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Fundamentals of Construction Technology (ACBA 4022)
By Joseph Lewis 
What is Offsite Construction? 
Offsite construction is the process of designing, fabricating, transporting and assembling of buildings or elements of a building away from the actual construction site. There are 4 common types of offsite construction: Volumetric/ Modular construction, Panelised, Sub-Assemblies and accessories and Hybrid. 
Volumetric/ Modular Construction – This type of offsite construction is off three dimensional units such as portacabins or entire buildings. These are constructed and fitted out completely in a factory and then transported to site for connection to services and final placement. 
Panelised Construction – Panelised construction refers to the offsite construction of flat panel timber frame walls or floors. 
Sub Assembly Construction – Sub assembly involves the offsite construction of elements such as roof trusses or bathroom pods which are then integrated to the building once on site. 
Hybrid Systems – A combination of modular and panelised construction meaning certain modular buildings can have integrated panelised walls or flooring. 
All these types of offsite construction are common on modern building sites and make for more efficient construction, shortens timelines and enhances the productivity of the site.

























Detailed Sections and Sketches  
In this section of the case study, I will produce detailed sketches of the details for ground floors and junctions to external walls, eaves details and window openings in relation to each of the types of construction under consideration for this project: Timber Twin Frame, SIPS & Brick and Block. I will explain all the details of each sketch and how their designs ensure they meet current building regulations and improve thermal performance of the building. 

Timber Twin Frame 
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Ground Floor Construction Detail 

This drawing shows a typical ground floor construction and junction to the external walls of a twin timber frame. The detail shows the twin timber frame studs (300mm) with 300mm of insulation between and ventilation board on the external face. Breather membrane is then applied and external finish, usually brickwork or cladding, is constructed to complete. Internally, an airtight board is fitted, and service cavity battens can be constructed to accommodate pipework and wiring. A plasterboard and internal finish to suit is constructed to complete. 

Floor construction of this type of construction can consist of a 150mm reinforced concrete slab with 300mm of insulation and a DPM membrane below. Below the insulation is a 50mm layer of blinding and sand with compacted hardcore at the base. 

Window Opening 

A window opening in a twin timber frame structure can be designed and installed in a way to help improve and enhance the structural integrity and energy efficiency of the building. For example, the opening itself is an integral part of distributing the load effectively to the structure of the building. Headers must be installed at the top of the window opening with king and jack studs on either side of the opening helping to support the header and transfer the load to a bottom plate or sill. Insulation can be installed around the window opening to minimize thermal bridging and suitable flashing must be used to prevent water ingress. 

Eaves Details

Standard roof construction of a twin timber frame building consists of the 300mm twin studs leading to an engineered rafter. Between this and the insulation above there will be a vapour control barrier or airtight membrane. 400mm of insulation would be between this and a breathable roof membrane, counter battens and outer roof layer of tiles or slates. 

















SIPS Panel Construction
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Ground Floor Construction Detail

SIPS panel construction consists of first constructing a suitable foundation for these. SIPS panels usually sit on a thermo-block at ground level, and this can then sit on foundation blocks below. These thermos-blocks are able to prevent a possible bridge for cold air at the wall to floor junction and also helps to improve the thermal performance of the building. 

As for the SIPS panels themselves, the consist of a foam core sandwiched between a structural facing such as OSB board or plywood. Due to there being a foam core, this again further improves the thermal performance of the building which can result in reduced energy bills. SIPS panels are a custom designed form of construction and provide a precise fit to the building. They are all joined together using splines creating a continuous insulation around the whole building. Detailed connections can be made to both the roof and ground floor to further improve and ensure a good thermal performance and structure. 

Window Opening 

SIPS panels generally come with pre-cut window openings that are specially designed for the building but, these can be adjusted and cut on site if necessary. Headers are installed at the top and bottom of the window opening to distribute loads. Once the window is installed, a sealant and flashing is applied around the window frame to make it airtight and watertight. Smaller thermo-blocks can also be used here to prevent thermal bridging. 

Eaves Details

When designing and constructing the eaves detail for a SIPS panel building, considerations such as roof overhang, gutter placement and aesthetics are all considered. This can all depend on the external finish that is required and the thermal performance expected from this. The continuous thermal barrier must also be considered when constructing this, so when constructing, a thermal barrier must extend to the edge of the eaves to achieve this. 

Ventilation is also a key design feature in the eaves detail. There must be sufficient air flow through the eaves to prevent moisture building up. Soffit vents are a usual way of ensuring this. 













Brick and Block Construction 
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Ground Floor Construction Detail 

Brick and block construction is a more traditional way of construction but can incorporate much more modern methods to improve the thermal performance and energy efficiency. 

Traditionally, brick and block consist of an outer layer of brickwork and inner layer of blockwork with a 150mm cavity between them. Wall ties must be used to tie the two layers together and insulation can be used between for bettered thermal performance. These are usually constructed upon a solid concrete slab foundation which, more recently, can incorporate under floor heating methods or insulation. A layer of screed above the concrete slab would help to finish the ground floor. The 150mm concrete slab would sit on a layer of 300mm insulation and a damp proof membrane. A layer of sand blinding and hardcore below helps form the foundation of the building. A DPC (Damp Proof Course) will be placed in the brickwork about 150mm from ground level to further protect the building from moisture ingress. 
Window Opening 

When creating a window opening in a new brick and block building, a lot of careful planning is required to ensure the structural integrity of the building is ensured and so that it complies with building regulations. 

An opening for the window is usually designed into the build in both the brick and block layers so that it looks aesthetically pleasing. A lintel is placed above the opening, spanning the width of it to transfer the loads to the sides of the opening. The cavity is closed with closers or insulated DPC’s to prevent thermal bridging or water ingress. Once the window is installed, it must be sealed correctly to further prevent water ingress and to make it airtight. 


Eaves Details

Eaves details of a brick and block building normally use very traditional methods of insulating and waterproofing. 

There is a protruding overhang at the roofs edge to protect the walls and foundations from rainwater runoff and usually constructed out of timber or metal fascia boards that provide support for the roof covering. The soffit would have a ventilation gap to allow the insulation in the cavity walls to breath and to promote airflow in the attic space, preventing moisture build up. Flashing is used to further weatherproof the roof and walls and UPVC is used to complete the look of the building. Insulation in the eaves is essential for maintain an energy efficient building. This can be placed between ceiling joists and underneath the roof covering. But proper ventilation must be ensured to prevent moisture build up and damp. 


Conclusion 

In conclusion to the three construction methods mentioned above and based on the advantages and disadvantages of each method, I would recommend using SIPS construction in this scenario as this construction type offers the best thermal performance due to the integrated insulating methods. This is also the quickest type of construction for a building as the panels are custom designed and made specifically to fit the building, reducing waste and making construction times a lot faster. 

Traditional building methods are also able to be incorporated to this type of construction. For example, facing brickwork can be used on the outside to make the building look more traditional and would hide any evidence of the SIPS panels behind while maintaining the structural integrity and thermal performance given out by them. 
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