


Introduction

I have been approached by a client who has planning consent for a two-storey detached domestic building, with a brick and block design, and who wishes to change the design to one based on a factory-made timber panel system with wood-fibre blown insulation. I have prepared this technical report for the proposed revised design, which at the Client's request addresses some of the construction details as well as explaining some unusual aspects of a construction process involving factory-made components.

1. What is offsite construction?

Offsite Construction' is a construction method that involves some form of offsite design and fabrication of building components, which are then transported to site and incorporated into the works.[footnoteRef:1] [1:  ‘What is Offsite Construction’ in The Constructor – The Construction Encyclopaedia (2020).] 


Traditional construction methods always involved some incorporation of items manufactured offsite (nails, ironmongery, electrical and mechanical components, wood roof trusses for example).[footnoteRef:2] Modern offsite construction in that sense is only a further development, extending the practice, sometimes radically, to more substantial components, or even the entire structure apart from foundations.  These components are components identified as not needing to be made or assembled at the construction site. [2:  ‘Prefabrication has been around for centuries, with records of its use dating as far back as Ancient Egypt’, ‘Redefining Prefabrication: Modernizing Construction with Modular Techniques’ in The Constructor – The Construction Encyclopaedia (2020).] 


A factory can provide a better, safer, and more economical working location for quality control and fabrication, where a component can be transported to the construction site and set in place and/or connected to other parts of the building. This offsite method can be quicker, and less risky, by minimising or avoiding delays from bad weather or problems due to a restricted work site with many competing requirements for access, work, and onsite storage.  The industry constantly evolves, in the search for efficiencies and in particular opportunities for savings of time and money through prefabrication.[footnoteRef:3] [3:  ‘Redefining Prefabrication: Modernizing Construction with Modular Techniques’ in The Constructor – The Construction Encyclopaedia (2020).] 


2.1. The 4 methods of offsite construction
To allow for the wide range of the extent to which a design is based on reliance on offsite construction, it is generally accepted that there are 4 main offsite construction methods. These are described below, starting with the highest degree of reliance, and proceeding to less ambitious methods.

2.1.1. Volumetric Construction
On this method, dimensional units, complete or ready for fit-out, are fabricated offsite and after transport to site, bolted or stacked together.

On this Client’s domestic building project, there may be three-dimensional units on the market complying with the Client's requirement for use of factory-made timber panel systems and wood-fibre blown insulation. A common example is reliance on offsite fabrication of complete toilet or shower/bathroom spaces which are brought to site and connected to services.

This method can make a good contribution to the construction project as the time taken to make the off-site unit could be far quicker than regular construction due to factory conditions and economies of scale. For example, the garage door in the Client's design can be built in a factory which will have the equipment and materials at the ready to build it and then transport it then set it in place.  Increasingly uses of modular wall and roof components are finding favour in market solutions to the desire for economical and speedy construction, after a history of lack of consistent demand and negative public perception.[footnoteRef:4] [4:  Alex Hyams (2023).] 


2.1.2. Hybrid Construction
A hybrid building system method is the making and using of mixed materials. The materials mixed can include wood, concrete, plastic, aluminium and steel. This method helps to improve a building's design and overall performance by making available to the designers a wider range of materials. For example, wood has many advantages as a building material but combining it with other materials may address its disadvantages such as flammability or moisture absorption.

With the introduction of the possibility of using a wider range of materials, it is possible to improve the extent to which building materials used can be renewable and recyclable. On this project, the Client's requirement for a factory-made timber panel system makes this project one that suits the hybrid model.

2.1.3. Panelised Construction
This method uses flat panels fabricated offsite and attached to or stacked on top of each other on site to form walls, floors, and roofs to create a structural shell. These panel units are built in the factory and transported to the site for assembling as a three-dimensional structure, or to fit into an already onsite structure. These panel units can be made of many materials, to suit the design application.[footnoteRef:5] [5: What is Offsite Construction’ in The Constructor – The Construction Encyclopaedia (2020); Orlowski (2020).] 


If the Panelised Construction method was incorporated in the project, it could make the assembly of the outer layer of the house more efficient and less dependent upon traditional skilled trades.

2.1.4. Sub-Assemblies System
Under a sub-assembly system, a complex product is broken down into smaller, more manageable sub-components, and these sub-components are fabricated offsite and incorporated into the works proceeding on site. Examples are roof pallets, concrete beams or columns, and roof and floor cassettes, all of which could be suitable subassembly systems to select in this context.[footnoteRef:6] [6:  Deskera (2024); The Offsite Guide (2024).] 


