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When it comes to roofs, there are several possibilities, making it tough to pick the best one for a project. Given the specified roof structure and finish described, i.e. the Roof structure is to be trussed rafters with a metal profile sheeting finish installed on OSB sheathing boards. These components will be analysed and their suitability and draw backs highlighted to get a better understanding of the materials utilised in this design. There are several materials that may be utilised to construct a house, but only one of those materials should be used for the roof. Wood trusses have been used in construction since the Middle Ages, making them the preferred structural material for thousands of years. While roof trusses have developed throughout time, the essential principles of timber use have not. The same reasons that make wood so ideal for roofing are the same reasons that make timber so ideal for other structurally demanding items. (Ecochoice, 2018). Roof trusses, sometimes known as Trussed Rafters, are the most prevalent kind of roof framework in the United Kingdom, providing a more flexible, quicker installation, and more affordable engineered solution for roofs. The Figure below portrays the Trussed Roof articulated in the project. 
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[bookmark: _Toc102082321]Figure 1: Detailing of King Post Truss Roof
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Timber roof trusses are not only versatile, inexpensive, and ecologically friendly, but also aesthetically beautiful (Leach Trusses, 2021). Timber roof trusses may be utilised with steel beams and metal and wood components. Wooden trusses also use less wood than normal pitched roof designs while covering larger distances. Because of its light weight and simplicity of lifting, wood roof trusses need less heavy equipment during installation. Consequently, they save money over renting expensive equipment and speed up projects. Lumber is also more energy efficient than many other construction materials and is 100% renewable. Timber trusses are strong and safe, guaranteeing long-lasting buildings. Homeowners are prioritising aesthetics. As a result, wood trusses look well in both contemporary and vintage houses. Architects and builders may also utilise the ageless architectural potential of wood buildings.
Timber roof trusses, on the other hand, have few downsides. However, they are worth noting as a reference. Wood may decay under stress. In certain cases, timber may deform and cause structural damage. Builders must consider how to protect the building from the elements. Unsealed houses are a risk for termites and other wood-destroying insects. Infested structures have dangerously hollowed-out interiors, making them unsafe to inhabit. Regular pest inspections may help battle this problem.
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It is possible to use metal sheets or tiles to construct a sheet metal roofing system, which is a flexible and lightweight alternative to traditional roofing materials. In addition to a range of shapes and colours, these roofing materials have been employed in a number of applications for decades (Salmon Solutions, 2017).
Here are some benefits and drawbacks of metal sheet roofing; When placed correctly, metal roofing will not fracture, distort, or curl. There will be no shingle or panel failure for a long time; they will not split, burn, or peel. So metal roofing can survive heavy winds, snowfall, and melt quickly. Metal resists fire, insects, mildew, and oxidation. impervious to all of it. Many painted metal roof sheets come with a 30-year limited warranty. Using panels makes installing a metal roof much simpler. Metal roof sheets are an excellent lightweight alternative to conventional roof tiles for homes that seem fragile. Metal roof sheets reflect the sun's heat, reducing the need for air conditioning. Despite their low R-value, the dead air space between the roof deck and the metal may be utilised to maximise energy efficiency. Metal roof sheet maintenance may never cost you a dime. If any maintenance is required, it will be to remove leaves from the roof or reapply the original paint (Ricardo & Barbosa, 2020). 
With so many patterns to pick from, it's easy to choose one that suits and enhances your home's overall décor. The cost of maintenance is low, but replacement is expensive. Rather than replace a metal panel If a roof tile is damaged, it may be readily changed. Installation charges might vary from $160 to $650 per 100 square feet. Despite their expensive cost, their long lifetime and simple upkeep make them worthwhile investments (www.icrroofingcorp.com, n.d.).
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Oriented Strand Board is referred to as OSB. Wax and synthetic resin are used to compress layers of wood chippings into a single sheet. Tree-sourced wood strands are used in the construction of this item. Every part of the tree will be utilised throughout the manufacturing process; nothing will be thrown away. It's flexible and durable, too. This is due to the boards' employment of up to 50 layers of thread arranged alternately longitudinally and laterally. OSB is utilised in the construction of subfloors, walls, floors, and patios. Sizes range from small to large, making it simple to ship (Theos Timber, 2018).
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In my drawing I used a King Post Truss. King post truss is the most basic type of roofing truss. It has two top chords, a central vertical post called a "King post," and two inclined members called struts, which keep the main rafters from bending in the middle. A typical King post truss spans of 5 to 8 metres. However, it may also be made of steel and wood, and this truss is most often built with wood. In the end, it all comes down to who is designing the structure and how it's constructed. My alternative roof structure is the Fink Roof Truss. Fink Roof Truss is a simple webbed truss design that provides the most cost-effective roof option for roof structures. Because of its shape, the wall plate can sustain roof loads. Because most current single-family houses are between 5 and 9 metres in length, this kind of truss has the greatest strength-to-weight ratio of any construction on the market (Pasquill, 2019). With this combination of Gusset plates and Timber, the roof can support heavier roof coverings than the previous metal sheeting.  The Figure below displays a detailing of the Fink Truss Roof. 
[image: Diagram

