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1. [bookmark: _Toc37491197]Introduction
[bookmark: _Toc30591363]
In this report, I will investigate the construction of various parts of the assigned domestic building. This will include aspects such as thermal efficiency, weathering and ventilation of these parts of the property. This is important to reduce the risk of damp and condensation in the proposed development.


2. [bookmark: _Toc37491198]Construction details

2.1 [bookmark: _Toc37491199]Ground floor

The ground floor detail (appendix A) shows a strip foundation with a block cavity, stretcher bond wall. This includes an air vent installed below the cavity tray for ventilation which is presented in Appendix B. The cavity will be filled with concrete to a height of 150mm below the damp proof course (D.P.C) level. The air vents will be positioned throughout the property to allow air to circulate and prevent any deterioration of timbers and moisture build up. The weep holes will be installed to allow any water that gets into the cavity to be directed back outside avoiding any penetrating damp issues as suggested by Marshal. D (2003). Furthermore, there will be a concrete slab laid on a damp-proof course as supported by Oliver (1998). This is used to prevent any capillary reaction as ground water gets drawn up the wall, known as rising damp. Below this will be a layer of sand which sits on a hardcore base. The sand is applied as a precaution to stop any potential tears in the D.P.C. 

Above the concrete slab, there will be sleeper walls to support the joists for the suspended timber flooring (supported by Ching, 1975). The joists will be fixed to a joist hanger. Joists will be 400mm centres due its traditional construction methods. The joist hangers will be attached to the bearing walls. The timber on the ground floor will be a traditional solid timber. All timber will be treated. Mineral wool will be used in semi rigid boards to insulate the suspended timber floor. These will be held in place with netting. A membrane will be installed over the joists to further inhibit heat loss. This membrane will be breathable to allow moisture between the joists to wicker away. 

The Building Regulations, Document A outlines structural elements of a building as supported by Evans (2015). Eurocodes are standards as set out in this document. Eurocode 5 explains the recommended span of flooring and joists. This is reviewed in the 4th edition (2014) (Parts 1 to 7). BS EN 1995-1-1:2004+A2:2014:2019 relates to Eurocode 5 with regards to the design of timber structure to ensure adequate load bearing support. Additionally, PD 6693-1:2019 suggests guidance to govern the design of timber structures. Also applicable to this proposed development is BS 8103-3:2009 which sets out the structural design of low-rise buildings. It outlines guidance for timber floors and roofs.

Insulation-retaining Wall ties (Appendix C) will be installed with spaces of 450mm vertically and 900mm horizontally in a diamond formation as shown in appendix. Wall ties hold the inner and outer walls together (see appendix D and E), ensuring insulation is held against the internal wall, avoiding any moisture bridging across the cavity and potentially causing damp ingress into the property.

2.2 [bookmark: _Toc37491200]First floor

The First-floor joists (appendix F) will also be on joist hangers, these will be fixed securely to the bearing walls. This method will avoid any damp penetration issues and thermal bridging. These will be of the same material as the ground floor. 

Mineral wool will fill the voids between the joists. This will improve thermal efficiency and reduce sound from the first floor. 

[bookmark: _Hlk33008218]The block cavity wall will be partially filled polyisocyanurate foam board (Appendix E), leaving a 50mm air gap in the cavity for air to move freely. These foam boards will be 50mm thick and 450mm x 1200mm in size and can be easily cut to size around openings and held in place with insulation-retaining wall ties (See Appendix C). These boards will increase energy saving and reduce future costs. It also reduces the risk of water absorption compared to other types of insulation. These boards have foil on both sides acting as a vapour barrier. 


2.3 [bookmark: _Toc37491201]External coverings

The façade will be a mix of render and sandstone cladding. The render will be applied in 2 coats, a basecoat with a waterproofing retarder in the mix, then a topcoat which will use lime to minimise shrinkage cracks. 

This Stucco finish will require painting with a masonry paint for aesthetics and to further weatherproof the walls. The cladding will be adhered to the block work with a mix of latex and cement. This is referred to as thin bed mortar. The stone is then bonded to this. The stone will be lighter due to thickness of veneer cladding, there also is no drilling required to the stone to avoid cracking. When the cladding reaches a height of over 2 metres the integrated clips will be fixed to the wall for extra support. Manufacturers such as zclad (2020) use systems that are efficient and cost effective whilst being aesthetically pleasing. Joints on these panels are in the shape of a ‘Z’ that are interlocking and bonded with adhesive. Thus, forming a waterproof seal on the panels without the need for pointing joints. The plinths and soldier courses will also be rendered with this system adding to this traditional style of build.




2.4 [bookmark: _Toc37491202]Openings

[bookmark: _Hlk33038978]The jambs and reveals will be closed with upvc cavity closures. These have many benefits that include preventing thermal bridging. The upvc acts as a damp membrane and has mechanical grip to allow plaster to adhere to. The inner core is polyisccyanurate foam. 

Catnic galvanised steel lintels (Appendix G) will be used for the external doors and windows due to their lightweight and thermal qualities. These lintels have a built in DPC so any moisture entering the cavity will transfer across the slope of the lintel and disposed through weep holes externally. Catnic lintels (Catnic, 2019) are also resistant to corrosion and chemical attack. These lintels are supplied with an integral plaster key, this ensures a good bond for internal plaster.  Another benefit is continuous insulation to minimise cold bridging. These comply with BS EN 10346: 2009 for protection and BS EN 845-2: 2003 for their own built in DPC. 

