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1 [bookmark: _Toc62207142]Introduction

This report has been comprised to highlight and address some of the construction details required for a timber frame build. The details covered within this report have been selected to give a better understanding of materials and methods used for this timber frame construction and to show you how it complies with the relevant building regulations.
2 [bookmark: _Toc62207143]Ground Floor Construction with External Wall

The ground floor construction detail can be seen in the diagram below with dimensions and materials stated.
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A raft foundation was deemed structurally sound for the proposed dwelling due to the site conditions. It consists of large concrete pour over steel reinforcement mesh. The foundation is a depth of 150mm, but where a load bearing wall is located the raft foundation depth is increased to provide more strength as seen in the diagram. Underneath the raft foundation will be 150mm of compacted hardcore.  This helps evenly spread imposed loads and provides a firm base for the foundation to be poured on to.  A sand blinding will be on top of the hardcore to ensure a smooth flat layer to pour the concrete onto. Approved document A, from the building regulations 2010 gives guidance on British Standards to comply with. “BS 8110-1:1997 Structural use of concrete. Code of practice for design and construction,” (WG 2010).
As seen in the sketch, a damp proof membrane (DPM) is placed over the concrete foundation to stop any moisture passing through into the structure and seeping into the insulation. Placed over the DPM is Kingspan Kooltherm 120mm K103 Floorboard with a separation layer laid on top. The underfloor heating system is then laid on top of this and covered by a 75mm screed. The make up of this ground floor construction provides a U Value of 0.12 W/m²K. Approved Document L1A section 9, states the minimum U-Value for a new domestic dwelling must be 0.13 W/m²k, therefore compliance with the regulations has been achieved.  
Approved Document B, relating to fire safety guidance on how to meet the fire standards, can be found in part B3 (WG 2010B). More information and  documentation on how this ground floor construction meets regulations can be found through Kingspans website (Kingspan 2020).
The ground floor meets the regulations for moisture resistance set out in Approved document C, which states, ”Any ground supported floor will meet the requirement if the ground is covered with dense concrete laid on a hardcore bed and a dampproof membrane is provided. Suitable insulation may be incorporated.” (WG 2010c). BS 5250:2002 Code of practice for the control of condensation in buildings is to be followed.
The wall Construction consists of a C16 Timber frame cavity wall with stack bonded facing brick work and blockwork with a smooth render finish as the external leaf. 
Stack bonded facing brickwork provides a weak bond, but by using wire bed joint every course, it will strengthen the bond. Inside the brickwork will be a 50mm Air cavity followed by 60mm Kingspan Kooltherm K12 Framing Board and a breathable membrane which overlaps to the DPC, 150mm above ground level. A 9mm OSB is attached to the outside of the C16 140mm load bearing timber frame. More information on how the timber frame meets the standards can be found at, BS 5268-2:2002 Structural use of timber.
The timber frame is insulated between the studs as annotated in the sketch. Blockwork has been used to bring the timber frame above the DPC to ensure it isn’t exposed to any moisture. A sole plate sits on the blockwork with a bottom rail on that which holds the timber frame firmly in place. The DPM comes over the blockwork and overlaps with the DPC. Inside the Timber frame is a polythene vapour control layer which runs down to DPC level where it overlaps with the DPC and DPM to take moisture out of the structure, complying with Approved Document C section 5.4 (WG 2010c). Plasterboard is then the internal finish. 
The wall construction provides a U-Value of 0.15 W/m²K and this was calculated using Kingspans U-Value calculator (Kingspan 2021b). This complies with the maximum allowance of 0.18 W/m²K set out in approved document L1A section 9. 
Cavity wall ties are to be used 2.5 ties per square meter in accordance with what is stated in Approved Document A section 2C8 (WG 2010).
To prevent damage through condensation and mould growth the external wall will comply with section 5.36 of Approved Document C (WG 2010c).

3 [bookmark: _Toc62207144]First Floor Construction Detail

The first-floor construction detail junction with the external wall can be seen in the sketch below with annotated materials and dimensions. 
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A traditional solid timber finish has been used for the first floor and built into the timber frame. British standards for timber uses are listed in Approved Document A under section 2B1 (WG 2010). BS 8103-3:1996 gives more guidance on timber floors used in a domestic dwelling.
Under the joists is a service cavity to allow services to be placed into the ceiling. It is filled with an acoustic mineral wool is stop the passage of sound. The deck placed on top of the joists is to be of a suitable material with a minimum mass per unit area of 20kg/m². This is to comply with Approved Document E section 3.100 (WG 2010d).
Cavity barriers of 38mm timber or thicker to comply with section 7 of Approved Document B (WG2010b).

