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Introduction
In this assignment I will look at some of the fundamental building arrangements relative to constructing a domestic sized property. I will examine the requirements and minimum standards that such a building needs to adequately stand up to the elements that it is subjected to over its life cycle. Tried and tested methods have emerged and proven their worth over hundreds of years of adapting to available materials and technology. It is these methods and arrangements that I will take a closer look at throughout this assignment, giving special attention to the construction details and layouts of everyday domestic building elements. I will also focus on physical material connections within a building and what effects they can cause if not installed properly and in a specific way.

Suspended Timber Floor Ground Floor Detail
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Appendix 1. Ground Floor Suspended Timber Floor Detail. Collier 2020 (Not to scale)
The floor structure is constructed out of softwood timber joists with block strutting. A good option is to go with and 8’ x 2’ timber as the floor will be bearing the weight of everything that is put on top of it. The bigger the timber the more strength it can take pushing down on it. The floor is suspended off of the concrete subbase beneath, we achieve this by using joist hangers which are fastened to the masonry at the appropriate points around the perimeter of whichever space they are to fill. They will act as a supporting saddle for the timber joists to sit upon. Sleeper walls are constructed below the structure to support it at calculated points to spread the load of the floor out evenly, this helps alleviate stress across larger spans. Insulation is cut or laid in between the joists to help prevent cold air penetrating the space from below. However, air vents are needed to allow air to flow through the void below the floor, this helps prevent condensation occurring and therefore helping avoid rising damp. This must be in accordance with Part C and Part L of the building regulations, (Building Regulations Part C (Resistance to Moisture & Weather), (Building Regulations Part L (Conservation of Fuel and Power).

Suspended Timber 1st Floor Detail
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Appendix 2. First Floor Suspended Timber Floor Detail. Collier 2020 (Not to scale)
[bookmark: _Hlk38988372]Like the Groundfloor construction, the 1st floor structure is to be softwood timber. As an example, to show the different methods, I assumed the first-floor structure to be built into the blockwork inner skin of the house. The floor would be installed when the bricklayers get up to first floor level and would be integrated into the cavity wall structure. The relevant blockwork would encase the ends of the floor joists, ensuring that they were unable to move. Also, the relevant restraint strapping would be installed to further soften any movement in accordance with BS 8103-1, (Timber joist and restraint strap 6.4.14 NHBC Standards 2020). For both Groundfloor and 1st floor, Solid timber strutting is to be used to maintain a strong and solid frame. This minimises the risk of movement in the timber i.e. twisting of the joists. (Strutting, 6.4.15 NHBC Standards 2020). The part of the joist that is integrated into the wall is to be treated so to minimise the ingestion of any potential moisture ingestion. This can be achieved with liquid treatments and also wrapped in an impermeable membrane.

Suspended Floor Make-up Detail
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Appendix 3. Floor Joist Configuration Detail. Collier, 2020. (Not to scale) (Only for indicating purposes)
The joists would span the area proposed for the floor. They would be fixed at 400mm centres. A last joist would be inserted at the end, 50mm from the wall. Both end joists would be 50mm off the wall. This is to ensure any flooring will be able to fly right up to the wall. It also provides an expansion gap for when the materials of the building are varying with temperature changes over time. 8’ x 2’ joists will be used with solid timber block strutting of the same size. The strutting will be fixed at 3rds across the floor’s length. This is to ensure rigidity throughout the structure. The relevant restraint strapping will be notched into the joists at a maximum of 1.2m apart in accordance with BS 8103-1, (Timber Joist and Restraint Strap, 6.1.14 NHBC 2020). On the Groundfloor, there will be sleeper walls constructed underneath the relevant floor zone spans that require additional support. Insulation will be cut or laid in between the joists to prevent noise transitions between floors and also the loss of heat through the floor. Tongue and groove softwood floorboards will be cut to size and fixed on top of the joists, to provide an adequate walking surface.

[bookmark: _Hlk38989853]Block Cavity Wall Detail
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Appendix 4. General Block Cavity Wall Detail. Not specific to assignment. Collier 2020. (Not to scale)
Concrete blocks are laid on a foundation that has been deemed structurally viable for the intended purpose. The blocks are laid parallel to one another along the proposed boundary of the new construction. They are laid in this case with a 100mm gap between, forming the cavity. As blocks are laid on top of each other they are bonded together using a sand and cement mortar mixture in accordance with BS EN 998-2:2003. For added strength, they are tied together using stainless steel walls ties.[image: ]
Appendix 5. Stainless steel cavity wall tie. Ancon 2020
After two courses (on average) the ‘Damp Proof Course’ is installed. This is a non-permeable membrane which stops moisture tracking up the blockwork from the ground below. This first two courses are usually in filled with a concrete mixture to provide good stability to build up from. Starting from the outside of the wall the construction generally is as follows:


                         Appendix 6. Flow chart to show external to internal make up of cavity wall. Collier 2020
[bookmark: _Hlk38988447]The make-up of the wall is designed to shield the intended user or inside of the structure, from the elements outside that are trying to penetrate it i.e. Heat, Moisture, Wind. So, a cover, in the form of render, is applied to the outside skin of the wall to ensure no moisture can penetrate the blocks and potentially track through the wall and cause problems internally. An air gap is left behind the external skin of the blockwork and the insulation to aid with minimising the transition of cold temperatures from the outside to the inside. Insulation board is fixed into the cavity to aid with combatting heat loss from within the building. A vapour permeable membrane is fixed to the inside of the inner skin of the wall to allow moisture to escape and not be repelled back into the building and potentially causing damp issues. A plasterboard is fixed to the inside of the inner skin of the wall and is plastered over. Again, both are semi permeable and allow moisture to flow through. These will also add layers that contribute to the overall Uvalue of the building. Cavity walls are designed in accordance with BS EN 1996-1-1 ‘Eurocode 6. Design of masonry structures, (Masonry Structures 6.1.3, NHBC 2020)

