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1
Provisional Title of Research Proposal:
Off-site Manufacturing as a modern method of construction within the UK  construction industry with a focus on 2D primary structural systems.
2
Introduction and Background
The researcher has limited knowledge of the construction industry and seeks to gain a greater understanding of off-site manufacturing with a focus on 2D primary structural systems and how it affects the industry.
The research findings will be beneficial to new and less experienced members of the construction industry looking to expand their knowledge on off-site manufacturing and those individuals looking to use off-site manufacturing within their methods of construction in the future.
3
Overview ‑ What is the Work Going to be About?

Ever since the Egan ‘Rethinking Construction’ report in 1998 suggested that the whole industry as a whole was under-achieving, this research project will examine how off-site manufacturing has affected the UK construction industry and if it has had a positive impact as a modern method of construction, (Egan, 1998).
4
Aims and Objectives, Hypotheses to be Tested, Questions to Answer, etc.:
The hypotheses for this research project is, ‘off-site timber frame construction is the future of the construction industry’.

Therefore this research project aims to identify how off-site manufacturing has been used within the construction industry as a modern method of construction and if it has been a successful method used to improve the U.K construction industry and whether it is the future of the Industry.
The objectives of this research project will be:
· To define what the modern methods of construction are.
· To establish how off-site manufacturing originated within the UK construction industry.
· To analyse both the advantages and disadvantages of off-site manufacturing within the industry.
· To identify if off-site manufacturing has had a positive impact on the UK construction industry.
· To reach a conclusion on whether the hypotheses is correct or not.

5
Research Methodology(ies) and Justification:
From the initial research into off-site manufacturing, there is plenty of reliable sources of information surrounding the topic. The main source of data collected will be secondary data mostly found on the internet which will be collated and summarised with the addition of use of government documents and research journals.
6
Literature Review

6.1
What are Modern Methods of Construction and Off-site Manufacturing

Off-site manufacturing is an example of a modern method of construction and can also be commonly known as off-site construction, prefabrication and modular construction. These can be defined as, “the design, planning, manufacture and pre-assembly of construction elements or components in a factory environment, prior to installation on site at their intended, final location”. (Kier 2020). 

6.2
Modern Methods of Construction Framework

Modern methods of construction have in recent times been put into a framework of seven different categories by the Ministry of Housing, Communities and Local Government (MHCLG), the seven categories consist of; 

6.2.1 – 
Pre-manufacturing (3D primary structural systems)

This is a systematised approach based on volumetric construction. The process involves the production of 3D units constructed in a factory before being installed on site. The volumetric units can be constructed in a variety of forms, such as a basic structure right through to a finished structure with services installed and all internal and external finishes complete. Once the construction of the unit is complete it is then read to go to site to be installed. (Buildoffsite, 2019).
6.2.2 – 
Pre-manufacturing (2D primary structural systems)

This involves using a variety of materials within a factory setting to create 2D structures such as roof structures, basic floors and walls. Once the 2D structures are constructed in the factory they are transported to the site and used to create a 3D structure. Most commonly done with open structures and frames so that the internal and external finishes can be done on site along with the services. (Buildoffsite, 2019).
6.2.3 – 
Pre-manufacturing Components (Non-systemised primary structure)

This includes framed or mass engineered structural members made of steel, timber or pre-cast concrete. It includes members like load bearing beams, columns, walls, staircases, driven piles and pile caps. (Kier, 2020).
6.2.4 – 
Additive Manufacturing (structural and non-structural)

The remote, site-based or final workface based printing of parts of buildings through various materials based on digital design and manufacturing techniques. Both structural and non-structural components are included. (Kier, 2020).
6.2.5 – 
Pre-manufacturing (Non-structural assemblies and sub-assemblies)

This includes factory built bathroom, kitchen and utility pods or otherwise known as non-load bearing volumetric units, non-structural walling systems and roof cassettes. Pre-formed wiring looms and mechanical engineering composites fall into this category as well. 
6.2.6 – Traditional Building Product Led Site Labour Reduction / Productivity         Improvements

This includes traditional building products that have been manufactured in large format with pre-cut configurations and easy joining features to reduce the amount of labour required on site. Examples of this include; large format walling products such as brick slips, underfloor heating matts and large roll out reinforced flooring.
6.2.7 –
Site Process Led Site Labour Reduction/Productivity/ Assurance Improvements

This category includes innovative site based construction techniques that improve the building process, but does not fall into one of the previous six categories. Some examples include; site encapsulation measures (protect the site and operative from the weather), site worker augmentation (Exoskeletons and assisted materials distribution) and autonomous plant and equipment (self-driving cranes and plant). (Buildoffsite, 2019).
6.3
The Catalyst for Off-site Manufacturing Within the U.K
After World War 1 finished in 1918 there was a shortage of both skilled labour and building materials with both being previously used in the war efforts, this resulted in a shortage of housing . The shortage became a motivation to find innovative ways and methods to alleviate this problem. Due to this, various different methods of house building were created, such as; steel frame, timber frame and pre cast insitu concrete, (Taylor, 2016).
World War 2 created an even greater need for constructing houses more efficiently. With a surplus of materials such as steel and aluminum that were going to be used for the war, these materials needed other uses. This moved the industry towards pre-fabrication and resulted in many hybrid building frames involving many varieties of concrete, steel and timber frames, (Taylor, 2016).
6.3
Is the Industry Keeping with the Times?
Commissioned by the Construction Leadership Council at the request of the Minister for Housing in February 2016, Mark Farmer undertook a review of the Construction Industries labour model. After reviewing the labour model in five different key areas over the space of 8 months he titled the report ‘Modernise or Die’, suggesting drastic action is required, (Farmer, 2016).
6.4
2D Structural Systems and Sustainability
With demand in the UK for new homes continuously on the rise, increased efficiency and sustainability is required to meet these demands. With panelised and modular homes being made up from using recyclable materials, this leads to nearly  67% less energy used compared to the traditional onsite building method, (Horn, 2021).
2D structural systems can add a really effective method of construction to any construction company and like any method of construction it comes with both its benefits and potential negative points. A few advantages include;
· Improved efficiency and predictability – Due to the fact they are designed and constructed in a factory setting away from external elements and factors that could slow the build or lead to poor workmanship, 2D structures designed off-site tend to be of higher quality.

· Sustainability – Because of the factory setting less heavy machinery is required which means less energy used to create the structure. 
· Labour hours on site are reduced.
A few disadvantages include;

· Changes to design cannot be made once production has been started.
· Access to the site must be suitable for large vehicles  to gain entry to deliver the structures.
· Cranes may be required even for a small project.
(Theconstructor.org ,2021) and (Constructionglobal, 2021) were good sources of information for this.
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8
Primary Research (e.g. Interviews, Questionnaires etc.):
Not applicable for this research project.

9
Other References/Sources of Information:
Information published by leading Industry bodies such as HSe and NHBC.
Secondary information taken from leading development companies within the UK housing sector; Kier, Persimmon, etc.
10
Any other information you wish to include which has not been covered already:
11
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