Drawings and Elevations

Note on scale and dimensions: each of the 2mm graph paper grid squares equals 20mm.  In other words, the scale is 1:10.

3.1. Ground Floor: Construction, detailing and junctions with external walls
See attached Drawing 1. 

The external wall is based on timber panellised components, with offsite manufacture extending even to placement of wood-fibre blown insulation within the cavity produced by the twin frames.  With these panels specified to be 300 mm wide, filling these offsite with this amount of insulation attains a U value of 0.12, comfortably exceeding the current Welsh Building Regulations requirement of 0.18 for this new build. 

On the side of these panels is, on the exterior side, a brick slip cladding system with suitable provision of ventilation, mounted on a smooth-rendered protective layer of calcium silicate cladding and building paper.  There are numerous such products, simulating the appearance of traditional brickwork, which in consultation with the Client can be chosen from.  The basic idea is fixing metal battens to the building paper-covered timber panels, and these battens support rails onto which brick-like materials can be fixed, either individually or as a panel.  On the internal face, battens create a void for running services behind the plasterboard face of the wall.

The 100 mm floor slab insulation satisfies the Welsh Building Regulations’ requirement of a U value of 0.25.

3.2. A detailed section and plan detail showing a window opening in the external wall
See attached Drawing 2.  

3.3. Eaves detailing and main roof structure - indicating
appropriate weather, fixing and laps
See attached Drawing 3.

3.4. Comparison of timber frame and brick and block wall constructions
See attached drawing 4


A wall design reliant principally on timber’s advantage is that it is sustainable, recyclable, uses no chemicals in making it (although frequently a chemical preservative is applied), and also allows more space for insulation than brick construction, enhancing thermal efficiency. It is strong, versatile, and durable. When using it to insulate a wall there is no need for protective equipment (goggles, face mask and/or gloves) as there are no chemicals in it.

For its cons, timber's major drawback is it can be attacked by mould, rot, and insects. Also, it absorbs water it may come in contact with, causing it to swell and need more maintenance compared to the alternative concrete, and obviously it is highly flammable.

Brick and block's advantages are its availability in most locations and its durability is high, as it can resist strong winds and precipitation. A masonry structure could easily last 30 to 100 years. Concrete is shapeless, which then can take any form wished, so it is adaptable.

Salt does damage masonry. Salt lowers water's freezing point which will weaken concrete over time. The problem can be managed by spraying the surface of the concrete with concrete sealer which will stop salts reaching the concrete. Another disadvantage is that masonry is heavy, so that a more substantial foundation may be needed.

In my opinion, the principal advantage of a design reliant on timber is the opportunity for offsite manufacture and ease of transport to site, and, from the point of view of the supplier/builder of houses, the opportunity to use less skilled and therefore cheaper labour, and to construct more quickly.  If offsite construction designs were to be based on brick and block, components would be massively heavy and fragile.

Older timber-based designs rightly earned a bad reputation and in some instances were un-mortgageable.  Proponents of modern timber structures now cite the flexibility and speed of construction, the ability to incorporate excellent insulation qualities and to achieve airtightness, which contributes to thermal performance.  Proponents also claim that fire-resistance can also be excellent.  The environmental and climate change benefits are also cited.

Similar themes were set out by the proponents of older timber-based designs which decades down the road have shown themselves, in the realities of life and the realities of actual maintenance practices, to be inferior. For example, today if there was a large-scale homebuilding business, it would make all these arguments, with a view to lowering costs and thus increasing profit margin, but the real test will be passed or failed down the road once society has experience of the actual standards of mass manufacturing and especially site installation, and whatever difficulties arise in maintenance and repairs.  One can detect from comments by experienced surveyors who have seen fashions come and go, this sense of acknowledging the fair points made by proponents of timber frame, while adding an experienced appreciation of traditional masonry-based designs in terms of longevity, insulation, reparability and sound-insulation.[footnoteRef:7] [7:  See for example New Build 2023; Eye Survey 2022.] 


By the time that purchasers and occupiers of homes built according to modern timber frame designs have decades of experience of living in them, the builder and the offsite component manufacturer will mostly be long gone (but some protection may still be available under housebuilding industry warranty schemes).  Unfortunately, by that time the older traditional building trade skills will have faded.  It is obvious that the dominant mood of the times is in favour of offsite construction rather than increased efforts to train young people through apprenticeships in traditional building trades to give them the job satisfaction and economic independence and security that this offers.  The truth may well end up somewhere in between, as was the case with the cladding of high-rise buildings and the scandals that have emerged since the Grenfell Tower fire.


Tom McGaw
July 2024
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