	[bookmark: _Int_yTHn79ZB]
	
	[bookmark: _Int_5U5EMagl]

	
	
	
	

	
	Superstructure
ACBA 4022
	

	
	
	
	

	[image: ]

	
	
	
	

	
	 Francis Barcelo 2401983@student.uwtsd.ac.uk 

University of Wales Trinity Saint David
	01/05/2025
	


Table of Contents
2	Introduction	2
3	Offsite construction	3
4	Types of Construction	4
4.1	Ground Floor	4
4.1.1	Timber Frame	4
4.1.2	SIPS	5
4.1.3	Brick and Block	6
4.2	Window Detail	7
4.2.1	Timber Frame	7
4.2.2	SIPS	8
4.2.3	Brick and Block	9
4.3	Eaves Detail	10
4.3.1	Timber Frame	10
4.3.2	SIPS	11
4.3.3	Brick and Block	12
5	Conclusion	13
6	Reference	14









[bookmark: _Toc197005001]Introduction
The superstructure of a building is referred to part of the building that's sits above the ground. It features from the ground floor to the top of the building. When designing and constructing a building the superstructure is an essential part where various factors must be considered to ensure the success of a project. There are various types of construction and identifying which one is the most ideal for a certain project is essential in ensuring the building safety and functionality.
[bookmark: _Toc197005002]Offsite construction
[bookmark: _Int_kRAG0oc0]Offsite construction is a type of process of producing certain components of a structure at a point of location before assembling it all together at the final destination. Structural components are often built in factories and once all components are built it will be transported to the final building site. There are four main categories Panelised systems, Volumetric systems, Sub-assemblies and components, and Hybrid systems. Depending on the building there are various ways a Panelised system can be integrated (Duncheva. M and Calcagno. C, nd).
Panelised systems have three methods; open, closed, and SIPs (Structural Insulated Panels). Open is built with only the main structural elements, closed is built like the open method but includes internal and external components such as insulation, cladding, windows etc. SIPs use a variation of closed panels where the insulation is “sandwiched” with two layers of OSB (Duncheva. M and Calcagno. C, nd).
Volumetric systems involve manufacturing a complete three-dimensional building that can contains a finished a building both internally and externally. They are then transported to the site where they are assembled with the rest of the components (Duncheva. M and Calcagno. C, nd).
Sub-assemblies and components are made up of structural elements such as stairs, windows, doors etc. They are all pre-manufactured at a certain location commonly in factories and are transported to the final building site to be assembled (Duncheva. M and Calcagno. C, nd).
Hybrid systems are a combination of various construction methods that is determined with the material and system used during construction. Its main aim is to help enhance performance, design flexibility, and allowing to fulfil a specific function (Duncheva. M and Calcagno. C, nd).

[bookmark: _Toc197005003]Types of Construction
[bookmark: _Toc197005004]Ground Floor 
Each construction type would be built on a typical raft foundation. There would be variations to what each external walls contains due to various materials used in each method. A typical raft foundation consists of a concrete slab and insulation below it, depending on the construction method other features may be used to make the building both reliable and durable (Walshaw. E, 2017).

[bookmark: _Toc197005005]Timber Frame 
[image: ](Lacanshire.R and Taylor.L, 2011 Figure 1)
In timber twin frame structures the most common problems that can occur inside the walls are the formation of mould and rot due to condensation. In the wall detail (Figure 1) various materials are used to prevent these problems. A vapour control layers is a type of material that is used to prevent water vapour getting inside the walls, which can cause rot and mould causing a structural problem. It is often installed on the warm side of the insulation which can be seen on the detail above (Insulation Superstore, nd). A damp proof course is used as a barrier that prevents any moisture that rise from the ground up, this is known as rising damp (Permagard, nd). The use of a Damp Proof Membrane further enhances the prevention of mould and rot from forming inside the walls. The timber used in this type of construction is commonly built 150mm above the ground level to prevent any water build up penetrating through the walls which can cause the timber to rot. The internal lining in figure 1 is a layer of material like plasterboard as way to enhance insulation, soundproofing, and fireproofing.
[bookmark: _Toc197005006]SIPS
[image: ](Detail Library, nd Figure 2)
Structural Insulated Panels (SIPs) are a type of construction method that uses material such as two sheets of Oriented Strand Board (OSB) to provide the structural strength while protecting the insulation in between sheets (SIPBuildUk, nd). OSB is a type of engineered wood that is created with the use of adhesives and compressing layers of wood flakes in specific orientations (Due to this protective layer like a vapour control layer is used to prevent moisture building and creating mould and rot in the structure. A breather membrane is installed shown in figure 2 to further prevent the chance of damp and mould from forming.
[bookmark: _Toc197005007]Brick and Block
[image: ](Walshaw. E, 2017 Figure 3)
The Brick and Block detail shows that the cavity is fully filled with insulation to fully optimise thermal performance. Though a partial fill can be used leaving a space of 50mm it won’t have the same energy efficiency as a filled one. The use of a parge coat reduces the amount of air leakage preventing any unwanted airflow, therefore improving energy consumption. A Parge coat can also help prevent any mould growth on the walls by reducing moisture penetration in Brick and Block construction (Jos Tech, nd). The use of a damp proof membrane acts as a barrier and prevents most moisture from penetrating into the building. This helps prevent any mould and rot damage in the structure (Timberwise, nd). The use of a plasterboard does not only give a smooth finishing but also help meet various building regulations such as fire, moisture, acoustic etc (Siniat, nd).

