	
	
	






1.  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 woodfibre 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.
2.  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.   
 
Traditional construction methods always involved some incorporation of items manufactured offsite (nails, ironmongery, electrical and mechanical components, wood roof trusses for example).  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 are components identified as not needing to be made or assembled at the construction site.

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. 
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 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 woodfibre 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.

2.1.2.  Hybrid Construction 
A hybrid building systems method is the making and using of mixed materials.  The materials mixed can include wood, concrete, plastic, aluminum 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. 

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 sub-assembly systems to select in this context. 
Drawings and Elevations 
3.1. Ground Floor: Construction, detailing and junctions with external walls
See attached Drawing 1.

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
1. A timber wall’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.

2. Concrete’s advantages are its availability in most locations and its durability is high, as it can resist strong winds and precipitation. A concrete 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 concrete. 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 concrete is heavy, so that a more substantial foundation may be needed.
Drawing 1


Drawing 2
[image: A drawing of different types of roofing

Description automatically generated]

























Drawing 3























Drawing 4
Timber                               Concrete and Block
Cavity
Insulated wood fiber sheathing

Steek reinforced

insulation



                                                              [image: A drawing of a rectangular object

Description automatically generated]vent
concrete
Wall ties
brick
soleplate
plasterboard
Wood fiber insulation
Cladding/batten




 




















Reference
Civil Engineering. (2019). Advantages and Disadvantages of Concrete. Available at: Advantages and Disadvantages of Concrete - Civil Engineering (civiltoday.com)

Constro Facilitator. (2020). Hybrid building design and its advantages. Available at: Hybrid building design and its advantages - Constro Facilitator 
The Constructor – The Construction Encyclopaedia. (2020). What is Offsite Construction?. Available at: https://theconstructor.org/building/offsite-construction-features-methods/38319/#:~:text=Methods%20of%20Off-site%20Construction%201%201.%20Volumetric%20Construction,...%204%204.%20Sub-Assemblies%20and%20Accessories%20System%20 
Foot Anstey. (2020). What is volumetric construction. Available at: What is volumetric construction? | Foot Anstey
Timberhut. (2024). Construction Decisions. On-Site vs Off-Site Building Methods Compared. Available at: On-Site vs. Off-Site Construction: Build Smarter, Build Faster (timberhut.com)

(2023). What is a Sub-Assembly? The Complete Guide. Available at: https://bhamspec.co.uk/what-is-a-sub-assembly/#:~:text=Sub-assemblies%20enable%20manufacturers%20to,concurrently%20on%20different%20sub-assemblies. 
Tim Pullen. (2021). Wood Fibre Insulation: What are the Pros and Cons?.
Available at: Wood Fibre Insulation: What are the Pros and Cons? | Homebuilding
	
	
	1



image1.png




image2.png




image2.jpg
i J
8
9 um
el -
- ) . » ~
& o
& | g ~
- \J )
< 5 -
&





image3.jpeg
i J
8
9 um
el -
- ) . » ~
& o
& | g ~
- \J )
< 5 -
&





image4.jpg
NN
ANSITE

/T T T ]





image5.jpg




