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INTRODUCTION
	Ms. Client requested a detailed look of section plans, which is provided in the following report. A Ground Floor Section Plan, a First Floor Section Plan, an Eave Section Plan, and a Roof Structure Plan are all included in the report. All sketches were generated using digital hand sketching tools and are not to scale, and do not reflect the final procurement.


TRUSS ROOF STRUCTURES

According to conservative estimates, there are more than 60 million trussed rafters in use in the UK. There has never been a known breakdown of a trussed rafter in its "ex-factory" condition, which is a remarkable record of safety. However, experience has shown that those who specify or install trussed rafters are not necessarily well informed about them. In some cases, such misunderstandings can result in bad installation or, worse, improper modification. 
A truss is a pre-fabricated or engineered piece of wood that is constructed using your roof's designs at the manufacturer's site. Although, It's worth noting that some contractors prefer to work with steel rather than wood. By linking the sidewalls together, the trusses provide support for the roof and the sidewalls. 

Advantages of Truss Roof Structures

Material Usage - Many people are surprised by the cost of this solution because, according to MiTek Truss Fabricators, a truss utilises 40% less wood than standard pitched roof construction methods. A truss is constructed with smaller-diameter timbers that span longer lengths.

Cost – Due to the low material usage, one of the more appealing features of timber truss roofs is their low cost. Steel is often more expensive than wood. According to MiTek, prefabricated truss roofs eliminate the requirement for storage structures or additional onsite carpentry space. They also save time and money by lowering labour expenses, reducing waste, and preventing pilferage on the job site.

Both energy-efficient and eco-friendly - Trussed rafters, unlike metal or concrete, are both energy efficient and environmentally benign. 


Safety - For both functional and safety reasons, wood trusses may provide an advantage in terms of fire safety. While blazing, most house fires reach temperatures of 700 to 1000 degrees Fahrenheit. At 230 degrees Fahrenheit, steel begins to deteriorate; however, wood does not ignite until it reaches 250 degrees Fahrenheit. Steel loses the majority of its strength at 700 degrees Fahrenheit, while wood develops a covering as it melts. Wood trusses are less likely to fire because "the interior of the timber remains colder than the unprotected steel," according to Roof Truss Design.

Disadvantages of Truss Roof Structures

Rodent and Environemtal - Pest, rot, mould, and fungal attacks are all possible. Fungi, mould, and borer assaults cause wood to deteriorate. Timber trusses are harmed by these pests and insects. Also, imber roof trusses can only be utilised for a short period of time before rotting. They're also not fire-resistant despite being an environmentally beneficial material.

Maintenance - The most serious disadvantage of wood roof trusses is that they require more care than other building materials. This may generate issues for homeowners who are unfamiliar with prefabricated construction projects because they cannot simply access the building's components unless contacting the manufacturer.

Wind Effect - Roof trusses made of wood are not wind resistant. Timber is not wind resistant due to its small weight. If it is exposed to bad weather, it can quickly collapse due to the wind's influence on the structure.


Alternative Roof Structure – Flat Roof

Flat roofs are an aesthetically pleasing and energy-efficient alternative to many roofs. Despite the fact that flat roofs have significant disadvantages over trussed roofs, many homeowners and first-time home builders are increasingly favoring flat roofs for a variety of reasons. They are more adaptable, easier to maintain, and energy-efficient than most sloped roofs, thus new home builders benefit from cheaper long-term ownership costs.
However, despite their benefits, flat roofs must be weighed against their disadvantages. A flat roof can quickly become a serious issue if it is not properly planned and installed by a qualified contractor.

Advantages of Flat Roof Structures

Cost - The most obvious benefit of flat roofs is cost: materials are less expensive because they don't need as much "curb appeal," meaning, the design and look of flat roofs are generally very simple and minimal to uproot. Labour is also less expensive since there is less danger in constructing them, and these roofs are easier and faster to build, resulting in less overall labour. They also have fewer repair or damage issues, resulting in cheaper costs during the roof's lifespan.

Expandability – Flat roofs allows an expansive amount of space which can create many opportunities, such as aesthetic, practical green spaces and building extensions. Gardening is not only a beautiful element, but it also has a number of advantages, such as reduced stormwater runoff and increased cooling for the building interior.

