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New build dwelling: Technical report with drawings

[bookmark: _Toc165573180]Introduction
In this report I will be elaborating on things involved with the project site as the terminology of off-site construction, the four main types of off-site construction and their incorporation into the project as well as presenting technical drawings to give the client a greater understanding of the detailing of the building as well as the fundamental breakdown of what work is going to be incorporated throughout the scope of the project. Additionally, I will be comparing a standard brick and block wall to the Timber twin frame structure with detailing for both of these so that the client can then visualise and fully understand both the advantages and disadvantages to using both of these methods.
[bookmark: _Toc165573181]Off-site construction
Off-site construction is the method of having pieces of the project made in a place other than the site you are working on hence the name off-site. This is typically somewhere such as a factory or workshop, after the completion of the component it will be transported to the construction site to then be installed alongside other prefabricated components. (IKO Team, 2022)
Off-site construction has many benefits but two of the most important ones to talk about are the significant cut down of time spent on site saving on labour costs, as well as the increased quality of work that often comes from prefabricated components. this method of construction is faster and safer according to (Proctor, 2012).
Off-site construction/prefabrication is one of the latest methods we have adopted within the UK to ensure that we are keeping up with other countries when it comes to construction methods. (Farmer, 2020) Calls off-site construction “quality delivery and precision engineering” really cementing the overall quality that prefabrication methods can bring to a project.
This method of construction allows you to more accurately predict the cost of the project. This is a result of factories being able to more accurately estimate the cost of what it will take for them to create the individual components.

[bookmark: _Toc165573182]Methods of Off-site construction
There are four main types of “Off-site Construction” commonly used or discussed when considering what can be implemented into a project. Those four main types are Volumetric modular construction, Panelised construction, Sub-assemblies and components and Hybrid construction. Using these methods can slightly alter the amount of time spent on a construction site, with each method having a slightly different method of doing so.
[bookmark: _Toc165573183]Volumetric Modular Construction
Volumetric Modular construction is the method of large modular units that can be linked together to make a building when they arrive on site. Due to this there is no need for any additional building support a steel or concrete frame. These modules typically have a completed internal finish before they even leave the factory. (The construction wiki, 2021) States that “defects are minimised, and quality control is very high”. Any external components are then fitted on site, this is things such as cladding or facades. (E, 2016)
[bookmark: _Toc165573184]Implementation
To implement this method each modular unit would need to be designed to incorporate the twin frame walls with the wood fibre blown insulation. Then to further meet the specification desired the flooring of the units would have to be fitted with the correct services to allow for the underfloor heating. 
After these modules have been transported to site they would need to be connected before the external rendering can be added as well as adding the metal profile sheathing boards to create the roof of the structure.
[bookmark: _Toc165573185]Panelised Construction
Panelised construction is the methos of construction where the pieces of the building are constructed in 2D elements (Reynolds, 2022). This involved all the walls floor and ceiling essentially all being constructed as large panels hence the name. these panels are often also created with all necessary services built in. This is things such as electrical work and plumbing.
An advantage to using this method is the full control of what happens internally as the internal construction happens after the panels are transported and constructed on site. Allowing the contractor to provide a better service leading to greater customer satisfaction. 
[bookmark: _Toc165573186]Implementation
The method of implementation would involve making wall twin frame wall panels with the correct insulation to create the structure of the buildings. The flooring can also be made off-site as panels before all being transported to site using suitable transportation methods. To allow the panels to arrive undamaged. 
Once the panels arrive on site they can be assembled from the ground up to create the structure within a short period of time. After the structure of the building has then been put together. Then the external and internal finishes would need to be implemented while on site.
[bookmark: _Toc165573187]Sub-Assemblies and components
This construction method is similar to panelised construction in the way that it is created off site as 2D elements these elements are then transported to site before being implemented into a project. However, sub-assemblies and components typically refers more to internal components of a building. This could be things such as bookcases, furniture or kitchens. While it is typically referred to on the smaller scale (The construction wiki, 2021) says that “IKEA has made inroads into the development of modular construction such as hotels and housing”. This gives off a bold suggestion that if the largest flat pack furniture company in the world is moving further into the construction world the flat pack method must be truly a statement of modernisation. (HLN Group, 2019)
[bookmark: _Toc165573188]Implementation
To implement this method, you would have to have each individual component be made off-site within a factory to meet the desired specification. All of the components would then be transported to the site ready to assemble. Using this method would allow for many internal finishes to be done off site before being adjusted and sealed on the inside of the property. As for the external finishes they would need to be completed post assembly of the structure.
[bookmark: _Toc165573189]Hybrid Construction
Hybrid construction is the method of using both on-site and off-site construction methods in tangent to create a unique Code Check: An Illustrated Guide to Building a Safe House modern structure. This is a more customisable approach to construction as it allows you a greater amount of flexibility when considering the design of your structure. This method has a lot of benefits that would seem a little more unique than some of its counterparts. The option of deciding what pieces you want to be prefabricated allows for a slightly higher level of optimisation while still retaining the benefits of other off-site construction methods such as quality control and reduced site disruption.
[bookmark: _Toc165573190]Implementation
To implement this method, you could create off-site panels for the walls that fit the correct specification. This leaving the formation of the flooring and roofing to on-site construction. By doing this you would be able to create the correct structure to fit the specification, also by doing all of the services while on site this can be much more optimal as you can guarantee that everything is in the correct place and the worry of services not being in the correct/ desired place would be taken out of the equation. To finish off this structure the internal and external finishes would then be implemented while on site. 
[bookmark: _Toc165573191]
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[bookmark: _Toc165573192]Window opening detail.
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[bookmark: _Toc165573193]Eaves and main roof Detail
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[bookmark: _Toc165573194]Twin frame vs Brickwork and blockwork Detail.
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[bookmark: _Toc165573195]Timber twin frame method.
[bookmark: _Toc165573196]Advantages 
[bookmark: _Toc165573197]Enhanced structural integrity.
Due to the design of the twin I'm system it provides structural strength and rigidity when compared to some alternative methods. The additional support embracing from that win frame system makes buildings much more resistant to imposed loads such as lateral forces caused by wind or seismic activity.
[bookmark: _Toc165573198]Improved thermal performance.
twin frame systems have a lot more room for insulation than a standard brick and block construction method as a result of this the thermal performance is increased helping to reduce heat transfer through the walls of the building. Having this extra energy efficiency would save money on heating the structure being a much more desirable location to live.
[bookmark: _Toc165573199]Sound insulation.
Having a twin frame structure is beneficial for sound insulation because of all of the materials used would help absorb that sound instead of bouncing around. This in turn would help reduce the transmission of noise between the interior and exterior parts of the structure, providing a much more comfortable and quieter environment to make the occupier of this building more satisfied with the noise levels.
[bookmark: _Toc165573200]Versatility in design
twin frame construction offers a higher level of flexibility in design which can help accommodate different designs which would allow the property to have larger windows and door openings without there being as big of a trade off in structural integrity. The versatility with this style allows architects and builders to create some unique buildings that are specifically tailored to the client specifications.
[bookmark: _Toc165573201]Disadvantages
[bookmark: _Toc165573202]Increased cost
the twin frame construction method typically requires more materials compared to a traditional method of construction. The additional Cost in materials would inevitably lead to higher upfront costs. However, you would save some of that money on labour due to the ability to prefabricate twin frame systems.
[bookmark: _Toc165573203]Potential for moisture issues
due to the absorbent nature of timber, there is always going to be potential for moisture issues. As a result of this you need to properly ensure that the timber is sealed or treated which can be more time consuming if it hasn't been done to a good enough standard before being transported to the construction site, if it is not addressed there will be a chance for rot and structural damage the more time that passes.
[bookmark: _Toc165573204]Fire safety considerations.
twin frame constructions may present more challenges than alternative methods of construction when it relates to fire safety. Timber burns quickly as a result of this it needs to be ensured that in the design and considerations Fire Protection measures need to be put into place to ensure that the building is up to safety standards.

