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[bookmark: _Toc197024282]Off-site Construction – What is it?
Definition of Offsite Construction:
Offsite Construction is a procedure where building elements, components or whole modules are built and pre-assembled in a controlled environment. These components are then transported to site and installed in situ. This method creates better quality, faster construction, and improved performance as the process is controlled from start to finish. (What Is Offsite Construction?, 2020)

Four Main Categories of Offsite Construction
Panelised Systems:
Definition: These are large, flat panels used to make up walls, floors and roof structures which are produced in a factory away from the build.   Fabrication is either an open measure (basic structure) or closed off (pre-insulated, with cladding and services already installed).
Example: In dwellings these off-site insulated panels can include both windows and services which can be delivered to the site and erected quickly and simply.
Volumetric Systems:
Definition: These are three dimensional units used to create enclosed ‘rooms’ that form dwellings and can be delivered fully finished.
Example: Entire fully functioning – once connected - bathroom or kitchen pods fabricated in factories and then craned into position on the house foundation.

Sub-assemblies and Components:
Definition: These would be the smaller elements used in domestic dwellings pre-made and installed into larger elements.
Examples: Pre-assembled staircases, door sets, window units, or roof trusses.




Hybrid Systems:
Definition: A combination of two or more factory assembled units combining elements like panelised systems and volumetric pods for flexibility and efficiency.
Example: A house where the main structure is made from panelised pre-fabricated walls, but bathrooms and kitchens are installed as complete volumetric pods.












[bookmark: _Toc197024283]Ground Floor Construction - detailing and junctions with External Walls

In line with Building Regulations 2010 – Conservation of Fuel and Power – Approved Documents L1A.  The worst acceptable fabric performance values for the 3 construction methods shown would be the following:- 
· External walls – 0.21 W/m2.k 
· Floor – 0.18 W/m2.K 
· Air permeability 10.00 m3/h.m2 at 50 Pa 
(Ministry of Housing, Communities and Local Government, 2023)

As the makeup of the floor details are the same throughout the three methods, SIP, Masonry & Twin Frame, the details shown below with be relevant for each one. We aim to provide a U-Value better than 0.18 W/m2. k
· Raft Foundation (as per client brief) 
· Damp Proof Membrane (1200-gauge polythene) – this extends over the complete Raft and under the Twin Frame wall, which laps the breather membrane and folds down into the cavity to prevent moisture transmission into the build. 
· Rigid Insulation (Celotex XR4000) - 110mm.
· Polythene Membrane 
· Screed – 65mm. This element incorporates the under-floor heating pipework (as per client brief)
· Insulation Upstand – this is incorporated on the perimeter of the screed to prevent thermal bridging and also allows for some limited movement from the screed.
· Floor Finish – as per clients brief.
With the above construction we should be able to meet a U-Value of 0.16 W/m2.K. (U-Value Calculator | Online, n.d.)


[bookmark: _Toc197024284]Masonry Ground Floor and Wall detail
[image: ][bookmark: _Hlk197024116]Figure 1 - Masonry Ground Floor Detail on Raft Foundation














(Understanding Architectural Details - Residential Construction, n.d.)

Within the masonry wall structure shown above, we have the following details which will provide a U-value better than 0.021 W/m2.K
· Facing Brickwork – 102mm
· Cavity Air Gap – 50mm 
· Rigid Insulation – 100mm
· Standard Block work – 100mm
· Parge Coat – This is to increase air tightness.
· Service Void (25 x 47 Timber Battens) – 25mm
· Insulated Plasterboard (Celotex PL4025) – 37.5mm
With the above construction we should be able to meet a U-Value of 0.14 W/m2.K, which is inside the threshold, therefore meeting the Conservation of Fuel and Power Requirements Building Regs. 

[bookmark: _Toc197024285]Timber Twin Frame Ground Floor and Wall Detail 
[image: ]
Figure 2 - Twin Frame Ground Floor Detail on Raft Foundation
(Understanding Architectural Details - Residential Construction, n.d.)

Within the Twin Frame wall structure, we have the following details which will provide a U-value better than 0.021 W/m2.K
· Facing Brickwork, which would consist of a standard depth of 102mm
· Cavity Air Gap – 50mm depth. This prevents any water penetrating the Timber Frame
· Twin Frame Structure – which can be up to 300mm – this incorporates a Breather Membrane on the external face, OSB ply sheeting on both sides, fully filled with insulation between the joists, and a vapor barrier on the inside face. This enables a high U-Value and increases the air tightness of the building.
· Service void (as per client brief) – 25mm. 
· Plasterboard – 12mm – Internal finish. 
Within the Twin Frame floor structure, we have the following details which will provide a U-Value better than 0.18 W/m2.K
· Raft Foundation (as per client brief) 
· Damp Proof Membrane (1200 gauge polythene) – this extends over the complete Raft and under the Twin Frame wall, which laps the breather membrane and folds down into the cavity to prevent moisture transmission into the build. 
· Rigid Insulation (Celotex XR4000) - 110mm.
· Polythene Membrane 
· Screed – 65mm. This element incorporates the under floor heating pipework (as per client brief)
· Insulation Upstand – this is incorporated on the perimeter of the screed to prevent thermal bridging and also allows for some limited movement from the screed.
· Floor Finish – as per clients brief.

