roof windows and rooflights in
existina dwellinas).
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