Maintenance - Flat roofs are the easiest to maintain because they are safer and easier to inspect on a regular basis. Cleaning gutters, inspecting sidings, or just fixing a hole becomes much easier when there is no significant danger of falling. 


Disadvantages of Flat Roof Structures

Drainage - Because of potential drainage concerns, you'll generally need to pay extra attention to a flat roof. Pitched roofs allow water to drain quickly. If the roof isn't correctly planned or erected, you can expect puddling after a few days of rain on a flat roof. Additional drainage systems will mostly certainly be installed by the roofer. They should develop a good maintenance plan, conduct frequent inspections, and provide guarantees for their materials and services.

Irresponsible Maintenance - While converting a flat roof into a garden space is both environmentally and aesthetically beneficial, invasive plant roots can cause difficulties over time. The plants might penetrate the roof and cause leaks if not properly treated.

Lifespan - With good maintenance, most sloping roofs may last 20 years or longer, but flat roofs need to be rebuilt every 10 years or so. According to the National Roofing Contractors Association, many homeowners choose for sloping roofs for this reason.

Environmental Effects - Buildings with these roofs have less insulating area and are thus more susceptible to extreme temperature swings.

OFFSITE CONSTRUCTION

The term 'off-site construction' refers to the completion of construction elements or components at a location other than where they will be permanently put. This usually entails planning, design, manufacture, and assembly in specially constructed off-site factories. The completed item is subsequently transported to the job site and put together.
Because components and assemblies can be built concurrently in several locations, offsite construction can drastically minimise the site programme. Factory assembly, which is unaffected by weather or other trades, ensures delivery certainty. Installation is also much faster, and all associated travel costs for secondary goods and labour can be drastically minimised, greatly improving site logistics.

Why Build Offsite?

Quality - Understanding the factory environment is crucial to a smooth transition from the factory to the job site. Offsite manufacturing, which uses well-established and repeatable processes, can give higher levels of precision and lower fault variability, resulting in lower whole-life costs. 

Cost - Early collaboration with specialist contractors to generate an advanced design reduces risk allocations and improves cost predictability. Standardised components can provide economies of scale, especially when used consistently across multiple projects. Rapid delivery also has financial advantages, as it improves cash flow and allows developers to get a faster return on their investment.

Safety - Fabrication in the factory allows for extensive use of automation, as well as the use of appropriate equipment and handling methods, with work often being done at bench height. By decreasing the number of trades on site, minimising the requirement for scaffolding, and reducing manual handling and materials storage, this provides an opportunity to address some of the most common causes of accidents, such as lifting and falls from height.

Waste Management - On-site waste can be almost reduced and any waste created can be regulated and repurposed by constructing construction elements at a stationary location. Careful programming guarantees efficient production, and units can be built to make the most of available space in delivery vehicles, so lowering carbon emissions. Noise and dust generated on-site while cutting and cleaning can also be eliminated.

Productivity - Manufacturing productivity is much higher than that of the building industry. A reduction in the number of workers required on site and access to a substantially larger labour pool away from site, resulting in a drop in the number of individuals living on the streets throughout the working week.


Methods of Offsite Building

Volumetric/Modular Systems - The building, in whole or in part, is constructed offsite and delivered to the construction site. Minor finishing works, such as joining M&E, wall finishes, and completing roofing joints between each module, are accomplished on site. Due to transportation constraints, this method provides for exceptionally fast site installation times but has design and size limitations. For example, within the project at hand, the roofing can be readily available as long as the building has uprooted. 

SIPs (structural insulated panels) - are a high-performance building solution that may be used in both residential and commercial construction. The panels are made up of a thermal insulation core sandwiched between two structural facings, most often oriented strand board (OSB). SIPs are made in a factory setting and come in a variety of sizes, from basic panel sizes to customised units. The weatherproof building shell can be built within a few days after the ground works are ready to receive them thanks to this offshore fabrication. These are seen within both the ground floor and the first floor flooring within the project.

Pre-engineered M&E Services — Entire plant rooms can be built offsite and then placed as a finished unit in the building, saving time on site.

Pre-assembled Components — This process entails taking elements that would otherwise be placed separately on site and pre-assembling them in a manufacturing environment to create a bigger scale unit that can be put more quickly on site.


Below are the completed section plans.
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