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1. Executive Summary 
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This report has been prepared for Miss A Client, who has received planning approval 

to build a two-storey detached house on a level site that was previously used as 

farmland. A ground investigation report recommends using a raft foundation due to the 

site conditions. There is also a retaining wall on the south side of the plot. 

 

The client is considering three construction methods for the build: 

 Timber Twin Frame 

 SIPS (Structural Insulated Panels) 

 Brick and Block 

As part of the planning requirements, the house must have an outer skin of stack 

bonded facing brick and blockwork with a smooth render finish. The house will also 

include insulated floors with underfloor heating, solid timber upper floors, triple-glazed 

aluminium windows and doors, and a metal sheet roof on raised tie trusses. 

 

This report will: 

1. Explain what offsite construction means and how it could apply to this project 

2. Compare the ground floor, window opening, and roof eaves details for each 

construction method 

3. Ensure all designs meet current Building Regulations, especially for thermal 

performance 

4. Recommend the best construction method for the client based on the 

comparisons 

 

 

 

 

2. Offsite Construction 
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Offsite construction is a method where parts of a building are made in a factory 

controlled environment before being transported to the construction site for final 

assembly (Buildoffsite,2023). It is used to save time, improve the quality of 

construction, and reduce on-site waste (Designing Buildings Wiki,2024) 

 

For the two-storey detached house, offsite construction could be used in the following 

ways: 

 Volumetric Construction - Entire rooms such as bathrooms or kitchens could be 

pre-built offsite and delivered fully fitted. This would speed up internal works 

and reduce disruption on site (MPBA,2023). 

 Panelised Systems – Factory – made wall, floor, and roof panels could be 

produced offsite and quickly assembled on site. using Structural Insulated 

Panels (SIPS) would help achieve the required high insulation standards for the 

house (Buildoffsite,2023). 

 Sub-assemblies and Components – smaller parts like the triple glazed 

aluminium windows, external doors and raised tie trusses could be 

manufactured separately and installed during construction, helping improve 

quality control (Designing Buildings Wiki,2024) 

 Hybrid Systems – A combination of panelised walls and volumetric bathroom 

pods could be used to balance speed and traditional appearance. This 

approach would allow the home to meet planning conditions, such as the 

required brick and render finish, while taking advantage of factory-built quality 

(MPBA,2023).’ 

Overall, using offsite construction would help deliver a faster, better quality built 

that meets Miss A Client’s needs and the current building regulagtions. 

 

 

 

3. compare the ground floor, window opening, and roof eaves details for 

each construction method 
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3.1 Ground Floor Comparison 

 

3.1.2 Brick and Block 

 

Advantages 

 High thermal mass supports underfloor heating efficiency (Chudley & Greeno, 

2020). 

 Durable and structurally sound – ideal for reclaimed land with retaining walls 

 Excellent fire resistance (Emmitt & Gorse, 2018) 

 Provided strong acoustic insulation (Ross, 2021). 

 Matches planning requirement: stack bonded brick with smooth render 

Disadvantages 

 Slower construction due to on-site wet trades and weather dependency (Ross, 

2021). 

 Requires additional internal insulation to meet modern thermal performance 

 Labour intensive, potentially increasing costs (Emmitt & Gorse, 2018). 

 Less compatible with offsite manufacturing 
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 Heavier structure increases load on raft foundation 

 On-site work may lead to greater disruption and waste 

 

3.1.3 Structural Insulated Panel Systems (SIPS) 

 

 

 

 

 

 

 

Advantages 

 

 Excellent thermal performance due to rigid insulation core – helps meet amd 

exceed Part L requirements with minimal additional insulation. (Borer & 

Harris, 2013). 
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 Speed up construction time significantly – panels are factory made and 

quickly assembled on-site, ideal for offsite construction. 

 Lightweight structure reducing the load on raft foundation, which is 

beneficial for a reclaimed site. 

 Airtightness is high – contributes to low energy consumption and supports 

the performance of underfloor heating. 

 Precision factory fabrication results in minimal waste and high quality 

control. 

 

Disadvantages 

 Higher initial material cost compared to traditional methods, although this can 

be offset by faster build time and reduced labour costs. (Borer & Harris, 2013). 

