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This report will obtain the relevant information regarding the construction details of the clients two-storey detached domestic building. The advantages and disadvantages of the structure of the given roof will also be stated as well as an alternative style of roof. The work carried out off site in order to make this building will be stated. To add to that, all drawings below will be following the current building regulations. 
The building will be built on-top of a raft foundation as to be believed the most suitable with all factors taken into consideration, the building is a timber framed construction where the inner skin consists of 140mm cavity wall. Whereas the outer skin made up of stack bonded facing brick and blockwork, with a render finish. Also, to improve the thermal performance there is insulation added within an internally battened service zone. The ground floor will have underfloor heating within the screed, with the upper floor being made up of solid timber with tongue and groove softwood flooring. The windows and doors will be triple glazed to reach the best potential in regards of thermal performance.
Finally, the roof structure. This will be made up of trust rafters with a metal profile sheeting finish installed on OSB boards.
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The cross section drawing above shows a raft foundation which was chosen as the most suitable foundation for the building. It shows DPM 2 course up from ground level within the stack boarded brick work, the DPM purpose is to prevent moisture from finding its way into the spaces. On the inside there is screed at 75mm thickness with underfloor heating built in as well as insulation.
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The first floor includes a solid timber tongue and groove softwood flooring. Within the timber frame panels there is a cavity barrier, helping prevent any smoke penetration as well as to lessen the movement of fire throughout the building if a fire was to happen. This is achieved by closing off space within the cavity. Just above the cavity barrier sits a cavity tray this is to stop any moisture from the impacts of weather on getting through into the inner leaf. 
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The roof will be built with trussed rafters and a metal profile sheeting finish installed over OSB sheathing boards. In the detail sketch.  Vapour Control Layer is included within the framed construction, this restricts the movement of warm/moist air from inside a property into the fabric of the building, restricting excess moisture from entering a wall's cavity and behind insulation.
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This sketch shows the makings of the main roof structure, this includes the trust rafters with the proposed metal sheeting installed over OSB boards.
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The given structure of the roof is made up of trussed rafters finished with a metal profiled sheet installed over OSB boards. As shown in the picture below.
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There are positives and negatives to using this form of roofing. The notable points being:
The durability and longevity of the sheets, metal roofing doesn’t crack, nor does it rot neither does it warp. Most companies give a many years’ warranty (20-50 years) as they believe in their product so much, that it won’t have any of them problems stated it also means the cost to maintain this form of roofing will be low. However, to counter its longevity and durability advantage, if something was to go wrong the cost of replacement can be expensive. This is down to the size of the panels. If you compare them to slate, if there’s damage to slate you will only need to replace a small area, whereas with sheeting it will require the whole sheet to be removed and replaced. Another advantage of metal roofing is its heat management, metal sheets will reflect radiant heat coming from the sun, meaning it will minimize gaining heat within the day having a knock-on effect on not needing air conditions which can save a lot of money when taking into consideration a large-scale building and all the required work and materials that will be needed to have air conditioning. With a grade A fire rating metal sheets have a high ability to resist fire due to their non-combustible nature. Away from the properties and onto the aesthetic of the roofing sheets, they are very versatile and can be made in many different patterns, and colours to suit the client’s visual idea.
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It is worth looking at an alternative form of roof structure, even if the roof structure stated has been put as part of the design
Another form of roofing is synthetic slate roof, this form is the modern improvement of the far from new slate roofing, which has been used frequently on many styles of buildings over the years. Synthetic slate is made up of plastic and rubber making it far lighter than other materials used on roofs. However, that isn’t the only advantages that you get from synthetic slate, one other being synthetic slate is an eco-friendly alternative and can be recycled. The most important element is the durability, which is rated highly in synthetic slate due to being treated with advanced ultraviolet inhibitors to help prevent the wear from sun not only that, but it also helps towards fire resistance making it one of the most effective with fires. With synthetic slate installation is very simple, having a knock-on effect on the cost in regards of the cost of labour to complete the process. To add to the cost, it’s one of the cheapest forms of roofing.
All though there are many upsides to this form of roofing, I still feel its right to inform you of the drawbacks with this method. 
The main drawback being the fact that this is a new method, it’s all good saying it is durable, but it’s not proven as they haven’t had the time to test these over a large number of years as they’re only recently being used. For example, how can you guarantee these synthetic slates will last twenty to fifty years, if they have only been around for the last five to ten years.
[image: ]Also, in regards of the quality it is all dependant on the manufacturer and being as there are many manufacturers who all have their own individual formulas for creating these means they will all have different factors towards longevity, durability and fire ratings and so on. 