With the above construction we should be able to meet a U-Value of 0.16 W/m2.K, which is inside the threshold, therefore meeting the Conservation of Fuel and Power Requirements Building Regs. 
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Figure 3 - SIP Ground Floor Detail on Raft Foundation
(Understanding Architectural Details - Residential Construction, n.d.)


Within the SIP wall structure, we have the following details which will provide a u vale better than 0.021 W/m2.K
· Facing brickwork – 102mm
· Cavity Airgap – 50mm 
· Breather Membrane  
· SIP Panel – this consists of a OSB outer ply, rigid insulation core, internal OSB ply with appropriate framing of all elements, which consists of timber. These would have a depth from 100mm to 150mm. Commensurate with the required overall U-Value.
· Vapour Barrier 
· Additional Insulation – Constructed on the internal face of the SIP unit – for external thermal performance
· Service Void – 25mm 
· Plasterboard – 12mm 
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The worst acceptable fabric performance values for the three construction methods shown would be the following 
· External walls – 0.21 W/m2.k – as show in wall details previously.
· Windows – 1.60W/m2.K
Care must be taken when selecting windows, so the overall U-Value is better than the building regulations minimum value.
The Following points should be considered for when selecting a window type.
· Ug Value: These gauges how well the glass transfers heat.
· Uf Value: Represents the window frame’s thermal efficiency.
· PSIG: Represents the window frame spacers’ thermal performance.
(Admin, 2022)

Triple Glazing U Values - Thames Valley Windows
As the makeup of the window details are near the same throughout the three methods, SIP, Masonry & Twin Frame, the below details with be relevant for each one. We aim to provide a U-Value than 1.60W/m2.K
· Steel lintel above window which incorporates insulation to improve thermal performance – This only refers to the Masonry builds 
· Cavity trays are to be installed immediately above and below window openings to prevent any water being trapped within the cavity. 
· Insulated Cavity closure installed in the cavity below the window which prevents air movement and also acts as a fire break and helps reduce thermal bridging.
· Insulated plasterboard is continued into the reveal of the window to maintain high U-Values and prevent cold bridging
· Triple glazed window – Due to having two air locked gaps, the triple glazed window reduce heat loss significantly compared to traditional double glazing. 
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[image: ]Figure 4 - Masonry window opening


(Understanding Architectural Details - Residential Construction, n.d.)
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[image: ]Figure 5 - Twin Frame window opening

(Understanding Architectural Details - Residential Construction, n.d.)
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Figure 6 - SIP window opening

(Understanding Architectural Details - Residential Construction, n.d.)
[bookmark: _Toc197024291]Roof Structure and Eaves details 
The worst acceptable fabric performance values for the three construction methods shown would be the following 
· Roof U-Value 0.15 W/m2,K
· Air permeability 10.00 m3/h.m2 at 50 Pa 

The following roof details refer to all three construction methods, Masonry, Twin Frame and SIP.
· External Finish – Metal Profile Sheet
· Metal roofing underfelt 
· OSB board 
· Ventilation Gap – 25mm
· Vapour Barrier 
· Rafter roll insulation between joists 
· Suitable closure to prevent insulation slipping into soffit void
· Insulation and plasterboard or insulated plasterboard 
· Cavity insulation to be brought up to eaves to prevent cold bridging 
(BUILDING CONSTRCUTION HANDBOOK 11, n.d.)
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[image: ]Figure 7 - Masonry Roof Detail


(Understanding Architectural Details - Residential Construction, n.d.)
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[image: ]Figure 8 -Twin Frame Roof Detail


(Understanding Architectural Details - Residential Construction, n.d.)
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Figure 9 - SIP Roof Detail
(Understanding Architectural Details - Residential Construction, n.d.)


[bookmark: _Toc197024295]Recommend Construction Method

I would recommend building the property out of Brick and Block. At present we can meet the U-Values required in the Welsh Building Regs and while SIP & Twin Frame construction may provide better U-Values, there are some negatives we would also need to consider. 

Brick and Block advantages
· Very well-established building method for simple single dwelling construction – this will reflect into the longevity of the finish product
· Ability to modify and change construction whilst being built and in the future after completion 
· Large choice of contractors with the necessary expertise which will maximise the competition during the tender process which will cut costs
· Well suited to exposed areas  - driving wind and rain. 
· Ability to pause construction if required without adverse effects to open building. Enable build to continue in times of inclement weather 
· Ease of transport of building materials by non-specialists.
· Fire resistance - Part B of Building Regs – Brick and Blocks are non-combustible materials therefore provides good fire protection. Insurance will take this into account, therefore insurance costs could be lower to timber methods.
· Low maintenance 
· The thermal mass of a Brick and Block construction can be beneficial in varying climatic conditions. (Build It, 2025)

The reason why I do not recommend the method of SIP and Twin Frame for this dwelling is as follows 
· This is bespoke one-off build, therefore the advantages of offsite construction of multiple units does not apply
· Both Twin Frame and SIP constructions may require dedicated crane access and this may be difficult on a multi levelled site with soft ground
· Specialists SIP/Twin Frame contactors may be more difficult to find, which could increase cost due to lack of competition
· Last minute changes to the design (especially of a SIP design) could be more problematic to timber frames
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