[bookmark: _Toc197005008]Window Detail 
The layout of the window detail in each construction method would vary depending on the materials and layout of the external walls. Each method is built differently to fully optimise various performance such as thermal.
[bookmark: _Toc197005009]Timber Frame
[image: ](Lacanshire.R and Taylor.L, 2011 Figure 4)
This detail is a typical timber frame window detail showing the various materials used during construction. Throughout the detail insulation is provided to ensure enough thermal protection is provided. Wall ties and steel lintels are used to keep the structure stable, and features such as seals are used to prevent any moisture entering.

[bookmark: _Toc197005010]SIPS
[image: ](Detail Library, nd Figure 5)
Figure 5 is a typical SIPs window detail which shows the materials used inside the walls. It contains a brickwork finish and the SIPs panels where additional layers such as extra insulation on the sill and by the cavity. The use of a cavity stops acts as a fire-resistant barrier that is located within the cavity, this helps prevents the spread of fire and smoke in the cavity (arcbuildingsolutions, nd). Like on a timber frame a steel lintel is used to help transfer the load to the supporting structure.

[bookmark: _Toc197005011]Brick and Block
[image: ]
(Walshaw. E, 2017 Figure 6)
Figure 6 shows a typical brick and block window detail with a full fill cavity. A full fill cavity ensures fully optimise thermal insulation in the building helping save energy. It contains a parge coat unlike in timber frame and SIPs construction to help reduce air leakages. If wanted air tightness tape can be used to further prevent any unwanted air flow. Weep holes are used to allow any trapped moisture in the cavity to escape to prevent any formation of mould or rot. A flashing over the sill is installed to help prevent any water from entering the wall cavity.

[bookmark: _Toc197005012]Eaves Detail 
For the eaves design of the building, the construction method proposed uses various techniques to achieve proper ventilation and a good thermal performance. 
[bookmark: _Toc197005013]Timber Frame
[image: ](Lacanshire.R and Taylor.L, 2011Figure 7)

The image above shows a typical timber frame eaves detail. A continuous vapour control layer is installed to help prevent any unwanted air flow and the build-up of moisture. Vents are used to help air flow throughout the roof and to prevent condensation from building up with can form mould and rot in these types of structures.  It can be seen that plenty of insulation has been installed to reduce the amount of heat lost. A breathable roof underlay both prevents water from getting into the building while also allowing water vapour to be released out.
[bookmark: _Toc197005014]SIPS
[image: ](Detail Library, nd Figure 8)
Figure 8 shows a SIPs eaves detail. Like in both timber and brick and work construction the use of battens and counter battens are used to provide the proper air gap within the roof structure. In Figure 8 the typical SIPs design and insulation can be seen integrated into the roof structure to provide the necessary thermal insulation and help enhance energy efficiency. Like in Timber frame structure there is a continuous vapour control layer to ensure there is no damage caused by condensation. The ventilation and the path are located around the same area in both timber and brick and block construction.
[bookmark: _Toc197005015]Brick and Block
[image: ]
(Detail Library, 2024 Figure 9)
Figure 9 is a typical Brick and Block eaves Detail. Like on the other construction method is roof is connected to the battens to ensure there is a gap for air to escape through. A cavity closer has been used to mark the end of the cavity wall and to prevent any heat loss while also reducing condensation. Unlike the other construction methods, the parge coat can be seen again used to reduce any air leakage. Plasterboard on the inner walls is installed for finishing and for fire protection. Wall ties are used to keep the structure stable, and insulation can be seen installed on the roof structure to prevent any heat lost.
[bookmark: _Toc197005016]Conclusion 
[bookmark: _Int_yNRZkKOL][bookmark: _Int_aGmbTZen]To conclude, after comparing the three types of construction methods I recommend using Timber Twin frames. Timber twin frames buildings can be constructed at a smaller time frame, help enhance energy efficiency due to the various layers of materials used in the external walls, and it is considered to be relatively cost-effectiveness. With the use of a twin frame system, it helps improve insulation leading to a significant reduction in heat lost. Materials such as a vapour control layer and a damp proof course help prevent any moisture and the build-up of moulds and rots in the structure. Most timber frame structures are pre-fabricated in factory (off-site construction) which massively helps reduce construction time and labour cost.
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