[bookmark: _Toc165573205]Brick and block construction method
[bookmark: _Toc165573206]Durability
within the construction industry the brick and block method are known for its durability and longevity. Brick and block walls can withstand weathering, fire and even pest damage better than many of the materials that can be used. As a result of this there is lower maintenance costs for the structure.
[bookmark: _Toc165573207]Thermal mass
brick and block walls have a high thermal mass, meaning that they would absorb and store heat during the day and release it slowly over the night. This would help to regulate the temperature inside of the building leading to lower costs due to improved energy efficiency and reducing the costs needed to heat and cool the building. (Foster, 2022)
[bookmark: _Toc165573208]Fire resistance.
brick and block construction offer a higher level of fire resistance then the twin frame system which would provide the occupier with a safer and more secure environment. Which can help tremendously with Peace of Mind especially if you live in a high-density area where the risk of fire would go up dramatically. (Fortune Restoration, 2023)
[bookmark: _Toc165573209]Aesthetics
Brick and block construction is known for being a timeless method of construction when it comes to the aesthetic of a building. Not only is it aesthetically pleasing it allows for various patterns, Textures and colours. Allowing the client to feel like they are in much more control of how the building's appearance turns out. Which can make the client a lot more pleased with the finished outcome of the structure.
[bookmark: _Toc165573210]Construction method
Brick and block construction is a relatively straightforward method with a lot of people who specialise in that field. As a result of this it will be a lot easier to find the suitable people too help create the structure. This has the potential to decrease timelines on the project as less time will be spent looking to get the correct people in for the job. (Brooks, 2024)
[bookmark: _Toc165573211]Disadvantages
[bookmark: _Toc165573212]Labour intensive
this method of construction can be heavily labour-intensive requiring that heavy bricks and blocks be moved and put into place not only accurately but also quickly. As a result of this the Employees typically paid very well, which can have a dramatic impact on the price to make the structure.
[bookmark: _Toc165573213]Limited design flexibility
while the brick and block system allow you to change a lot of things about them to feel more customisable. It does not let you change the actual design the way that steel timber would. This means that you cannot easily have the more complicated architectural designs such as curved walls. (Bristone, 2023)
[bookmark: _Toc165573214]Weight
this method of construction uses heavy bricks and blocks as a result of this foundations need to be able to meet certain requirements to ensure the structural integrity of the building. This may have more than a fact in situations where soil is unstable where more concrete is needed for the foundation.
[bookmark: _Toc165573215]U-Values
U-values are a way of determining the heat loss from a structure. If a building has a low U -this would mean that it has better insulation and less heat loss, whereas a higher U-value would be poor as it means the building would have bad insulation therefore transferring more of its heat instead of retaining it. U-values essentially measure the rate of heat transfer through a building element this could be things such as walls, floors, roofs, windows and doors.
There are regulations in place to ensure that newer builds meet a minimum thermal performance. This is especially important in colder weather as it allows for less heat loss during this time period. 
U-values can be calculated based on the thermal properties of the materials used within the building as well as their thickness. To ensure a building has a better U-value You can use insulating materials such as fibreglass, foam board or mineral wool.
It is an important part of design in any building and it's to ensure that your structure is optimised for energy efficiency. Having architect, engineer or energy consultant who can accurately assess U-value calculations will be a vital part of designing your structure as it allows the appropriate materials that meet regulations to be selected. (HM Government, 2023)
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