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What is Offsite Construction
Offsite construction refers to the process of planning, designing, fabricating and assembling building components in a controlled factory setting rather than on the final building site (Hardiman - Williams LLC, n.d.).  This process helps streamline construction due to the material already being made for purpose prior to arriving on site. By having these different methods allows for a variety of design choices that brings both pros and cons.
Panelised Construction
Panelised construction can be used for walls, roofs and floors which can be made for Miss A’s house meaning that they can be delivered to site premade in a factory so that they are ready to be installed. This is beneficial as materials is delivered near to the time of installation so that I cannot be negatively affected from either being stored improperly or affected by the weather. For example, timber being soaked through causing rotting.
Volumetric Construction
Volumetric Construction could be used in Miss A’s throughout the entirety, due to the construction of 3-dimesnional prefabricated frames which can be integrated into the homes foundations and supports. This allows for a more seamless finish due to the services and insulation being prebuilt into the frame which helps improve thermal performance of the building due to the accurate finish.
Sub-Assemblies and Components
Sub-Assemblies and components are crucial for any offsite construction. These prefabricated parts can be manufactured offsite and then assembled into Miss A’s house on site. This can be in the form of Windows, doors, plumbing and electrical systems (Bing, 2019). These components can therefor be removed or installed onsite so that they can be integrated into a larger system.

Hybrid Systems
Hybrid Systems seamlessly integrates the adaptability of 2D panels with the efficiency of 3D modules (The Offsite Guide, 2024).  Using hybrid construction opens the available options in terms of design and material use when constructing Miss A’s house so that the entire home can be integrated together with minimalistic issues arising. The use of 3d modelling in the design phase can help promote this which is beneficial for a more developed view in terms of the volume required for the construction which will help with economical and environmental impacts which will be minimalised (Lyn, n.d.).
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Figure 1 
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Figure 2
Ground Floor Construction
Timber Twin Frame 
[image: A diagram of a building
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Timber Twin Frame 

The main positive when working with the timber frame is due to its flexibility of material. As seen in the floor profile, insulation and underfloor heating can easily be intertwined into the system. As seen in my drawing above, two breeze block surround the insulation to solidify the foundations of the building. The timber is raised off the floor foundations to reduce the effects from water damage and causing deterioration in the material which could lead to a possible failure. The inclusion of a DPM will benefit with the reduction in moisture damage. 

















SIPS
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SIPS

With the SIP wall are protective barriers to help deal with external factors such as moisture. To help maintain the rigidity of the wall, the use of raising the wall onto a plate, having a breathable cavity and a DPC barrier helps remove any build-up of water content from this area. The exterior wall  Due to the timber and other materials being prone to damage from water, removing this excess is very important. The addition of having a render finish helps to move the water down to the floor without having the ability to build up and seep into the wall. A natural soakaway or drainage at the base of the home would be suitable to remove any water from the foundation are which needs to be protected from any damage. Additionally, on the internal side of the wall, Gypsum board is used to help insulate the room with the addition to the SIP wall helping to improve thermal rating. To help improve the strength of the wall, The foundations are appropriate for the soil beneath to help succeed in a firmer base. 













Brick and Block
[image: A diagram of a wall
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Brick and Block

Brick and block are probably the most common method for the Ground floor construction due to its quick and straight forward approach. The wall makes up has two separate barriers to help improve thermal resistance. The foundations of the wall will need to be at least 600mm below the ground level and can increase depending on the type of land makeup. This provides a solid base for the brickwork to stand upon. To help reduce moisture levels in the cavity, weep vents are used to allow the cavity to breath. Additionally, the inclusion of a DPC (at 150mm above exterior ground level) will help stop any surface run-off of any wate seeping it way through the brickwork. On the interior breeze block, two layers of plaster would be applied to improve thermal efficiency with a vapor control layer beneath to stop any water content entering the interior room. For the main floor plan the concrete slab with underfloor heating on top will be below the flooring for the room. To help improve thermal efficiency even more, insulation around the concrete slab could be installed with its own DPC in between the foundations to not allow any water transition.