4 [bookmark: _Toc62207145]Eaves Detailing and Roof Covering
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As seen in the sketch below the roof structure is supported by the timber frame. The rafter and the bottom cord meet and are attached to the head binder which is attached to the top rail. The outer leaf of brickwork and blockwork with a render finish is only supporting itself and not the weight of the roof, although connected to the timber frame through the wall ties for additional support. A cavity barrier has been placed at the top of the cavity to slow the spread of smoke and flames as required in Approved Document B section 7 (WG 2010b).
A ventilation gap in the soffit allows air to pass through the cold roof structure minimising condensation. A 50mm gap allowing the ventilation to flow into the main roof structure is maintained by the rafter. The U-Value of this roof structure is 0.07 W/m²K, this is achieved by having 150mm Kingspan Kooltherm pitched roof board between the ceiling joists and having a further 150mm insulation placed on top of the ceiling joists. The calculations were worked out via Kingspan’s online U-Value calculator at (Kingspan 2021b) and come well under the maximum permitted U-Value for a new dwelling roof set out in Approved Document L1A (WG 2014).
A vapour control layer runs under the ceiling joists and connects to the walls allowing moisture to run out into the cavity. The overhang of the roof truss is connected via a nogging which is protected by the soffit and attached to the external leaf of the structure via a wall plate, thereby not leaving a gap where wildlife could find a way into the roof structure.
Attached on top of the rafters is a 18mm sarking board. This adds to the structural stability of the roof and adds an extra layer of protection. A layer of sarking felt is then laid on top of the sarking board to protect against any windblow rain that makes it through the metal sheeting. 
A Euroclad Vieo roof system, which is a metal profile sheeting, will be attached to the sarking board. Rock bars will be placed out every 600mm centres and the metal sheeting will be attached via sliding clips with stainless steel fixings, thereby allowing the sheet to move under thermal expansion. Ridge closures are then fixed into place and flashing added. Fixing for the flashing is to be located so that any water ingress is to drip onto the roof sheet and not into the building structure. Ridge flashing is to overlap the verge flashing and be attached by rivets. Further guidance for this construction can be found at (Euroclad 2021). 
As stated in Approved Document A section 4, the roof covering must comply with BS 6399: Part 3 (WG 2010). This roof fixing meets required standards in Approved Document C part 6.4. “It has overlapping dry joints, is impervious or weather resisting, and is backed by a material which will direct precipitation which enters the roof towards the outer face (as with roofing felt).” The roof structure complies with section 6.14 ensuring there is resistance to condensation and mould growth (WG 2010c).
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The main roof structure consists of a prefabricated fink truss attached to the timber frame, as seen in the diagram below. The truss is attached to the timber frame at each end of the span where the bottom cord and rafter meet (commonly called the heel) and are attached to the frame via the head binder. Steel truss plates are used where different parts of the timber truss connect as seen in the sketch. The timbers shaped like the letter W are the supporting struts and are what allow the roof truss to span the house without the need for any supporting walls.  The weight of the roof structure is transferred down into the timber frame. Longitude ties and diagonal bracing is then placed inside the trusses to aid the support. 18mm sarking board placed on top of the rafters also add to the structural stability of the trusses which are spaced out at 600mm centres.
Approved Document A references, “BS 5268-3:1998 Structural use of timber. Code of practice for trussed rafter roofs.” (WG 2010). The roof will comply with Approved Document B section 11 roof coverings (WG 2010b) and meet the relevant fire safety standards. Already stated in the eaves detail is how the roof will comply with other relevant building regulations.

6 [bookmark: _Toc62207147]Advantages, Disadvantages, and Alternatives to the Roof Structure

Using a prefabricated Fink truss provides a cost-effective method to constructing the roof structure as it is made offsite to specification.  This takes external factors such as poor weather and poor working conditions out of the equation, potentially resulting in better quality work and less exposure to the elements for the materials. Due to the nature of it arriving to site already assembled, labour hours and build time will be reduced. A cold roof provides an excellent thermal performance; however, using a Fink truss restricts use to the attic space due to the position of the supporting web and could potentially need a crane to put in place, adding to the overall cost. The use of a prefabricated roof truss does require the site to have good access for the truss to be delivered. 
A cut roof is an alternative that could be used instead of a trussed roof. This is where a skilled worker cuts the timbers and constructs the roof on site. This can be a benefit to a project with poor access as timbers can be brought in at any size. Mistakes or errors can be rectified on site and there is more flexibility with designing the roof space. However, poor weather can slow the build time depending on the time of the year and may even damage the timber being used. Constructing the roof on site leaves more opportunity for mistakes and increases the amount of labour and manual handling required on site. 

7 [bookmark: _Toc62207148]Condensation

Surface condensation is a common problem in many domestic dwellings. This is where humid air hits a cold surface such as a bathroom or kitchen window. Commonly this is not the cause of most problems that can occur from condensation, but in extreme cases it can be the source of mould growth and can even cause dampness in plaster and other internal finishes. (PCA 2021) was a good source of information.
Interstitial condensation can be much more of a serious problem which can occur when the actual air temperature and the dew point meet. If this occurs at a point within the construction of the building it can have massive impact on the materials used. For example, it can cause mould growth and even cause timber to rot. If insulation gets damp it can become ineffective and start to sweat into the internal leaf of the structure, in turn accelerating the negative effects. (Doggart 2012) provided good information on this.

8 [bookmark: _Toc62207149]Ventilation Sketch
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9 [bookmark: _Toc62207150]Summary


A timber frame can provide an excellent alternative to constructing a house, providing it is done properly and to the required standards. It Is imperative that it is correctly insulated and ventilated. The building regulations provide great information on how this can be archived.
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