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Introduction
The technical report is for a new build timber frame dwelling. The first section of the report will cover construction details for the construction of the ground floor, first floor, eaves and roof covering, and the main roof structure. 
[bookmark: _Toc101991208]Ground Floor
[image: Diagram, schematic

Description automatically generated]

The wall make up consists of an inner leaf constructed out of 38x140mm c16 timber studs at 600mm centres and sheathed externally on the cavity side with 9mm OSB. Between the studs, 140mm rigid framing board is fitted (or a similar product with equivalent thermal conductivity properties). On the inside face,  a vapour barrier is fixed directly to the studs and battens are fixed to the studs through the vapour barrier to create a service zone for pipework and cables etc. 12.5mm plasterboard such is fixed to the battens and skimmed to 3mm. The outside leaf of the building consists of stacked brickwork and 100mm blockwork with a smooth render finish creating a 50mm cavity between the inner and outer skin of the building. It is of note that insulation may be required in the cavity to meet the correct U values to comply with Approved Document L1A of the building regulations. 
The blockwork sits on a stepped concrete raft. The raft is lined with DPM to prevent dampness which could inhibit the structural integrity of the build. The timber frame is fixed to the concrete frame with use of sole plates. Between the 75mm screed and concrete raft there is 150mm insulation. Within the 75mm screed there are underfloor heating pipes. Lastly there is a 140mm thermal block to prevent thermal bridging.
It is of note this drawing is not too scale. 

[bookmark: _Toc101991209]First floor construction
[image: Diagram, schematic
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The inner skin of the first floor consists of a 3mm skimmed 15mm insulated plasterboard with is fixed too 38mm batten which creates a service area in the wall. The batten is fixed over a vapour barrier into the timber frame stud. Between the C16 140mm timber studs sits 140mm rigid insulated framing board. To sheath the outside of the inner leaf 9mm OSB sheathing board is fixed onto the outside face of the studs. Between the inner and outer skin of the building there is a 50mm cavity. The outside skin of the building consists of 100mm blockwork with 15mm smooth render. For the first floor flooring there is chipboard tongue and groove boards laid upon 220mm I-Joists. Between the I-Joists roll insulation is laid to prevent heat rising from the downstairs into upstairs and to provide acoustic insulation to comply with Approved Document E of the Building Regulations. 12.5mm plasterboard is fixed to the I-Joists to provide a finish to the downstairs ceiling and is skimmed to 3mm. 
It is of note this drawing is not too scale. 

[bookmark: _Toc101991210]Eaves detailing and roof covering
[image: Diagram, engineering drawing
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The inner leaf of the wall is 15mm insulated plasterboard which is skimmed to 3mm. The plasterboard is fixed to a 38mm batten which creates a service zone in between the battens. The battens are fixed into C16 140mm timber frame studs which is lined with a vapour barrier. Between the timber studs is placed 140mm rigid framing insulatin boards. The outside of the timber frame is sheathed with 9mm OSB, over which a breather membrane is wrapped. Outside of the timber frame is a 50mm clear cavity and 100mm blockwork with a smooth rendered finish.
The prefabricated trussed rafter roof is attached to the timber frame walls using a wallplate (or headbinder). An 18mm OSB sheathing board covers the trussed rafters, over which the metal profile sheet finish is fixed. The roofspace is insulated with 400mm roll insulation. As this is therefore a “cold roof” construction, the roofspace requires ventilation, so the soffit boards will be ventilated boards for cross flow of air. As the roof is covered with metal sheet cladding, the fascia will comprise a timber backing board fixed to the trussed rafter ends with a metal profile fascia cladding (typically with a conventional tiled roof you would expect to see the fascia and soffit in uPVC).
It is of note this drawing is not too scale. 