OSB vs Plywood
The specification shows OSB boards being used, however an alternative material that could potentially be better is plywood. Comparing the two will give a clear understanding on which is more beneficial towards the needs of the building.
In terms of installation the two are like for like both have many of the same characteristics apart from OSB being slightly more flexible than the other, this again has its pros and cons. Installation goes hand in hand with the cost as it requires paying a carpenter a fee to fit these, other aspects regarding costs is the cost of the material itself, with plywood being the more expensive of the two.
[image: ]The durability of OSB and plywood varies. OSB absorbs water at a slower rate than plywood, which can be favourable in low-humidity areas. However, after absorbing water, it requires more time to dry. It also warps or swells after absorbing water and does not return to its original shape. Plywood and OSB are typically believed to have the same load strength. However, since plywood has been around for a longer time, it has demonstrated that it can last 50 years or more in an installation. Because OSB has only been on the market for about 30 years, it does not have the same track record. Plywood's proven track record often leads some people to believe that it is a more durable and long-lasting product, but this is not always the claim. In similar situations, newer types of OSB that have been treated to be waterproof are highly probable to last just as long as plywood.
OSB is considered the greener option when taking into consideration environmental concerns, due to being made up of smaller pieces. Whereas plywood requires large diameter trees to produce sheets.

When choosing a roofing design, it is important to ask yourself the questions:
· What is your budget?
· Style preferences
· The type of maintenance you’re willing to undertake.
· Your needs of the building. 
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Off-site construction is the procedure of designing and creating items for a building site off site and having them transported to site once complete, this will allow the items to be made quicker and to a better standard due to the use of better machinery. Using this procedure will benefit a construction site in many ways. It being suitable under the conditions of the job having a tight schedule and wanting to avoid going behind programme, this can be achieved as machinery off site are far better at completing the process, also allows the people on site to concentrate on other tasks in hand. With the production being quicker off-site this can also benefit for construction projects such as new build estates, because the procedures are repetitive meaning the same materials will be needed repeatedly. Another factor is lack of room on site, for example if trusses were made on site, it would require a lot of free space but if they were erected off site and transported on site on the date needed, they could then be placed straight into position instead of being stored and in the way.
There are different categories of off-site construction those being:
· Volumetric construction
· Hybrid construction
· Panelised construction
· Sub-assemblies and accessories systems
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Before the panels leave the factory, volumetric systems require at least partial assembly into rooms. The advantage is that when the units arrive at the construction site, they can simply be craned into position. The downside is that a volumetric takes up far more space on the back of a lorry than the panels from which it is constructed, so a vehicle that could deliver many rooms in panelised form may only be able to deliver one in volumetric form. For volumetric systems to be preferred over panelised, significant time savings must be realised on-site.
Some developments integrate volumetric and panelised systems by trying to incorporate kitchen or bathroom pods into building structures that would otherwise be built using panelised or more traditional methods. But since kitchens and bathrooms are the most technically challenging parts of many developments, it may be worthwhile to build them in a factory and transport them even if other parts of the building are not worth transporting.

A bathroom pod can be built in a building with the client's preferred bath, toilet, and tiling design, then transported to the site on the back of a lorry and simply plugged in.
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A modular design may be appropriate for a building with many comparable substructures, such as a block of flats or a school. Rather than simply building the kitchens and bathrooms as volumetric units, the design divides the entire structure into pods small enough to be carried on the back of a lorry. Because a large residential building consists of a large number of units built to a small number of designs, they can be mass produced in a factory far more efficiently than onsite, offsetting higher transport costs than if panelised construction had been used.
Modular construction has primarily been used in residential developments in the United Kingdom, but it can also be used in hotels, schools, office buildings, and any other type of development where many elements are repeated. It's less useful for developments with multiple buildings with varying needs, because incorporating bespoke components reduces the economies of scale that make modular construction cost-effective.
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You tend to see this form of offsite construction on timber frame houses, this process is the building of the floors/ceilings and walls of the house, which are made in a factory and brought on site ready for a team to erect the building. These panels can also have pre-fitted openings for electrical and mechanical services such as water feed pipes and light switch fittings. The mechanical and electrical services still need to be connected however having them built in already helps save time on the installation having an effect on the speed the work is carried out.  These panels have various designs, one of the main ones used are ‘Kingspan’ where the panels are already insulates and airtight meaning the building will be more energy efficient.
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Sub-assemblies consist of any part for a building is brought to site after being made in factory, as long as they are a part of component system, for example door handles or locks, or larger scale items such as pre-assembled roofing trusses. Sub- assemblies tend to be stuff that could be made onsite however require precise work so are made off site as there are better machinery that are fit for purpose. This form of offsite construction is used frequently for housing sites with many houses being built as it allows for more efficient work and gives space on set site.
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