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[bookmark: _Toc39006630][bookmark: _Toc39006765]Introduction
This report aims to show solutions to the ground floor and first floor construction with details and junctions to the external walls. It will also show how the lintels, sills and jambs will be put together. The eaves detailing and roof covering will also be shown and how various features protect the building from weathering and moisture. The final part will show the construction method of the main roof structure also showing the details and fixings. All construction methods, detailing and fixings will be according to the Building Regulations and British Standards.
[bookmark: _Toc39006631][bookmark: _Toc39006766]Ground Floor
The ground is to be laid with a 100mm thick concrete (1:3:6) layer on top of a compacted hardcore bed of broken brick or inert material, which resists moisture. The concrete layer should match the adjoining ground level as shown in fig.1. 
[bookmark: _Hlk38903031]Air bricks will be placed on the opposing external walls with a minimum of 1500mm2 per metre run of wall to allow a flow of air (Building regulations, 2010 pp.37). Sleeper walls will be a honeycomb bond which will provide a flow of air going underneath the suspended floor, which keeps it ventilated and reduces the chance of the joists becoming damp which would cause mould fig.2.  The distance from the 100mm concrete layer to the wall plate is 75mm and the distance from the concrete layer to the timber joists is 150mm as stated in the building regulations  (Building regulations, 2010 pp.38).
A DPC of impervious material will be put through the sleeper wall and main cavity wall to stop materials that can carry moisture from the ground reaching the joists as shown in fig1.
Using the TRADA tables, timber class 24, to cover the spans of each room the chosen joists used will be 220 x 47mm with 400mm spacing, which covers a span of 5.13m (BM Trada Engineering team, 2014) 
The span of joists will not exceed more than 6m as the joists are supported by joist hangers on the inner leaf of the cavity wall (Building regulations, 2010 pp.31).
Where partition walls will be erected, a double joist solution will be used for extra support for the partition wall as shown in fig.3.
Galvanised steel herringbone struts will be fixed to the centre line of the joists as the joist span exceeds 2.5m according to BS 8103-3:2009 (BSI, 2009; Chudley & Greeno, 2014 pp.772). Galvanised steel lateral restrain straps will be placed at intervals of 2m to prevent horizontal movement of the joists as shown in fig.4.
At the top will be a particle board ready for the final tongue and groove finish to be laid. The tongue and groove boards are to be laid at right angles to the joists and are to be fixed using a nail gun, where the nails are nailed at 45 degrees into the tongue edge (Chudley & Greeno 2014 pp.765)
[bookmark: _Toc39006632][bookmark: _Toc39006767]Cavity Walls
The outer leaf of the cavity wall will be separated from the inner leaf to prevent any precipitation to the inner leaf (Building regulations, 2010 pp.45). The cavity walls will have an air space going down of at least 225mm as shown in fig.1. The cavity wall will have a 50mm residual cavity. A DPC of bituminous material will be placed at a minimum of 150mm above ground level as shown in fig.1. A cavity tray of 150mm drop will be built into the cavity wall, leading water from the inner leaf to the outside wall as shown in fig.5. Weep holes will be in place to allow water to be directed to the outside. 
Stainless steel Twist-type wall ties will be used to keep the inner and outer leaf’s in place as a homogeneous unit. 
The smooth external render will have a total thickness of 20mm made up of two coats (Building regulations, 2010 pp.44).

[bookmark: _Toc39006633][bookmark: _Toc39006768]First Floor
Galvanised steel restraint type joist hangers will be used for the upper floor and will be fixed to the inner leaf of the cavity wall blockwork as this is the load bearing wall. The joists will be fixed to into the hangers as shown in fig.6.
Galvanised steel herringbone struts will be used at the mid span of the joists to provide joist stability for lateral support  (BM TRADA, 2014; TRADA, 2018).