[bookmark: _Toc101991211]Main roof structure
[image: Diagram, engineering drawing

Description automatically generated]
The main roof structure consists of prefabricated trussed rafters to specialist design. Generally these will comprise 100x38mm ceiling joist which is connected to the 100x38mm rafters through connector plates. There are 100x38mm compression webs connected to the ceiling joists and rafters using connecting plates. There is also tensioning webs connected to the ceiling joists and rafters through connecting plates. The main structure of the roof is tied into the timber frame with use of a wallplate (or headbinder). These trussed rafters will be preconstructed off site. It is of note this drawing is not too scale. 
[bookmark: _Toc101991212]Trussed rafters and a site cut roof
[bookmark: _Toc101991213]Trussed rafters
Trussed rafters are prefabricated structural components that make up a roofs structure. Trussed rafters are typically designed individually to ensure there are no design flaws within the roofs structure and aesthetic. Trussed rafters can be made in many profiles to provide different roof designs and profiles (fink truss, raised tie truss, asymmetric truss etc).
[bookmark: _Toc101991214]Advantages of trussed rafters
· Adaptability  - Trussed rafters are very versatile and can be used in a number of different roof structures with many different profiles available.
· Prefabricated – As trussed rafters are prefabricated they’re made in a controlled factory setting they are manufactured swiftly and are of the highest quality upon delivery to site. 
· Economical – Trussed rafters typically use less materials than traditional roof structures and still provide the same structure. This also means that trussed rafters are cheaper than traditional roofing structures. 
[bookmark: _Toc101991215]Disadvantages of trussed rafters
· Rot – As the timber used to construct the trusses is likely smaller is overall dimension but longer in length is has a higher susceptibility to rot if exposed to natural elements. 
· Warping – Timber over time and when exposed to natural elements can warp causing the structural integrity of the building to fail. 
· Trussed rafters need specialist design and manufacture so are subject to longer lead in for delivery to site.
[bookmark: _Toc101991216]Site cut roof
Advantages of a site cut roof
· Environment – similar to trussed roofs, a site cut roof is very sustainable and has minimal impact on the environment. 
· Adaptability – As these roofs are cut on site there is plenty of time for any changes to be made to the design prior to making the roof.
[bookmark: _Toc101991217]Disadvantages of a site cut roof
· Waste - Although sustainable a site cut roof leaves more waste material than trussed rafters. 
· Rot – Any timber is susceptible to rot when exposed to natural elements, this can cause fatal structural failure.
· Complexity – A site cut roof isn’t an option for a complex build.
[bookmark: _Toc101991218]Trussed rafters and site cut roof
Overall I believe trussed rafters to be a better option for a roof solution. Although more expensive due to prefabrication costs, the build and installation times are shorter which saves money in other places. Also a trussed rafter can be more complex and versatile compared to a site cut roof.
[bookmark: _Toc101991219]Offsite Construction
The term “offsite construction” encompasses a process of construction which takes place offsite. From the design process to the construction of for example timber panels which get transported to site and erected then fixed together. The four types of offsite construction are panelised, volumetric, hybrid and sub-assemblies.
[bookmark: _Toc101991220]Panelised
Using a panelised system it can be constructed offsite and typically flat packed and transported to the site to be installed. Prior to this in the design stage, m+e can be designed and built in to cut on site installation times down further, the m+e just needs to be connected on site. Windows and doors can also be factory fitted to panels.
[bookmark: _Toc101991221]The advantages of using a panelised system are
· Reduction in labour – cost saving.
· Quality control – due to the panels being constructed within a controlled factory setting the build quality is high and very consistent.
· Less impact on the environment – panels are designed with minimal waste in mind such as offcuts, excess material etc. 
· Reduced building times.   
[bookmark: _Toc101991222]The disadvantages of using a panelised system are
· Increased emissions and cost in shipping.
· Panelised systems designs need to be finalised during earlier stages in the construction process so changing the build later on in the construction process to suit the client could be very costly. 
· Transportation in large built up areas such as cities could be difficult – this is due to the possible need for a police escort due to the wide load on the lorry or daytime travel restrictions, height restrictions and etc. 

