







Single, Two Storey Detached Domestic Dwelling
Smith Road 
Mumbles 
Swansea
SA5 4BT

Technical Report – to RIBA Stage 3
Building Regulations Review

28th April 2022



For: Miss A Client,
Cardiff Street,
Canton, 
Cardiff, 
CF10 7AQ 

[image: ]
University of Wales Trinity Saint David,
1 Kings Road,
Swansea, 
SA1 8PH,
Email: 2114985@student.uwtsd.ac.uk
Table of Contents
1. Introduction
1.1 Architectural Drawings

2. Off-Site Construction
2.1 Panelised Systems
2.2 Volumetric Systems 
2.3 Sub-assemblies and Components
2.4 Hybrid Systems

3. Roofing
3.1 Proposed Roofing Structure
3.1.1 Trussed Rafters
3.1.2 OSB Sheathing Board
3.1.3 Euroclad Vieo Metal Profile Sheet Roofing System
3.2 Alternative Roofing Structure
3.2.1 Traditional Cut Roof

4. Sections & Sketches for Proposed Construction Methods
4.1 Ground Floor Construction
4.2 First Floor Construction
4.3 Eaves Detailing and Roof Covering 
4.4 Roof Structure
5. Bibliography
5.1 Images













1.0 Introduction
I have been appointed to provide a Technical Report of a new Single, Two Storey Detached Domestic Dwelling. Within this report I will address the construction details that have been designed by the Consultants and use my knowledge to suggest the advantages and disadvantages to the methods that have been proposed. In addition, I will provide annotated sketches and sectional details that demonstrate the materials and methods that are being used in the building elements.
1.1 Architectural Drawings
The following drawings have been used to base my Technical Report upon:
· SCHD(A)03 – Proposed Floor Plans
· SCHD(A)04 – Proposed Elevations
· SCHD(A)05 – Existing and Proposed Site Sections
· SCHD(A)06 – Proposed Visuals 
2.0 Offsite Construction
Within Construction there is a wide variety of the terminologies used due to a range of different generations working in construction and also some ‘professionals’ may not understand what the terms actually mean. This can cause so much confusion for someone like the client who is trusting the knowledge of the Contractors/Consultants to relay the correct information and terminology back to them. 
The term ‘Offsite Construction’ is defined as a construction method that adds substantial value to a product via the manufacture and pre-assembly of components, elements or modules in a factory, before installation into their location. The four main categories that offsite construction is broken down into are: 
· Panelised Systems
· Volumetric Systems 
· Sub-assemblies and components 
· Hybrid Systems 
2.1 Panelised Systems 
Panelised Construction is a system where materials and components of a building are manufactured and assembled within a factory. After that, they are delivered to site and lifted into position. Typical examples are internal and external walls, floors and roofs. Panelised Systems are broken down into three different systems as follows: 
· [image: ]Open: An example of an Open System would be an Open Timber Panel System. The panels aren’t closed by coverings and don’t include insulation just the structural elements of the system. Insulation is fitted into place after the services have been installed by the M&E Contractor and the panels are covered with a layer of DPM and plaster boarded followed by a dry-lined finish. 
· [image: ]Closed: One example of this is a Closed-Panel Timber System. The system will include insulation, plywood on both sides and a membrane layer built into it. In addition, the panels are battened to provide a service void before applying a dry-lined finish fixed to the batten. This system is delivered to site fully assembled with just the M&E Contractor required to make their connections. If required, this system can include external cladding and windows & doors prior to arriving on site which reduces the specialist trades that are required on site even more.
· [image: ]Structural Insulated Panels (SIPs): This system is a variation of the Closed Panel System and is constructed using OSB board and a foam insulation that bonds the two plywood sheets together. 