[bookmark: _Toc39006634][bookmark: _Toc39006769]Openings
For a soldier course a pressed steel lintel will be fixed in place with mortar with a 150mm end bearing each side. The flange overhang will be sealed from underneath with a mastic seal to stop water from getting in underneath. A DPC will be laid over the lintel to direct any water outside. A bed of mortar will be laid on top of the DPC so the bricks can be fixed into place vertically as shown in fig.7 (Building regulations, 2010 pp.52). Cavity trays will be provided at the lintels, covering the cavity closers and extending slightly beyond. They will have a minimum of a 150mm drop going from the inner leaf to the outer leaf, directing water outwards (fig.8 and 9). The cavity tray upstands will be sealed, and perpend weep holes will be provided, allowing the water to escape (Building research establishment, 1982).
uPVC cavity closers will be fitted with insulation material will be used to close all window openings, reducing any possible thermal bridges (fig.8 and 9)  (Building regulations, 2010 pp.52).
[bookmark: _Toc39006635][bookmark: _Toc39006770]Eaves and Roof covering
The vapour permeable underlay will be extruded polypropylene fibre and will be fixed over the rafters to protect it from moisture (NFRC, 2015). The underlay will extend slightly over the tilting fillet and fascia board so that it leads into the guttering as shown in fig.10 and as stated in BS 8000-6:2013 (BSI, 2017 pp.6). The guttering allows for collecting discharged rainwater from the roof, which will be fixed to the fascia. The fascia is the closing member of the roof, which is made from plastic, so it protects the roof from weathering. The fascia will be fixed to the soffit board making the eaves weathertight as shown in fig.10 (Building regulations, 2010 pp.55). A continuous insulation layer will be laid on top of the underlay to avoid any thermal bridges (Building regulations, 2010 pp.25).
The natural slate singles are a weather resistant material and will be sized 250 x 500mm with a thickness of 4mm. The slates will have a minimum head lap of 76mm as the rain exposure is severe according to BS 5534:2014+A2:2018 (see table 1).
Each course will be double nailed to the battens as shown in fig.11. The top course batten will be fixed to allow the ridge tiles to overlap the top course of shingles. (BSI, 2018)
Batten gauge = (length of slate – lap) /2
                         (500 – 80) /2 = 210mm         (Chudley & Greeno, 2014 pp.517)
A continuous insulation layer will go on top of the vapour membrane to avoid any thermal bridges. For control of condensation a vent of 25mm is needed. At the eaves.

[bookmark: _Toc39006636][bookmark: _Toc39006771]Roof structure
The main roof will be made up of two Queen Post Truss’ as these trusses can cover the span necessary for the main roof while also allowing for the required area for storage. The straining beam and straining sill will be fixed to the two Queen posts. Two struts either side  of the Queen posts will be used for support (fig.12). The frame will be fixed together using galvanised steel connector plates.
The internal wall is the load bearing wall so the wall plate will be fixed to the top of the wall by being bolted into place and then the rafters will be fixed to the wall plate using  restrain straps (fig.12). Purlins will be used to cover the span between trusses by being fixed to a steel cleat. 
The two smaller roofs will be collar roofs as this can cover the span necessary. The intersection of the main roof to the smaller roofs will be where the valley flashings will be fixed, leading rainwater into the guttering. Slates will be cut and fixed accurately to provide weathertight detail. (BSI, 2017 pp.27)
[bookmark: _Toc39006637][bookmark: _Toc39006772]Conclusion 
In conclusion the building regulations and British standards have been adhered to. The building is well insulated and weatherproof as it provides measures against severe rainfall whilst still meeting the brief specification.
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Table 1 – Minimum head-laps and E1 factors for double-lap fibre cement and natural slates, pegged, nailed or hook fixed (source BS 5534:2014+A2:2018)
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Fig. 1. Diagram showing suspended timber floor junction with cavity wall
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Fig. 2 Diagram showing cross section of sleeper wall

[image: ]
Fig. 3 Diagram showing double joist partition wall support

[image: ]
Fig. 4 Diagram showing joist hanger, strut and strap
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Fig. 5 Diagram showing cavity tray with weep hole
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Fig. 6 Joist hangers for upper floor
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Fig. 7  Diagram showing soldier course
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Fig. 8 Diagram showing window jamb
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Fig. 9 Diagram showing window cross section
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Fig. 10 Diagram showing eaves detail
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Fig. 11 Diagram showing shingles fixing
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Fig. 12 Diagram showing queen post truss
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