[bookmark: _Toc101991223]Volumetric/Modular
A volumetric system is made up of preconstructed units. The units are constructed within a factory setting. These preconstructed units can consist of fully furnished bathrooms or kitchens etc. And when delivered to the site the units can be craned off the lorry and placed into the unit’s final position. 
[bookmark: _Toc101991224]The advantages of volumetric systems are 
· Reduced on site installation times – due to the units being prefabricated off site this means groundworks and raft installation can continue on site, also installation of the units on site is a swift process as they can be craned off the lorry straight into position. 
· Quality control – Due the units being fabricated in a factory it is a controlled process which ensures consistent and high quality constructed units.
· Lower costs – as this modern construction process is faster this reduces costs of the job. Also with prefabricated buildings there is less need for a lot of labour on site reducing costs further. 
· Environment – Volumetric builds have lower impact on the environment this is due to less material waste due to the construction taking place in a controlled setting. 
[bookmark: _Toc101991225]The disadvantages of volumetric systems are as follows
· Aesthetics – Volumetric/Modular builds lack the adaptability in the design process to be aesthetically pleasing. This is due to the system being built as a smaller quadrilateral shapes as it would be impractical to try to transport larger adversely shaped pods.
· Time – Even though modular systems are faster than traditional building systems the time saving needs to be significant over panelised systems for it to be used. 
· Adaptability – Due to the structure being delivered to site sometimes with fully finished services etc, these builds aren’t easily adaptable if the client wants to change anything. 

[bookmark: _Toc101991226]Hybrid Construction 
Hybrid construction is a mix between panelised and modular. It gives you the advantages of both in a single build. This is because areas where there’s more services typically in kitchens and bathrooms,  they can come fully fitted as a modular pod and the system can then be connected by panels to create the dwelling. 
[bookmark: _Toc101991227]The advantages of hybrid construction are
· Time saving – As this method uses both panelised and volumetric systems it has the advantages of both as volumetric pods can come fully finished with services and fittings such as toilets and sinks. Then the panelised system can come with services encased so its just a case of connecting the systems together. 
· Cost effective – These systems are both are manufactured in a factory setting so waste material will be minimal. Also there is less of a workforce needed on site. 
· Aesthetics – As the hybrid system uses both panelised and volumetric systems. It can improve on aesthetics compared to just using a volumetric system. This is due to the use of panels. 

[bookmark: _Toc101991228]The disadvantages of hybrid construction are
· Transportation – With this system coming in pods and flat packs there will be more lorries needed increasing emissions and costs. Also as previously stated there are width, height and traffic restrictions around cities so routes and possible police escorts would need to be planned accordingly. 
· Adaptability – With hybrid construction any design flaws or preferences need to be worked out in the design stage. This is due to hybrid construction needing a high level of co-ordination and design quality to be executed perfectly. Any changes the client wants to make would not be possible post design stage as it would likely be extremely costly.

[bookmark: _Toc101991229]Sub-assemblies
Sub assembly systems consist of smaller building components such as trusses, concrete beams, floors etc. These are all constructed off site and delivered to site to be installed. 
[bookmark: _Toc101991230]The advantages of sub-assemblies are as follows
· Cost effective/Environment – Sub-assemblies are made in factories in a controlled setting which lessens waste product subsequently lowering costs and impact on the environment.
· Quality control – As these sub-assemblies are created in factories which are quality controlled all subsequent products are of high quality.
· Time – Sub assemblies save on site time. This is because there is no interference with site works and the manufacturing of these products.
[bookmark: _Toc101991231]The disadvantages of sub-assemblies are
· Adaptability – All sub-assemblies come prefabricated, so if any changes needed to be made it will be costly. 
· Emissions – As prefabricated parts such as sub-assemblies have to be delivered to site. It increases emissions and costs for the job. 
Conclusion
To summarise, the details I have proposed are indicative of a panelised off-site modular construction utilising timber wall panels, joists and trussed rafters as sub-assemblies. This is typical of current house building methods although the construction industry is moving further towards a volumetric solution for the reasons outlined previously.
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