Window opening
Timber frame
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Timber frame

Timber twin frame for a window opening in  wall would be an appropriate method for Miss A’s house. Due to the flexibility of the material in terms of modification, allows for a simpler finish. By measure up the timber correctly with the design of the window, you will be able to get an accurate finish where the window would fit perfectly. It will also be an excellent choice for improving the thermal efficiency of the building due to the insulation being built into the frames after it has been installed.  Additional layers of internal plaster can help create another barrier which will benefit in storing the thermal energy within the interior of the building. The use of triple paned windows helps to breakdown the transition between interior and exterior due to multiple layers which will therefor improve thermal efficiency through the window itself compared to the wall surrounding. 














SIPS
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SIPS

Sips dry at a very slow rate when they consume water meaning that its important for them to stay dry throughout. When working with window frames compared to Ground floor construction, areas around the window frame have a higher risk of potentially allowing moisture through due to the initial gap which is then filled in after fitting. Therefor he corrects measurements and installation of the SIPS is crucial. The benefit of these panels is that they are premanufactured so the dimension of the window and frame can match as close as possible making the spacing for filler smaller which will decrease the risk of water damage. If possible the panels can have the windows built into the panel so that when it arrives onto site they can be installed as one unit. This will benefit the thermal rating of the house due to the spacing around the window frame being minimal.














Brick and Block
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Brick and Block

When using Brick and Block for a wall with a window opening, the calculations need to be correct when trying to support the Head and the weight above it. As seen in my drawing of Miss A’s house, there are 4 distinct boundaries helping to improve the thermal efficiency of the wall. Exterior brick, Insulation, Cavity and the main cinder blocks. These layers help reduce the step down of temperature through each barrier making it more difficult for heat to dissipate. As seen in figure 1, 25% of thermal energy is lost through the walls of the house meaning that it is very important to correctly construct these sections which have a higher potential for energy to escape.















Roof Structure
Timber frame 
[image: A drawing of a roof structure
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Throughout the Uk most of the house will have a traditional timber frame roof due to a few factors that are very beneficial when constructing a home. When building Miss A’s roof, we do not want to put any additional stress onto the foundation and walls if possible. A positive when using timber is that its strength to weight ratio is phenomenal (Bekin, 2018). This is good when trying to dissipate forces away from the walls of the building due to the timbers flexibility which will hopefully improve the longevity of the wall's lifetime. Additionally, the timber frame will be suitable for applying additional insulation helping to maintain any thermal energy that has risen throughout the house and tries to escape. The timber frame also helps to act as a great base for the tiles and breather membrane to sit on as the batons can be easily nailed into as supports.
Some of the downsides of timber are the quality of material upon arrival. When timber is stored incorrectly or is put under the incorrect conditions, the material can begin to warp and bend which causes a reduction in the overall strength. This defect could affect the longevity of the timber and potentially cause some significant damages in the future. 
SIPS
[image: A drawing of a building
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SIP panels for roof construction are excellent for thermal insulation due to the competitiveness of the pre-built panels. Additionally, they are also very good at having a protective water barrier made up of tiles, which can be accurately placed onto the battens prior to installation. By keeping both the insulation, timber and breathable membrane dry, this should be an effective solution for Miss A’s house to maintain the thermal rating of the building due to the roof being one of the highest areas for energy to escape.

















Brick and Block
[image: A graph paper with drawings
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When using brick and block, the only thing in a roof that can be built out of this method are the gable wall. This allows for the building external wall to continue vertically so that is level with the ridge beam. However, in the 3d model of Miss A’s house there is a Gable wall which will extend this far meaning that it would be very useful for this method of choice as it does match the design and therefor would be accepted by building permission.

Recommendations
For Miss A’s house I believe that there is a good selection of potential methods to choose from which will hopefully cause for a good construction with a higher thermal rating due to the correct method choice for each of the 3 main sections. As the contractor for Miss A I would recommend that the use of SIPS would be used for the construction of her house to improve thermal ratings.
For the ground floor, window opening in the wall and also the roof construction of Miss A’s house, SIPS would both be an appropriate method for this in terms of suitable thermal protection. The thermal efficiency and the time saving by using SIPS is a great positive for both client and contractor. Due to the accurate prefabrication of SIPS compared to the other 2 methods of choice is an excellent reason why it should be recommended. This is especially important when trying to achieve  a high thermal rating which is the main factor that is being asked for when trying to choose out of the 3 methods above. The compact and accurate layers of the panels should help to contain this energy whilst also being a suitable barrier from the external forces such as water.
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