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Terms of Reference:
This technical report is for the attention of Miss A Client. The report will provide detail on timber frame construction. It will also include information on Offsite Construction. 
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1) Introduction:
This technical report will clarify what a timber frame construction is.  In addition, it will detail the different sections of construction to include how they meet the current Building Regulations. It will also provide detail of the specified roof structure and provide both advantages and disadvantages of such a construction. An alternative roof structure will also be considered together with its advantages and disadvantages. It will culminate in a clear description of Offsite Construction together with a description of its four main categories.

2)	Annotated sections and sketches of indicating how Building Regulations for a domestic new build are met:

2.1) ground floor construction, detailing and junctions with external walls (raft foundation)
[image: ]
(Chudley & Greeno’s, 2020, p. 220) Page 1 of 10

2.2) First floor construction, detailing, junctions with external walls and restraints


[image: Diagram

Description automatically generated]

(Damp Proofing Specialist, 2022)
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2.3) Eaves detailing and roof covering - indicating appropriate weathering, fixing and laps

 [image: ]


(Chudley & Greeno’s, 2020, p. 220) 
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2.4) Main roof structure - construction, detailing and fixing

[image: Diagram, text

Description automatically generated](Chudley & Greeno’s, 2020, p. 220, 406) 
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3)	Roof Structure:

“Trussed rafter roofs, also known as roof trusses, provide a structural framework to support the roof fabric, ceilings or floors of buildings in both domestic and commercial structures” (Trussed Rafter Association, 2022).
	
	3.1)	Advantages and disadvantages of using a trussed rafter as a roof structure 		with a metal profile sheeting installed on OSB sheathing boards. 

Table 1, outlines the advantages and disadvantages of using a trussed rafter as a roof structure with a metal profile sheeting installed on OSB sheathing boards. 
Table 1 - Advantages and Disadvantages of Using a Trussed Rafter with Metal Profile Sheeting on OSB Sheathing Boards:Page 5 of 10

	
Advantages

	
Disadvantages 

	1. Trussed rafters are versatile and suitable for a variety of roof structures from the simplest to cutting edge design. They are suitable for both self-build and new homes as well as industrial and commercial roofs. Ochil Timber (2017) Trussed Rafter Association (2022)

2. Trussed rafters are pre-fabricated. Having pre-fabricated rafters reduces the need for storage and working area on site, as they can be brought to site readily assembled when required. As they are produced in a factory where the staff work on their construction day in day out then they are constructed highly accurately. Ochil Timber (2017) Trussed Rafter Association (2022)

3. Trussed rafters require less skill and time to be fitted. This in turn leads to reduced labour costs and reduces the risk of costly delays. Ochil Timber (2017) Trussed Rafter Association (2022)

4. As trussed rafters are made of timber, they are a “truly renewable building resource” Trussed Rafter Association (2022). They also use less timbers so reduced the environmental impact and therefore cost less to produce.

5. Metal profile sheeting is extremely durable, and can last between 30 and 50 years. Roofing Cladding and Insulation (2022).

6. Metal profile sheeting has a low maintenance cost over its life span. Roofing Cladding and Insulation (2022).

7. Metal profile is easy to install, energy efficient and environmentally friendly. Roofing Cladding and Insulation (2022).

8. OSB sheathing boards has ‘less tendency to warp’ in comparison to other materials such as plywood.  (Cox, 2008, p2)

9. OSB sheathing boards are ‘generally less expensive’ compared to other materials such as plywood. Using these would reduce the cost but note the quality of the construction project. (Cox, 2008, p2)

	1. As the trussed rafters need to be built off-site, they have to be ordered in advance and scheduled for delivery. If the build either falls behind or advances quicker than expected then this could cause issues with delivery and ultimately increase costs. Designing Idea (2022)

2. The site needs to be large enough to handle the rafters as well as road being accessible by the delivery vehicle. Designing Idea (2022)

3. If work has commenced on the construction of the trussed rafters then any changes could be costly. Designing Idea (2022)

4. Trussed rafters are constructed to a specification which ensures that they provide the correct support for the roof. Making any changes after they have been installed may be damaging to the building’s structure. Designing Idea (2022)

5. The initial cost of metal profile sheeting is expensive. Roofing Cladding and Insulation (2022).

6. Metal profile sheeting can be noisy, particularly during specific weather conditions such as hail and heavy rain. If trees branches, or heavy objects come into contact with the roof it can become dented. Roofing Cladding and Insulation (2022).