 On-site design changes are difficult once panels are manufactured – requires 

very accurate design and coordination early on. 

 Limited flexibility during construction if issues arise, especially in custom builds. 

 Fire resistance depends on internal lining and protection, unlike masonry which 

is inherently fireproof. (Emmitt & Gorse, 2018). 

 While the internal performance is excellent, meeting planning requirements for 

an outer brick/render appearance may require additional cladding or façade 

treatments. 
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3.1.4 Twin Timber Frame 

 

Advantages 

 Excellent thermal insulation performance when combined with modern 

insulation materials — ideal for improving the building's fabric efficiency (Emmitt 

& Gorse, 2018). 

 Lightweight system that places minimal load on the raft foundation, making it 

suitable for the reclaimed site conditions. 

 Quicker to erect than brick and block as timber panels can be partially 

prefabricated and installed in sections on-site (Chudley & Greeno, 2020). 

 More flexible than SIPS — allows easier adjustments and detailing during 

construction, such as around openings or service zones (Ross, 2021). 

 Compatible with offsite construction through pre-fabricated framing elements, 

helping reduce on-site waste and labour time (Borer & Harris, 2013). 

 Performs well in terms of airtightness and thermal bridging control, especially 

when paired with additional insulation boards in the internal battened zone. 
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Disadvantages 

 Timber is less durable and fire-resistant than masonry unless properly treated 

and protected (Emmitt & Gorse, 2018). 

 Susceptible to moisture, rot and pest damage if not well detailed or maintained 

— critical to get weatherproofing right. 

 May require additional acoustic insulation layers to match the sound 

performance of heavier systems like brick and block (Chudley & Greeno, 2020). 

 Depending on sourcing, timber can be environmentally intensive if not from 

certified sustainable sources (BRE, 2010). 

 Requires careful junction detailing to ensure weather tightness at roof eaves, 

windows, and ground wall interfaces — especially under a metal sheeted roof 

system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2 Window Openings 
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3.2.2 Brick and Block 

 

 

Advantages: 

 Brick and block structures provide rigid and stable openings for window frames, 

reducing the risk of movement or distortion over time (Chudley & Greeno, 

2020). 

 Suitable for supporting heavy, triple-glazed aluminium units, which is ideal for 

the client’s design (Emmitt & Gorse, 2018). 

 Traditional cavity closer systems are well understood and readily available, 

simplifying compliance with Building Regulations (Ross, 2021). 

 

Disadvantages 

 Risk of thermal bridging around window reveals if insulation is not correctly 

returned into the cavity (Chudley & Greeno, 2020). 

 Labour-intensive cavity closers and wet trade finishing increase construction 

time (Emmitt & Gorse, 2018). 
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 Movement between masonry and aluminium frames may cause cracking in the 

surrounding render finish (BRE, 2010). 

 

3.2.3 Structural Insulated Panel Systems (SIPS) 

 

Advantages 

 Factory-cut window openings allow for high precision, reducing gaps and 

improving airtightness (BRE, 2010). 

 Panelised system allows quick installation of pre-prepared window zones, 

speeding up the build process (Borer & Harris, 2013). 

 Thermal continuity around windows is easier to maintain with integrated 

insulated panel cores (Ross, 2021). 

Disadvantages 

 Errors in factory dimensions can lead to costly delays or poor fits if windows or 

frames arrive misaligned (Emmitt & Gorse, 2018). 

 Requires additional support backing to secure heavy triple-glazed aluminium 

frames due to limited fixing depth (Ross, 2021). 
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 Achieving weatherproof connections between SIPs and external brick cladding 

needs careful membrane detailing (Chudley & Greeno, 2020). 

 

3.3.4 Twin Timber Frame  

 

 

Advantages 

 

 Timber offers flexibility for on-site adjustments, useful when fine-tuning window 

openings (Ross, 2021). 

 Easily integrates with internal insulation layers and service zones to wrap 

around openings, improving thermal performance (Emmitt & Gorse, 2018). 

 Compatible with membrane-based airtightness detailing at junctions and 

reveals (Borer & Harris, 2013). 