The bearings at either end of the lintel is 150mm. The core is insulated to avoid thermal bridging, and this exceeds traditional methods by up to 96%, This will reduce energy loss through the fabric of the house. 

The sill will have a weather drip built in and will be laid on a bed of mortar and D.P.C. which will be tucked behind the sill. The outer masonry leaf is getting rendered, forming a good airtight seal around the sill. Care must be taken when installing as to not drop any mortar or debris down the cavity to prevent future damp issues. 

Reinforced concrete lintels will be used on internal door openings due to being high strength in compression and tension. It is also worth noting that the lintels used in this project comply with BS EN 1996-2:2006. The sills will be precast concrete. In my opinion, these are the best option due to manufacture in a controlled environment, and ease of installation. Also ensuring insulation board is not in contact with the sill to prevent thermal bridging. 

Windows (appendix H) and external doors (appendix I) will be upvc. Windows will be double glazed; installation will be carried out by FENSA approved contractor. The windows will be fitted with trickle vents to prevent condensation around the opening.

Safety in glass. BS 6262:2005 ensures safety in glazing which is covered under approved document N.



2.5 [bookmark: _Toc37491203]Eaves detailing and roof covering

The closed soffit eaves (appendix J) have many benefits, these include weather protection and ventilation as initially researched from Ching (1975). The roof timbers will be vented by soffit vents to gain air movement lower down in the eaves and ridge vents at the top to exhaust the warm moist air. This will greatly reduce the likelihood of condensation and damp. Also, the timbers moisture content can be kept to a consistent level. 

[bookmark: _Hlk32927701]The roof covering (appendix K) will consist of a breathable membrane, treated batten will then be fixed to the rafters. The battens will be British pine and comply with BS 5534:2014+A2:2018. The battens will be 50mm in width and 25mm in depth. Every slate will be fixed in place with copper nails to avoid any corrosion. 

The ridge tiles (appendix L) will be laid on a bed of mortar keeping to the traditional methods. The mortar will be high strength and trowelled onto the slate with a stiff consistency. The natural slates will be laid in a double lap formation, this means every slate is overlapped twice to withstand high winds and rain ingress. The slate size is 600mm x 300mm and approximately 4mm in thickness. The heap lap will be 80mm. This varies due to weather exposure. Slates will comply with BS 5534:2014+A2:2018 to ensure against rain exposure.  Slates are aesthetically pleasing and impermeable to water, also non-combustible. Slates are known for their long lifespan.  

The facia, guttering, clips and downpipes will be pvc. Facias and soffits will be nailed to timber backing boards. Downpipes will be secured by clips which are fixed with plugs and screws into the masonry. Guttering’s will collect rainwater from the roof, flowing towards the downpipe outlets placed around the property. 




2.6 [bookmark: _Toc37491204]The main roof structures

The main roof will be a queen truss design (appendix M). Mindham (2006) supports that this is a simple design and lighter than similar roof construction methods, providing room space within the attic. A ceiling is provided by a straining beam connected to the queen posts, working in compression. Struts and straining posts fixed in place with purlin cleats lower the queen posts, also assisting compression. The queen posts prevent the tie beam from sagging. Queen posts and the tie beam work in tension. 

The tie beams will be of suitable thickness to take loads. Purlins will support the rafters. Rafters will be fixed to the ridge board (appendix K) and wall plate with galvanised clips. Purlins will be laid horizontally from wall to wall, allowing a span ranging from 8 to 12 meters. 

The roof consists of three gabled ends and one gabled end on the utility room. Intersects and ridgelines are perpendicular to each other. The roof pitch is at 40°, allowing adequate rainwater runoff and enhancing ceiling height in attic rooms. 

There will be two valleys on the main roof and need extra support. The main roof purlin will have a valley roof purlin attached to it. The valleys will be dressed in lead (appendix N) and direct the rainwater into the gutter. 

The wall plate (appendix O) will be bedded in mortar and levelled. The wall plate will then be secured by a wall strap which is fixed to the bearing wall. 

To gain natural light into the attic rooms 3 roof windows (appendix P) are to be installed. 

The attic rooms will be divided by stud partitions and in between the studs will be insulated. The insulation in the attic will be polyisocyanurate foam board. This will reduce the chance of thermal bridging and acting as a vapour barrier as the boards have foil on either side.

It is worth noting that timber partitions as shown in the initial design drawing should comply to BS EN 336. This regulation ensures compliance that noggins are strong enough to stop buckling.



2.7 [bookmark: _Toc37491205]Other

As supported by British Gypsum (1995), a BS5750 quality assured company, internal plaster will consist of a base coat and topcoat of finishing plaster. Base coats will consist of 4 parts sand, one-part cement and a plasticiser to make the mortar easier to apply. The gypsum topcoat will be applied in two coats totalling 3mm thickness. 

Jambs and reveals will require stainless steel beading fixed to the corners leaving a sharp clean angle. 

Ceilings and partitions will be plasterboard, first and second floor joists and partitions will be 400mm centres, as the traditional building methods. This requires 12.5mm plasterboard and screwed in place with drywall screws. 


3 [bookmark: _Toc37491206]Conclusion

Overall, the building shows solutions for thermal efficiency and ventilation from its ground level within the suspended timber floor. Also ensuring against weathering problems at the ground level with drainage solutions. 

This continues throughout the height of the building with systems in place of the cavities, doors, windows and the roof, ensuring effective diversion of water throughout. Also, investigating appropriate methods of retaining heat in the property whilst efficiently ventilating the rooms. Obstacles are apparent due to its traditional construction method. 
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