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1. [bookmark: _Toc1640957009]Executive Summary
1.1. This report aims to show the details of a new build of a dwelling, the report will include sketches that will outline roof structure, ground floor construction and wall build up. There will also be a focus on how offsite construction can be implemented into the construction of a house.

2. [bookmark: _Toc264836679]Terms of Reference 
2.1. [bookmark: _Int_YK6R1KJC] The principal focus are:
2.1.1. To complete neatly drawn sketches, showing details of different sections of the building's construction 
2.1.2. To produce an option of an attic room in this dwelling's construction, evaluating positives and negatives for its construction.
2.1.3. To explain what off-site construction is and how it can be used in this house's construction. 

3. [bookmark: _Toc811481196]Procedures
3.1. Research included in this report is from a variety of different internet sources, books, and journals. References can be found in the reference list.
3.2. A background knowledge of the topic has come from notes taken in lectures.
4. [bookmark: _Toc1922018734]Construction Details
4.1. The project is question is a 2-bedroom dwelling which is to be built on land which has previous agricultural use but has now had groundworks done on it. The dwelling will be timber frame with a mixture of blockwork and brickwork separated by a 100mm cavity. The details attached in the appendix show different elements of the house including: - 
· Window Opening Details (Head and Sill)
· Main Roof Structure Detail
· Eaves Detail
· Ground Floor construction 
4.1.2. The window openings show the junctions between the window and wall where the lintel is used to support the surround wall in the arch. The windows in use are triple glazed as they provide high performance in thermal efficiency. 
4.1.3. The main roof structure detail outlines the support needed in the loft space hold the weight off the roof structure. The roof truss chosen is a standard fink truss which will provide sufficient support to the roof to ensure no problems occur. If the client were to decide to add solar panels, more webs should be added to the design to provide extra support for the extra weight. Annotations show a breather membrane located in the roofs lining; this is to keep the interior sections dry as it lets the moisture out. 
4.1.4. The ground floor construction consists of a raft foundation which is under a floor build-up of 150mm insulation, 100mm concrete slab with a 65mm screed over which had underfloor heating pipes running through it. Along with the insulation there is a damp proof membrane which protects the concrete slab from having any moisture damage, the vapour control barrier works to prevent moisture entering the home.

5. [bookmark: _Toc707328668]Attic Room Design
5.1. [bookmark: _Int_LM5KUKWU]The client wishes to use the roof space for an attic room. As this is a new build no additional planning permission needs to be asked for. To ensure that the attic room is safe, it must be made sure that the construction comes within all building regulations. This means the house designs will need to be altered to consider all regulations that are involved. The regulations state that there must be a minimum of 2.20m headroom to the peak of the ceiling. A taller ceiling will give the client much more comfort while being in this space so a height of 2.40m should be used to ensure this. To extend the roof height a change in design will need to be made as there is currently too little room in the attic space to accommodate it. According to (HM Government, 2010), the floor of the attic space should have an REI rating of at least 30, this means that the floor should not collapse within 30 minutes of the fire starting. A suitable floor build up for this would be, 12.5mm plasterboard on the ceiling of the first floor, suspended ceiling system, mineral wool and timber joists with a tongue and groove finish to stop smoke seeping through it. There must also be a fire exit plan when an attic room is installed, this plan will help to see if any changes need to be made, for example, sill height of the windows may need to be lowered to make a route out of it. 

5.2. Once all the regulations are understood, a suitable roof structure must be designed for this dwelling. The most suitable roof structure for an attic room would be mansard truss which supports the roof sufficiently and leaves a void running along the middle which is perfect for an attic room. Along with this there would be an extended end on the rear facing side, this will allow more space for a staircase to be installed in the void room on the first floor. Although the staircase could be installed above the existing stairs, an unused space is present so that should be used to make the most out of the space will already have. There also would not be enough headroom above the staircase if it were to go above the existing and if we were to extend the room structure at the front of the house, it would not look pleasing to the eye as there would be a flat roof running across the whole front side of the roof. The disadvantages to creating room for the attic room in this way is that there is space on the first floor which could be used for storage, such as the void, and attic spaces are usually used for storage of items so the client will also lose out on that space too. 
6. [bookmark: _Toc1237463454]Off-Site Construction Findings
6.1. [bookmark: _Int_E3fTMiYd]The term off-site construction is used throughout the construction industry, this is due to the number of different types of ways it can be used and how it can be interpreted differently. Off-site construction is the process of creating components of a building in a factory or any other location they can be fabricated then transporting them to the site where they can be assembled (Smith, 2016). The off-site construction industry has several types of ways that they do the job. The four most common types of off-site construction are -:
· Hybrid Construction 
· Panellised Construction 
· Volumetric Construction 
· Accessory Systems
[bookmark: _Int_CVK34QcZ]Volumetric construction is the fabrication of large portions of a building, such as whole rooms. These are made in factories where workers can pay more attention to detail with no interuptions like harsh weather, they are then transported to site where they can be assembled along with other modules which have been installed. This system would work on a dwelling like this as whole rooms could be installed and if there is an option to go for an attic room it will be easier as whole roof structures can be fabricated and used. This process will eliminate most of the on-site labour, leading to less chance of accident or illness. There will be a more accurate projection of how long the construction will take and how much the whole project will cost leading to easier management of the project. Disadvantages of this process include the fact that you may not be able to make changes to design once the construction process has begun, this is due to the components that have already been made will only fit the exact parts they have been designed to conjunct with, making it hard to add more or take parts away from it. (Bertram et al., 2019).

6.2. The buildings current design is ideal for using a panelised construction as it is timber frame construction. Using panelised construction will make the process easier as insulation and the framing will come together as one and will be made to building regulations so less thought has to go into that. The panels will be constructed off site and will include, vapor control layer, breather membrane and internal board to ensure all building regulations are taken care of and less work will need to be done on site. The only other major works required once the panels have been installed will be brick work to the facing wall and the roof tiling. The Hybrid construction process could also be incorporated into the dwellings construction as there is a use of varied materials throughout the buildings. This system is the combining of different offsite techniques to create a whole building. An example of where this hybrid construction could be seen in this dwelling is when a precast concrete slab is placed is used underneath a volumetric system. Lastly, there is accessories which will be used in the construction process as it includes, pipes, roof trusses and other essential accessories which are compulsory to the houses’ construction. (The Constructor, 2020). 

6.3. The construction systems listed have similar advantages and disadvantages which all relate to cost and time scale. Firstly, there is a cheaper cost in the overall process due to a reduction in labour costs, as there is a less people working on the site compared and prefabrication will include all labour done and materials used which gives a cheaper price than onsite fabrication (Miles, n.d.). Offsite construction also reduces greenhouse gas emissions by using less machinery on site and there are less deliveries to the site compared to onsite construction as loads on offsite construction are larger meaning less trips. Several benefits of offsite construction come from its precisely designed projects that are built with precision which in turn improves energy usage and thermal efficiency which work and in hand to decrease bills over time (Offsite Hub, n.d.). Using these systems for a house this size may not be worth the expense of crane hire for every component and the amount of planning required for such a little amount of work.
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