Description automatically generated]
[bookmark: _Toc102082322]Figure 2: Detailing of Fink Truss Roof
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Description automatically generated]Thus my alternative roof covering is Concrete roof tiles. Concrete tiles are inexpensive to manufacture, which is an advantage that is transferred on to customers. Concrete tile roofs also have a longer lifespan, which contributes to the savings. In terms of endurance, concrete roof tiles outlive some of the alternative approaches. Concrete tiles can survive high winds, heavy rain, and other harsh circumstances when built properly. Concrete tile roofs may endure up to 70 years, making them very cost-effective over time. You won't have to worry about decomposition since concrete tiles are resistant to decay and insects (Pontefract Roofs, 2019).
One of the most expensive components of updating or installing a roof is labour. Concrete tiles are a cost-effective solution to this issue. Figure 3: Example of Interlocking Concrete roof tiles

Concrete tiles may be used in a variety of ways. They're a fantastic alternative whether you're remodelling an ancient English farmhouse or building a new home. Roof tiles made of concrete which may be coloured to complement your home's decor. Concrete roofs are environmentally beneficial since they are constructed of natural materials and minerals and do not pollute the environment with chemicals. If your roof must be replaced, the concrete tiles might be repurposed rather than discarded. The large thermal mass of concrete tiles aids in the retention of heat in the winter and the control of interior temperatures. This helps you to save money by lowering your central heating.
 However, concrete tiles are a lot heavier than other types of roofing. Prior to installing the tiles, make sure that the roof or rafters can sustain them. Before installing concrete tiles, many roofs need to be reinforced. They are prone to breaking because concrete is so hard. Even if they are impenetrable, heavy hail or trees crashing on them may fracture them. As a result, they may also shatter and hurt passers-by if you tread on or they fall from the roof. The durability of concrete tiles might also be compromised with time. Despite their toughness, they may be influenced by large amounts of rain. Stains, moss, and mildew may grow on wet concrete tile surfaces. Wind may still damage concrete tiles, even if they are installed on a roof. However, despite their improved wind resistance, they may still be blown away in strong winds. As a result, placing Concrete tiles near coastlines or other areas prone to severe winds is a bad idea (Rivers, 2017).
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[bookmark: _Toc102082323]Figure 4: Detailing of first floor
[image: A picture containing text, electronics, screenshot

Description automatically generated]
[bookmark: _Toc102082324]Figure 5: Detailing of Ground floor with Foundation
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[bookmark: _Toc102082325]Figure 6: Detailing of Eaves
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Off-site construction is the process of planning, designing, producing and shipping building components so that they may be put together quickly and to a better standard of quality than in typical fragmented construction.  (Smith, 2016). According to the (Parliament UK, 2018), The words "modern techniques of construction" and "smart construction" are often used in the industry to refer to manufacturing processes that use digital technology and Building Information Modelling (BIM) and extend beyond off-site manufacturing. Columns, floor slabs, and beams are manufactured off-site and installed on-site. This category also includes precast concrete. Two-dimensional panelled construction employs prefabricated wall and ceiling panels that are installed on-site after being conceived and manufactured off-site. Additionally, a factory assembles outsourced building components such as plant rooms and toilet pods. These strategies may also be beneficial for economic infrastructure projects such as roads, bridges, and utilities. 
Off-site manufacturing is a significant benefit when it comes to producing higher quality constructions and infrastructure. Off-site building saves time and money, In contrast to conventional brick-by-brick construction, factory prefabrication allows for significantly higher automation. This means that the most challenging mechanical and technical components may be prefabricated and transported to a construction site without having to coordinate workers from numerous subcontractors required to create kitchens and bathrooms on-site (Miles, 2020). Construction expenses may be kept to a minimum by using off-site methods. Decentralized systems may be used in modern structures instead of centralised systems. Electric convection and infrared heaters in each room may replace central heating systems thanks to improved insulation and demand-controlled ventilation systems in each unit. Because the manufacturer handles the bulk of the work, the developer can get more done in less time. The safety of construction workers is enhanced by using off-site methods. Working in a manufacturing-like setting is necessary for effectively moving construction work from the site to the factory. Since building is done in a controlled environment offsite, workers are sheltered from the elements while yet having their feet firmly planted on the ground (Miles, 2020).
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There are four distinct categories used in the manufacturing of building components in factories. They are:
· Components of the system: Component systems and subassemblies are manufactured at a factory and then assembled on-site to help with construction. Pre-engineered roof trusses and completed door frames are two examples (known as door sets).

· Panelized Systems: Panelized systems are prefabricated wall, floor, or ceiling sections that are placed on-site and are manufactured in a factory. These panels may be pre-wired and pre-installed with water supply pipes and light switch fittings. They are rapidly put together by a skilled construction crew on site.

· Volumetric: Parts of the system that may be brought to the job site and installed in an existing structure or a traditional construction project This is the most often used method of expressing volume. The bathroom pod also includes all of the necessary sanitary supplies in addition to the entire tile set. When it arrives at the building site, it is ready to use.

· Modules are the building blocks of modular items. "modules" are piled one on top of the other till the building is complete. Heating and cooling systems are pre-wired into the modules. Windows and doors may also be included. The time required to create and complete a project on-site may be reduced by using modular solutions.

The Figure below shows examples of each category.
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[bookmark: _Toc102082326]Figure 7: Categories of Offsite Construction (Miles, 2020)

[bookmark: _Toc102082682]Offsite Construction with the current project

Many of the Components in this project could be done using offsite construction. If the roof and truss are done offsite it can be assembled faster with less mistakes being made that can lead to leakage in the event of rain or water. 
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