With timber frame systems, the accuracy of the construction is determined from the base level that the frame sits on, for example, a concrete platform. The bottom plate that is fixed to the substructure needs to be level so that the platform panels are perfectly level at a vertical angle. This avoids any problems during the erection process of the frame. The benefits for the client choosing this method of construction are that the erection process is faster than traditional methods and there isn’t as much need for skilled labour on site. Nevertheless, there are disadvantages that come with this method. These are that the damp proof membrane may become penetrated prior to plaster boarding by trades on site and if the timber isn’t treated in the correct manner, then timber decay with moisture ingress can occur in certain instances.
2.2 Volumetric Systems 
[image: ]Volumetric Construction are buildings that are made up of components manufactured on assembly lines in factories then assembled on site in a variety of arrangements. They are generally three-dimensional units that enclose the usable space. Typically, they are fully fitted out units internally and can also be finished externally prior to arriving to site. These units can also be non-structural and are known as ‘pods’ which are typically used for bathrooms, plant rooms and roof-top services. 
2.3 Sub-Assemblies and Components
Sub-Assemblies and Components that are made offsite in a factory and then brought to the construction site can be classed under this system as long as they aren’t already covered in the aforementioned systems. There are many different components of the building that can be deemed as sub-assemblies including the following:
· [image: ]Staircases
· I-Joists 
· Posi/Easi Joists
· Windows
· Doors 
· Steel Beams/Columns
· Ironmongery
· Roof/Wall Cladding
2.4 Hybrid Systems
Hybrid Systems are very broad and cover a wide variety of construction techniques. They will include a mixture of different systems to fulfil one function. For example, using precast and cast in-situ methods to construct the foundations of a particular building. 
3.0 Roofing 
3.1 Proposed Roofing Structure
[image: ]The proposed roofing structure for this dwelling is trussed rafters with a metal profile sheeting installed on an OSB Sheathing board. This method could be best suited to the client’s needs because it is robust and reliable, and they can be used on various types of building types such as Brick & Block/Timber Frame Construction. In this case, it is proposed that the dwelling will be constructed using Timber Frame Construction methods. 
3.1.1 Trussed rafters
The advantages of using this Trussed Rafters are: 
· Prefabricated modules mean less skilled labour is required 
· It saves space on site
· It is constructed by using a renewable resource 
· When it comes to the installation stage it is environmentally friendly when compared to other methods 
· It is cost effective as the trusses are light and heavy to install and doesn’t involve heavy machinery. 
In addition, Trussed rafter roofs are designed specifically and made from timber that has been dried in a kiln, so it becomes stronger. Trussed roof rafters are manufactured in a factory-controlled environment and are completed to very high standards. However, the disadvantages to using this roofing method are: 
· If left unprotected from external elements the timber can warp
· Timber can attract pests such as termites which poses great risk to the structural stability
3.1.2 OSB Sheathing Board
[image: ]Oriented strand board or more commonly abbreviated as OSB is an engineered timber sheeted product that is used as a supporting structure (sheathing) in flooring, construction of internal walls and roofing. In this case, it is being used to support the Euroclad Vieo Metal Profile Sheet Roofing System. The advantages of using this material are as follows: 
· OSB is more cost effective than other products like plywood
· Greater shear values than plywood (it is stronger)
· It is produced in much larger sizes when compared to plywood. OSB can be produced up to 7metres in length whereas plywood is only produced up to 3 metres in length
The disadvantages of using OSB are as follows: 
· It can swell if exposed to water
· Due to the large sizes it is produced in it can be heavy which proves difficult to get it up to areas such as the roof of a dwelling
3.1.3 Euroclad Vieo Metal Profile Sheet Roofing System
[image: ]The Euroclad Vieo product is a standing seam roofing system that is available as a singular roofing sheet or as an insulated roofing system. This product is a long-strip metal sheet which provides a traditional look to the roofing structure. The advantages of using this product are as follows:
· Sustainable as it complies with ISO 14001, ISO 9001 and BES 6001 which BRE accept if the project is targeting BREEAM
· Lightweight & Flexible
· High Durability 
The disadvantages are as follows:
· Expensive in relation to other traditional roofing materials 
· If you don’t use the insulated sheeting it can be very noisy
3.2 Alternative Roofing Structure 
3.2.1 Traditional Cut Roof
[image: ]If the client isn’t satisfied with the proposed roof structure, there are a number of other methods that could be used instead. One of those being a cut rafter roof which is a traditional roofing method and is typically used in one off/bespoke housing projects. A cut rafter roof is cut on site from solid timbers and then assembled on site. It usually includes purlins that are designed to transfer loads from the roof to the external walls on the gable end of a building and down through to the foundations. A purlin provides support as it is positioned in between the rafters. A cut roof is usually more expensive than a modern trussed roof because you must employ a skilled roofing contractor to be onsite manually cutting the timbers to the desired lengths. Whereas, with a trussed rafter roof machines can be programmed to cut the timbers at the correct lengths, and it is far less labour intensive. 
4.0 Sections & Sketches for Proposed Construction Methods
4.1 Ground Floor Construction
[image: Diagram, engineering drawing

Description automatically generated]The Raft Foundation shown here is what has been proposed for the construction of the client’s new build dwelling. This is a raft foundation as the Ground Investigation Report had initially suggested. It indicates the outer skin of the external wall is constructed using stack bonded facing bricks and blockwork, while in other areas there is also a render finish to the blockwork. The internal skin is made up of a 140mm Timber Frame Construction that will be manufactured offsite. Above the Raft foundation, is a damp proof membrane, 100mm of insulation and a 65mm sand and cement screed mix with underfloor heating that is covered by a minimum of 55mm. The foundations and masonry walls are fully complaint with BS 8103-1:1995 and BS 8103-2:1996 for low-rise buildings, BS 8004:1986 which is the code of practice for foundations and BS 8110-1:1997 which is the code of practice for the design and construction of the structural use of concrete. These are as per the Approved Documents, Part A from the Welsh Government (2022). 
[image: Scale - 1:5
]4.2 First Floor Construction
This First Floor Construction detail of the new build dwelling demonstrates a traditional solid timber floor joist system with 18mm plywood as a subfloor followed by 18mm tongue and groove softwood flooring. The specified first floor construction method is fully complaint with BS 8103-3:1996 which is the code of practice for timber floors and roofs in housing and is as per the Approved Documents, Part A issued by the Welsh Government (2022).





Scale 1:5
4.3 Eaves Detailing and Roof Covering 
[image: Diagram

Description automatically generated]The Eaves and Roof Covering system proposed for this new build was a Euroclad Vieo Metal Profile Sheet Roofing system which complies with BS 8103-3:1996 which is the code of practice for timber floors and roofs in housing and is as per the Approved Documents, Part A issued by the Welsh Government (2022). In addition, it also meets Sustainable practices such as with ISO 14001, ISO 9001 and BES 6001 as set out by Euroclad Group (2022).








4.4 Main Roof Structure 
[image: Diagram

Description automatically generated]The proposed roofing structure for this new build dwelling is a timber trussed roof system and in particular a ‘Fink’ trussed rafter as shown in the sketch. OSB Board is fixed to the rafters prior to the Euroclad Vieo Metal Sheet Roofing system is installed. The imposed loads should be checked by the appointed Structural Engineer prior to starting the Construction Phase. However, should the loads be suitable then this is a fully complaint system in accordance with BS 8103-3:1996 which is the code of practice for timber floors and roofs in housing and is as per the Approved Documents, Part A issued by the Welsh Government (2022). 
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