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[bookmark: _Toc62251603]Introduction
[image: ][image: ]The report contains technical information requested by a client who has received planning permission to develop a single 2 storey timber frames domestic building. The client is unfamiliar with timber frame construction and has asked for specific details regarding the ground floor, first floor, eves and main roof structure. The technical information for each element will be presented in neat annotated sketches and demonstrate the necessary requirements to comply with current building regulations. The report will also look at the importance of ventilation within a building and review the chosen method of roof construction and its finish.

[bookmark: _Toc62251604]Ground floor construction
Timber frame construction is lighter than traditional masonry construction, but the foundations are essentially the same as would be used in traditional constructed buildings (Riley and Cotgrave, 2013). It is important that the wall panel of the timber frame is protected by the damp proof course and that the damp proof course is not penetrated with a fixing as this would give moisture an opportunity to get into the timber and potentially rot the frame. As seen in the illustration F1 behind the plasterboard there is plywood pattress which makes it easier to hang cupboards and shelving off the walls. Also, there is a void to allow space to run services through behind the walls. As to the specification there is additional insulation in the cavity as well as the insulted C16 timber frame.
[bookmark: _Toc62251605]Section
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[bookmark: _Toc62251606]Building regulations and further information
[bookmark: _Hlk62247610]The design and final drawings must be completed by a competent person and apply to all relevant building regulations and approved documents such Part E2 for sound. The additional insulation along with using fire rated plasterboards helps achieve high levels of sound and also thermal insulation which comes under part L. The British standard for designing and erecting timber frame dwellings is BS 5268-6.2:2001 (BSI Group,2021)
[bookmark: _Toc62251607]First floor construction
[image: ]The first-floor construction as shown in F2 demonstrates the connection between the floor joist and the wall panel as the joists sit directly on the lower wall panels. The figure also demonstrates how the desired tongue and grove flooring sits on the floor joists. This section also gives an example of the blockwork and external render.
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[bookmark: _Toc62251609]Building regulations and further information
In F2 you will see the use of cavity barriers which are vital to comply with building regulation and part C approved document in regard to fire safety. Also, the use of the wire reinforced mineral wool will improve fire safety and prevent the spread through compartments.
[bookmark: _Toc62251610]Eaves and roof covering
[image: ]The desired roof finish of metal sheeting is shown in F3 illustrating how the sheet is fixed to the OSB board which is fixed to the trusses. The gaps between the trusses are filled with insulation and covered by a breather membrane. The gutter will collect water and allow it to flow away from the structure. The blockwork does not meet the soffit as there is a gap to allow for differential movement as its possible that timber frame may shrink a little bit.
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[bookmark: _Toc62251612]Building regulations and further information
To control the ventilation and comply to approved document part C there is to be a vent in the soffit which will prevent the build-up of moisture. 

[bookmark: _Toc62251613]The main roof structure.
[image: ]Section F4 shows the raised tie truss that is require in the specific building as the first floor uses the roof space as part of the first floor, therefore instead of the insulation being in the loft space it runs along the edge of the roof. 
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[bookmark: _Toc62251615]Building regulations and further information
Trusses are designed in accordance with the current code of practice which is BS 5268: Part 3. 
[bookmark: _Toc62251616]Roof Structure Review
There are many advantages and disadvantages to have a tied truss roof structure and the chosen finish has its own pros and cons. 
[bookmark: _Toc62251617]Structure
Having the raised tie truss allows the first floor to use the loft space as part of the space. The truss can be prefabricated off site and brought on when needed and installed. An alternative to this, if loft space were required for example storage, a fink truss could be used, and the ceiling would be at the eaves level. The disadvantage of a fink truss is the loss of more open, high ceilings. 

[bookmark: _Toc62251618]Roof finish
[image: ]The chosen method of finish – metal profile sheeting - is made by multiple manufacturers and can come in an array of colours and designs.
