 

Disadvantages 
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 Timber can warp or shrink, potentially affecting long-term alignment of window 

frames if not properly treated (Chudley & Greeno, 2020). 

 Heavier window units may need reinforced structural framing within the timber 

studwork (Ross, 2021). 

 Airtightness and weather sealing require precise installation of membranes and 

tapes, increasing labour complexity (BRE, 2010). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 Roof Details 
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3.3.2 Brick and Block 

 

 

 

Advantages 

 

 Compatible with traditional raised tie trussed rafter systems, providing structural 

stability and clear roof spans (Chudley & Greeno, 2020). 

 Brick and block walls can easily support roof loadings, reducing the need for 

additional bracing (Emmitt & Gorse, 2018). 

 Masonry provides excellent thermal mass, helping reduce overheating in 

summer and retaining heat in winter (Ross, 2021). 

 

 

 

 

Disadvantages 
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 Wet trades increase construction time and weather dependency, which may 

delay roof installation (BRE, 2010). 

 Brickwork shrinkage and thermal movement can cause cracking at wall-plate 

level if not correctly detailed (Emmitt & Gorse, 2018). 

 Detailing for insulation continuity at the eaves junction must be carefully 

managed to avoid cold bridges (Chudley & Greeno, 2020). 

 

3.3.3 Structural Insulated Panel Systems (SIPS) 

 

 

 

 

 

 

 

 

 

 

Advantages 
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 SIP roofs can form structural roof panels themselves, reducing or eliminating 

the need for trusses in some cases (BRE, 2010). 

 Continuous insulation within SIPs allows for excellent thermal performance and 

airtightness, especially at eaves and ridges (Ross, 2021). 

 Quick to install with factory-prepared profiles, ideal for time-sensitive domestic 

projects (Borer & Harris, 2013). 

 

Disadvantages 

 

 Requires specialist lifting equipment and trained installers for placing large roof 

panels (Emmitt & Gorse, 2018). 

 Penetrations for ventilation, services, or fastenings must be carefully sealed to 

preserve airtightness (BRE, 2010). 

 SIP roof panels can be less breathable, increasing reliance on mechanical 

ventilation for roof space moisture control (Ross, 2021). 

 

3.3.4 Twin Timber Frame 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Advantages 

 

 Timber construction integrates easily with prefabricated raised tie trussed 

rafters, allowing quick on-site assembly (Chudley & Greeno, 2020). 
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 Timber roof voids provide space for service runs and additional insulation above 

ceiling level (Emmitt & Gorse, 2018). 

 Roof-to-wall connections can be effectively sealed with membranes and tapes 

for airtight construction (Borer & Harris, 2013). 

 

Disadvantages 

 

 Timber is more susceptible to moisture and insect attack, requiring treatment 

and proper detailing (Ross, 2021). 

 May require additional bracing and lateral restraint depending on span and wind 

loads (Chudley & Greeno, 2020). 

 Detailing for fire resistance and sound insulation at ceiling level can be more 

complex than masonry construction (Emmitt & Gorse, 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.0 Conclusion 

It is advised that the client move forward with the SIPS construction method for 

her new domestic two-story home following a thorough evaluation of the three 

construction methods: Brick and Block, Structural Insulated Panels (SIPS), and 

Timber Twin Frame. 

 

Significant benefits are provided by SIPS in terms of airtightness, construction 

speed, and thermal performance, all of which complement the scenario's 
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design elements. A high-performance thermal envelope is required for the 

installation of triple-glazed aluminum windows, underfloor heating, and a metal 

profile roof system. 

 

SIPS's continuous insulation and accurate factory-built detailing make it the 

best option for promoting energy efficiency, lowering heat loss at intersections, 

and streamlining the construction process on reclaimed sites where quality 

control and predictability are crucial (BRE, 2010; Ross, 2021). 

 

Although brick and block construction is a reliable and well-known technique, 

its lengthier construction durations and dependence on wet trades are 

drawbacks. Similar to SIPS, Timber Twin Frame offers flexibility and ease of on-

site alteration; however, it lacks thermal continuity and may need more thorough 

weatherproofing at the intersections of windows and roofs (Emmitt & Gorse, 

2018). 
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