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1.0  Ground floor – Construction, detailing and junctions with external walls.
For the ground floor construction, I am starting with the cavity wall construction. The building is using a standard cavity wall construction; brick and block with partial full cavity insulation and a smooth render finish externally. The ground floor will also include a suspended timber floor which will be constructed of timber joists and boarding.
1.1 What is a cavity wall?
A cavity wall is constructed of two separate walls for a single purpose with a space or a cavity between them. The inner wall is called the internal leaf and the outer wall is called the outer leaf. A cavity wall can also be called a Hollow wall. There are many different types of cavity walls, with some cavity walls using insulation with the cavity for thermal properties to the building. The size of the cavity should be constructed between 4cm to 10cm with the internal and external leaves being at least 10mm in thickness. These two leaves are being interconnected by metal ties or links.
1.2 Standard cavity wall construction
The standard cavity wall is constructed by constructing a foundation with a concrete fill up to ground level. From the ground level the cavity will have partial fill of insulation above the DPC (Damp-proof course) which is at least 150mm above the ground level. Within the first course of the face bricks which is the external leaf you will have to include weep holes. These weep holes should be installed at regular intervals to allow as much moisture to escape from the cavity as possible and also to allow air flow within the void of the suspended timber floor. The partial fill cavity boarding used within the cavity is using a product such as Celotex or equally approved. When constructing the internal and external leaves, you need to use a minimum of 3 wall ties and retaining clips per square metre of masonry wall constructed. The spacings of these ties need to be no greater than 900mm horizontally apart and 450mm vertically with all ties being a minimum of 50mm set into each leaf. The design for these ties is not only to tie both leaves together and work homogeneous, but they are also to stop water transfer through the cavity.

[image: ]Appendix A below illustrates the construction of the cavity wall and all the components that are required to make the wall successful and efficient.







Appendix A – Cavity wall

1.3 Suspended timber floor
The suspended timber floor is a ground floor structure which includes a void underneath. The process of constructing a timber floor is to start with constructing sleeper walls in which the timber joists will sit on. These timber joists are also supported each end by being installed onto joist hangers on the internal leaf joist hanger support joists. The joists are also fixed together with metal herringbone struts. With the void below, it allows for air flow and ventilation which then reduces the chance of mould and dry rot. There are disadvantages with a suspended timber floor as it would leave draughts and cold air in the house due to the air flow in the void if the floor is not installed correctly. By using insulated panels then this would prevent this issue of having a draught and cold air entering through. 




[image: ]Appendix B – Suspended timber floor
2.0 First floor – Construction, detailing and junctions with external walls and restraints
2.1 Internal walls
When constructing the masonry internal walls, you must ensure that these get tied into the external walls for the building to work all in one. To do this you need to include the blockwork into every other course of blockwork in the internal leaf. This technique would ensure that all the walls are tied together and there would be no movement with walls which would result in internal cracking. 
3.0 Openings – solutions for lintels, sills and jambs
3.1 Lintels and sills
With all structural openings including windows and door openings, there is a lintel required to support the brick/block work above from collapsing into the opening. There are many different types of methods for supporting the opening, some of these methods includes using concrete, metal or timber lintels and larger openings can use metal RSJ’s or concrete with reinforcement which can be cast in-situ. For this build, I will be using a standard steel cavity lintel in the external wall openings. When installing the steel lintel onto the cavity wall, you need to ensure that there is a bearing of at least 150mm on both leaves and also that the lintel is level along and cross the lintel. When further constructing both leaves above the lintel, the maximum you should go on any one side is 225mm to stop any loads and rotation on a single side of the lintel. You must ensure that the mortar has cured before applying any heavy loads above it, such as floors etc. You also need to include a DPC on the lintel [image: ]which is a NHBC Standard ensuring that it is turned up at the end to stop the water coming off the lintel and into the cavity. Appendix C below shows the lintel performing correctly within a cavity wall construction opening. 
Appendix C – Metal lintel
3.2 Jambs
When creating openings on internal walls for doors etc, you need to ensure that they are installed correctly as even though there will be lintel situated above the opening the door jamb will still have some loads across the head which needs to be transferred around it. There are many different considerations which need to be made when installing a door jamb and these are as follows:
1. The door jamb needs to be the correct size for the opening.
2. It needs to be nailed together ensuring that it is square before installing into the opening.
3. [image: ]Once the jamb is together, squared and put into the opening, you need to check that it is level vertically and horizontally. This is important as if the jamb is over-hanging more on one side then it will cause problems with installing the architrave etc
Appendix D – Door Jamb
4.0 Eaves detailing and roof covering – indicating weathering, fixing and laps
4.1 Eaves
The eaves for this building are closed, this means that the roof members are not visible and by them being closed by boarding, this does not allow for major air flow up through the roof space. Closed eaves have very little or no overhang. An eave is a part of a roof that projects out horizontally beyond the side of the structure in which it is covering. With open eaves some of these structures can provide shade and protection from rainfall, yet other can just be for aesthetic functions, creating a definite distinction between walls and roofs. A closed eave example can be seen in Appendix E below. 

[image: ]Appendix E – Closed eaves


4.2 Roof covering
The roof covering which has been chosen is a natural slate. You can use natural slate shingles for pitches which have a pitch in the range of 20⁰ to 45⁰. These slate shingles can be fixed in two ways, they can be doubled nailed at the top of the slate or they can be doubled nailed at the centre, this is depending on the setting of the roof batten. When installing these shingles, you need to ensure that the joists between the tiles are staggered as when water gets through the joints it just simply runs down the slate below. You also need to ensure that there is a double lap on the shingles when installed. To finish the slates off at the verges, a half tile needs to be installed. The BS (British Standard) for roof coverings is under BS 5534:2014 + A2:2018. Below is a typical layout of what a natural slate shingle roof would look like and what formation the tiles should be installed.




[image: ]Appendix F – Roof covering

5.0 The main roof structure – Construction, detailing and fixing.
The main roof structure of this building will be the use of the traditional king post trusses. The bottom part of a king post truss acts as a tie beam, with it receiving the ends of the principal rafters and in turn prevents the wall from spreading out. The vertical king posts purpose us to prevent the sagging of the tie beam at the centre of the span of the truss. The struts get connected onto the tie beam and onto the principal rafters in an inclined direction from the tie beam. These struts purpose is to prevent the principal rafters from sagging. Ridge beam is provided at the apex of the roof to provide a support to the common rafters. The truss gets supported on the bed blocks of stone or concrete which are fixed in the supporting walls. 
The span of these type of trusses should not exceed 3m centre to centre. These trusses have got a span of 5m to 8m in length which makes it not suitable for a large span of a building. This type of truss not only provides functionally but also adds beauty to the building. This type of truss can get used for simple roof lines and also short span bridges. Trusses are buildings elements which get put under tension or compression when installed.


[image: ]Appendix G - King Post Truss detail
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