7. If OSB sheathing board is used where it is exposed to long periods of moisture, it can cause an ‘ irreversible thickness swell’. (Cox, 2008, p3). The OSB sheathing board can become deformed and will therefore lose its structural integrity. By taking extra precautions during construction, this risk can be minimised. 
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3.2 )	Alternative roof structure, including advantages and 
	disadvantages.

There are various roof structures and coverings. An alternative roof structure would be a flat roof with asphalt roof covering.
Table 2 - Advantages and Disadvantages of Using a Flat Roof with Asphalt Roof Covering
	
Advantages

	
Disadvantages 

	
1. A flat roof is more affordable than a pitched roof. This is due to it being less labour intensive and its ease of construction. A9 Architecture (2019).

2. It can be used to house a skylight / lantern which can provide much needed light in a dark room, allowing for increased human comfort. A9 Architecture (2019).

3. “Flat roofs are often considered more contemporary, aesthetically, than pitched roofs” (Castle Surveyors, 2015).

	
1. Whilst they are called flat roofs, they do have slight pitch.  If this pitch has not been constructed accurately, or the seal is note correctly installed, this could lead to water retention and water ingress, therefore possibly causing damage to the roof structure and building interior. A9 Architecture (2019).

2. In general flat roofs have a shorter lifespan than pitched roofs. A9 Architecture (2019).

3. Flat roofs general require more maintenance and are more expensive to repair than pitched roofs. Castle Surveyors (2015).




4) Offsite Construction:

4.1) Definition of Offsite Construction
Off-site construction is a “method that adds substantial value to a product via the manufacture and pre-assembly of components, before installation into their final location” (Traylor, 2022). It is the planning, design and fabrication of building components away from site in a factory setting which enables an accurate, efficient assembly in a controlled environment before being delivered and installed on site. (The Constructor, 2022).Page 7 of 10

4.2) Four Main Categories of Offsite Construction 



There are four main types of off-site construction which are panelised systems, volumetric systems, sub-assemblies and components and hybrid systems. Each being a unique method of offsite construction which integrates within the final build.

4.2 i)	Panelised Systems
A panelised system can be made in three different ways; open, closed and structured insulated panels (SIPs). Each method of construction is utilised for specific segments of a building. An open panelised system is used for non-insulated parts. A closed panelised system includes insulation and can be created to include items such as windows, doors, cladding and services, etc. SIPs are a “variation of closed panels; solid insulation sandwiched with two layers of OSB.” (Traylor, 2022). SIPs ensure that thermal performance is efficient in order to maintain heat throughout the building. 
Suggested use of a closed panelised systems could be used within the timber frame construction to house the insultation with an internally battened service zone for the proposed project.

4.2 ii) 	Volumetric Systems
Volumetric systems “represent three-dimensional units that enclose usable space.” (Traylor, 2022). Volumetric systems can be combined in a modular setting for living accommodation or for use as additional temporary or permanent spaces for public services such as hospitals and schools. The pre-fabricated volumetric systems can be made at specific sizes to reduce waste. Volumetric modules allows for easy connection to additional pre-fabricated components. Fixtures and fittings can be installed during the pre-fabrication process. This saves both time and money and therefore makes project management an easier function. 
Suggested use of a non-structural volumetric pod which could house a pre-fabricated bathroom for the proposed project.

Page 8 of 10

4.2 iii)	Sub-assemblies and Components
Sub-assemblies and components are pre-manufactured elements that are neither panelised or volumetric systems.  These include items such as doors, windows and steel elements. (Traylor, 2022).  Sub-assembly components range from small components such as door handles to larger components such as pre constructed roof trusses. (The Constructor, 2022)
Suggested use of a trussed rafter roof for the proposed project.

4.2 iv)	Hybrid Systems
A hybrid system is a “generic term covering a wide variety of construction techniques, particularly where different systems and/or materials are used in combination to fulfil a specific function” (Traylor, 2022). Hybrid systems combine both the use of panelised and volumetric systems. It is also known as semi-volumetric.  (The Constructor, 2022)
Suggested use of closed panelised systems within the timber frame construction for the internally battened service zone, together with a non-structural volumetric pod which could house a pre-fabricated bathroom for the proposed project. Combining these would create a hybrid system.

5) Conclusion:
There are many different types of roof structures available, it is important that the correct structure is chosen for each specific type of building. Off-site construction methods can aid in the reduction of labour and time spent on site. This needs to be weighed up against the additional labour costs of pre-fabricated components. Many construction project will benefit from a general combination of both off and on-site construction. On-site construction is generally more costly, however, it does allow for changes to be made as required without incurring the addition expense of changes to off-site plans. This may be more flexible from the client’s perspective and allows for a more individualised dwelling.
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