[bookmark: _Toc62251619]Advantages
Metal profile sheets are low maintenance as they can cope well with snow, frost, and heat. Additionally, they do not absorb moisture unlike other materials such as wood or brick which dramatically reduces things like mould which can be destructive and harmful to health.
Metal profile sheeting can now be flexible in regards to design requirements, for example types of metal like aluminium and steel can come in different patterns and textures that aesthetically appear as wood. You can also choose a wide range of colours. Another advantage of choosing metal profile sheeting is its fire-resistance capabilities. Metal is very recyclable and can be reused. Finally, metal profile sheets are lightweight will not add too much weight on the property plus also from CDM prospective its better for manual handling.
[bookmark: _Toc62251620]Disadvantages
Installation of this steel profile sheeting demands skilfulness and experience to avoid mistakes which could potentially make it harder to find someone to install it and has added cost implications. Rusting is another issue with metals as the surface can easily scratch and paint would peel off accelerating the rusting process. Finally, metal can be noisy when rainwater hits its surface but this can be accounted for with additional sound insulation or for some people it wouldn’t be a problem in the first place.
An alternative roof finish could be slate tiles as a more traditional option. Advantages would be aesthetic and a more cost-effective build as no specialist trades required as a more common roofing method. Disadvantages would be  possible cost, longevity and more high maintenance.
[bookmark: _Toc62251621]Ventilation
Appropriate ventilation is a vital in any building and is even more critical in timber frame construction.
[bookmark: _Toc62251622]Condensation
When warm moist air makes contact with a cold surface condensation is created. Air is made up from oxygen and water, and when the air is saturated and unable to hold the surplus moisture it condenses. The temperature at which this occurs is described as the Dew Point. This tends to happen more in winter temperatures when there is great difference in room temperatures and external temperatures. External air temperatures tend to be much lower and external walls and windows are much colder. 
Normally the following process occurs: 
1. The building fills with cold air 
2. The air is warmed by an internal heating system. 
3.  The warm air takes up moisture, usually created by cooking, showering etc. 
4.  The moist air then lands on cold surfaces, e.g. units, walls, etc. and is then cooled below the Dew Point. 
5. [bookmark: _Hlk62247363] As the excess moisture is released, condensation occurs. Walls in kitchens and bathrooms (where atmospheric moisture levels are usually highest), solid external walls, un-insulated solid floors, and cold bridges such as concrete lintels set in cavity walls are commonly the areas in which condensation takes place (Property Care Association, 2013), 

[bookmark: _Toc62251623]Methods of ventilation
To ensure a comfortable healthy internal environment within a domestic building, effective ventilation is critical to wellbeing. Cold bridging, when two cold surfaces touch, can occur where fabric allows heat to escape at a much higher rate than elsewhere. This tends to be common near openings such as windows for example and could result in mould growth over a medium to long period of time. 
Good ventilation can effectively eliminate condensation problems. Ventilation of the external walls of a timber-framed construction is necessary so as not to allow moisture build up in the cavity which may cause decay to the structural timbers. Therefore, external walls of a timber framed dwelling are normally comprised of a number of layers which can be seen in F5
Ventilating the cavity is achieved by using proprietary perpend ventilators (see figure 2). Ventilators should be installed as part of wet-works phase i.e. brick laying or rendering. It is recommended that they are installed at both the base (see figure 1) and top of the external walls at a minimum of 1.5m horizontal centres. Allowing air to move inside the cavity the base ones allow any moisture that is present in the cavity to be drained away.
Another option to ensure good ventilation in a timber framed cavity is the use of breather membranes. These allow the structural timber to breathe. 
After a building has been constructed there may still be some drying-out of timbers occurring within the walls, this breather membrane will allow moisture to pass through into the cavity and be drained away using proprietary perpend ventilators.  
The use of a membrane also protects the frame from moisture access as it only allows moisture to pass in one direction (inside to outside). 
If breather membranes are ever damaged or broken, they must be repaired immediately especially if weather is inclement. If damage is beyond repair of either the membrane or vapour barriers, then they should be replaced. 
To ensure moisture is minimal and condensation is avoided within a timber-framed wall a vapour barrier or vapour check is installed (figure 1). This layer is fixed to the timber studs on the inside of the wall (warm side of the insulation) and respective joints should be lapped and taped sufficiently to ensure the tightest seal. 
While this layer will reduce the amount of moisture getting to the cavity, the drying-out of timbers within the wall will produce moisture which will be drained by the use of the proprietary ventilators as it will not be able to pass the vapour barrier to the inside of the property.
If this vapour barrier is damaged, which can happen during transportation, installation, or when electrical/plumbing services are being fitted then it must be repaired to regain the tight seal. 
Care must be taken when creating holes for services etc to ensure that this work is carried out correctly as these are areas that moisture commonly can get through the vapour barrier and cause problems. 
[bookmark: _Hlk62247991]All openings in walls needed to be treated with equal care ie. windows must be treated in the same manner and sealed correctly (Property Health Check, no date)
As seen in F5 the use of a vapor barrier on the warm side of the insulation may be found necessary to prevent condensation occurring behind the layers of insulation.
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[bookmark: _Toc62251625]Conclusion

In summary this report has covered the 4 main details asked for by the client demonstrating what the junctions and connection look like.  The report has also covered the advantages and disadvantages of the roof structure. 
Finally, the report describes the cause of condensation and the importance of ventilation in timber frame buildings. 
It is advised that this information be used alongside the architects drawing to ensure specifications are met.
[bookmark: _Toc62251626][image: ]Appendix

Rough sketch first draft drawings
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