Cavity Wall Opening (Top Detail, Cavity Lintel)
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                             Appendix 7. Cavity Wall Lintel Detail. Collier 2020 (Not to scale)
Regarding openings in cavity walls, whatever is to be built above the opening needs to be supported. There are various ways of doing this including, arches and various forms of lintels. The main types of lintel in modern building are prestressed concrete and steel lintels in accordance with BS EN 845-2 ‘Specification for ancillary components for masonry’, (Lintels, 6.1.12, NHBC 2020). They both have their relevant places, but for the purpose of this exercise, I have detailed the latter. A steel cavity lintel is installed into the masonry of the wall on either side of the opening with a sand and cement mortar mix, ensuring it is securely bonded. The minimum bearing either side of the opening for the lintel is usually 150mm, depending on what it is designed to support. Steel Cavity Lintels can also be fully insulated, helping to prevent any thermal bridging throughout the component itself on the exterior, to the inner part of the wall. As the Lintel is bedded into the mortar joint of the blockwork course, the wall above can be built seamlessly with no need to reconfigure any blockwork to accommodate the lintel.
Cavity Wall Sill Detail
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                                Appendix 8. Cavity Wall Sill Detail. Collier 2020 (Not to scale)
The ‘sill’ is an element designed to deflect water and moisture at a point in the wall where there is potential for water to penetrate. It has a downwards slope usually to encourage water run-off. The part of the cavity that the sill will sit upon, will have a fully insulated cavity closer to aid with combatting thermal bridging at the joint between opening and frame or unit. This will be the same for the sides of the opening, these are called the ‘Jambs’. The window or door unit is fixed to the sill as to ensure that water will track down and away from the joint between unit and masonry. There can be different materials used for sills including, Wood, concrete and metals, providing they have the correct coatings to prevent corrosion over time. Internally, the sill height on average needs to be no less than 800mm on an openable window, in accordance with BCA Technical Guidance Note 16, (Building Control Alliance, 2016).
Attic truss Configuration
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Appendix 9. Attic Roof Truss Configuration. Collier 2020. (Not to scale)
[bookmark: _Hlk38988671]As the building will need a loft room, the attic truss needs to be configured in such away that allows space to do so. The most suitable truss is a ‘Queen Post Truss’. This allows us to utilise the space in the loft most openly, lending itself to a useable room. The trusses will be lifted onto and fixed to the wall plate where they will be spaced and braced at 450mm centres. The trusses are constructed from timber and designed for sizes to match intended purpose. The joints in the trusses are connected using ‘Gang Nail Plates’. Within the gaps between the trusses, insulation will be cut or laid to ensure minimisation of loss of heat and thermal bridging. The roof trusses are to be installed in accordance with BS 5268-3:2006 Structural use of timber (British Standards Institution, 2020). Block Strutting is fixed at strategic points to provide rigidity. Also, fixed on to the internal face of the bottom chord will be our flooring, which will help to tie everything together and provide further rigidity.

[bookmark: _Hlk38990045]Roof Truss Connection Detail
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Appendix 10. Roof Truss Connection Detail. Collier 2020. (Not to scale)
On top of the exterior blockwork walls, there will be timber wall plates levelled and fixed to the masonry. This is to ensure a good even surface for the trusses to be fixed to in accordance with BS 5268-3:2006 Structural use of timber (British Standards Institution, 2020). In addition to this, each truss will be fixed to the masonry with the use of Simpson strong tie truss clips as in Appendix 10. This ensures the tail of each truss is fixed securely and helps maintain a rigid structure.  
                                                                 [image: ]
                                                           Appendix 11. Simpson Strong Tie Truss Clip
Roof Coverings Detail
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Appendix 12. Roof Coverings Detail. Collier 2020. (Not to scale)
The proposed building is to have a slate tile roof covering. On the incline of all sides of the roof, the surface will be fitted with a vapour permeable membrane (or felt) to ensure if any water penetrates through the tiles, then it catches it and directs it down the roof fall and into the gutter before it gets into the internal. Roofing batten is fixed at strategic points all the way up the roof incline, to provide an anchor point for the rows of slates that are to be fixed as the roof covering. The roof slates are rigid tiles that provide the hard shield from the elements. They are overlapped to ensure that no driving rain can get up and behind the tiles. The roof coverings should be fixed in accordance with British Standard BS5534: the code of practice for slating and tiling, (Pitched Roof Compliance, 7.2.1, NBHC Standards 2020). Additional flashings can be used to deflect water, these can be found around any joins on the roof and in the roof ‘Valleys’. They can be plastic, felt or lead.
                                 [image: ]
                                           Appendix 13. Lead Valley Example. https://www.roofingandguttering.ie/
Closed Eaves, Fascia, Soffit & Gutter Detail
[image: ]
Appendix 14. Closed Eaves, Fascia, Soffit and Gutter Detail. Collier 2020
[bookmark: _Hlk38988849]To ensure that rain and wind is not free to penetrate the underneath of the roof space, a soffit is installed. Batten is installed onto the masonry of the external wall at the right height for the soffit to be fixed to level at one end. Soffit can be vented though to allow some airflow to get into the eaves to aid ventilation in accordance with BS5250: the code of practice for the control of condensation 2011. The other end of the soffit board is fixed to the bottom of the barge board or rafter tail. A fascia board is fixed to the upright, end of the roof rafter, again providing protection from water ingestion into the timber and rain getting into the roof space. Guttering is fixed to the face of the soffit to direct rainwater away from the building, and into a downpipe which takes it to a runoff zone.
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