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This report identifies the construction elements and construction interfaces at sections located at ground floor, first floor, eaves and roof. Annotated sketches have been produced to show fabric make up along with details regarding building regulation compliance.

[bookmark: _Toc62250596]Ground floor Construction junction with external wall
[image: ]

“Regulation A1 requires that a building shall be constructed that the combined dead, imposed and wind loads are sustained and transmitted to the ground safely and without causing any movement that will impair the stability of any part of another building” (Chudley et al. 2011, p. 161).  
With the dwelling being built on a reclaimed site the preferred foundation detail due to potential subsidence within the ground strata is that of a raft foundation. The raft foundation spreads the loads of the structure over the entire footprint of the building, thus reducing the load per m2 to be supported by the ground, which are suitable for lightly loaded buildings on soils with low load bearing capacity (Chudley, Greeno and Kovac, 2020). 
“Suitable concrete mixes are produced to BSEN 206-1” (Chudley et al. 2011, p. 216). The raft will sit on 35mm sand blinding as to stop the hardcore becoming in contact with the underside of the slab and causing damaging the DPM. Approved document C section 4 requires the ground slab to resist the passage of ground moisture to the upper surface of the floor, as well as radon and methane. Prevention of all three will require a fibre-reinforced polythene membrane of up to 1mm thickness laid on the blinding material with minimum laps of 300mm (Riley and Cotgrave, 2018).
To comply with building regulation C2, a Damp Proof course will be in place below the ground level to prevent the entry of moisture from the soil, placed 150mm above ground level to prevent moisture moving up the wall by capillary action as well as placed at openings such as windows and doors to exclude the entry of rainwater that falls directly onto the fabric of the structure, all of which are made of materials to BS 743 (Chudley et al. 2011). Consideration is also needed “to prevent ground moisture from the floor transferring to the abutting walls, it is necessary to lap the floor damp proof membrane with the wall DPC” (Chudley, Greeno and Kovac, 2020, p. 314). 
To comply with Regulation 25C (b) the fabric performance values must be as good as or better than the worst acceptable values (Welsh Government, 2018). Polyisocyanurate insulation boards will be used to limit heat loss from the building into the ground and through the external walls, Compliance will be met by the use of 110mm Rigid insulation Board to the ground and 50mm PIR insulation board fitted within the cavity placed directly onto the breather membrane with a maximum of 0.18 W/m2k. The floor insulation depth has Been calculated by calculating the PA of the dwelling from the ground floor plans obtained (0.3) and formulated to give a U value of 0.12 W/m2k .25mm polyisocyanurate board with a minimum thermal resistance of 0.75 m2k/w at the wall perimeters have also been fitted to avoid thermal bridging and to comply with approved document L1A for conservation of fuel and power. The cavity wall inner leaf interrupts the insulating envelope at the ground floor and wall interface. To prevent thermal bridging, condensation and possible mould growth, the cavity insulation should overlap the floor insulation by at least 150mm” (Chudley, Greeno and Kovac, 2020, p.267). 65mm screed incorporating underfloor heating makes up the internal ground floor makeup. A minimum screed depth of 65mm has been made to stop cracks forming from the heat. Additional controls via the way of high limit thermostats will also be needed as to prevent damage.
The outer brick work is stack bonded, arguably the most economical and quickest way due to no cutting of the bricks needed which is good for sustainability. Regarding the wall ties for this type of finish, even though the building regulation A section 2C8 for Cavity walls in coursed brickwork or blockwork states “All cavity walls should have leaves at least 90mm thick and cavities at least 50mm wide. The wall ties should have a horizontal spacing of 900mm and a vertical spacing of 450mm, or alternatively should be spaced such that the number of wall ties per square metre is not less than 2.5 ties/m2. Wall ties should also be provided, spaced not more than 300mm apart vertically, within a distance of 225mm from the vertical edges of all openings, movement joints and roof verges” (Welsh Government, 2010). Due to stack bonded brickwork having vertical joints structurally unsound the wall ties in this instance should be closer at a maximum spacing of 600mm horizontally and 225mm vertically and staggered. Bed joints are reinforced with high tensile mesh woven stainless steel wire (Chudley, Greeno and Kovac, 2020). All wall ties are stainless steel at 225mm in length, sit a minimum of 50mm in both leaves and comply with BS EN 845-1.
To comply With Part M, Access to the building will be that of a level access “Part M will be met by making reasonable provision to ensure that buildings are accessible and useable (Welsh Government, 2017). 
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The joists are spaced at 400 centres with 50mm wide solid timber strutting fitted in line opposed to staggered for the purpose of additional strength. 21mm timber tongue and groove floorboards sit on top of the joists modified to 30-minute fire resistance to comply with Building regulations (Welsh Government, 2020). “Timber, being a combustible material, is restricted by part B of the building regulations to small domestic buildings as a structural flooring material” (Chudley et al. 2011, p.224). 
To comply with approved document B1 with cavity barriers have been installed in order to control the spread of smoke and flame through the concealed voids and cavities within timber frame building. These are introduced at key locations and must be capable of providing resistance to fire for 30 minutes. The key locations are situated around openings, junctions with roof and external walls, the perimeter of the element and within the junctions of cavity walls and fire-resistant floors (Riley and Cotgrave, 2018).   
A cavity tray and DPC has been fitted to protect the cavity barrier from moisture which could cause it to retain water and collapse under weight. The DPC which sits on the tray will be lapped under the breather membrane of the timber frame. “Horizontal cavity barriers (except under eaves) should be protected with a cavity tray. The tray should have a minimum upstand of 100mm” (NHBC, 2020).
The Timber class for this build is C16. From BSEN 338:2009 the general structural grade timber of strength C16 has the fibre stress of 5.3 N/MM2. 
The cavity consists of 50mm PIR insulation to comply with the minimum U-Value for external walls of 0.21 W/m2K and Approved document L. A 50mm clear cavity is left for ventilation. The outer skin at this level consists of medium density blockwork with a smooth render finish. The Block work is 100m in thickness (0.51W/mk) with 25mm render is to BSEN 13914. Together with the internal 120mm ridge. The wall ties are at spacings of 600mm horizontally and 450mm vertically.
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“The eaves of a roof is the lowest edge that overhangs the wall, thus giving the wall a degree of protection; it also provides the fixing medium for the rainwater gutter” (Chudley et al. 2011, p.256). Within the open eaves the space between the rafters and the roof coverings receives insulation over the top of the wall a 50mm air space must remain above the insulation for free circulation through the roof to prevent condensation (Chudley et al. 2011). This is done through a propriety over fascia ventilator and ventilation strip. Roof covering is 0.7mm metal sheeting fixed at 500 horizontals on OSB sheathing board fixed to roof via 25x50 roofing batons at 400mm vertical, this provides weathering protection. This sits on breather membrane lapped at 150mm DPC lapped under roof felt supported by plywood support which extracts moisture to guttering. There is a 20mm gap between soffit and blockwork for shrinkage allowance. 300mm insulation quilt to roof void between chords and one layer at 90 degrees with a U value of 0.07W/m2K. A Cavity barrier is placed at top of cavity to prevent fire spread to the roof space.
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[image: ]
The roof structure has to comply with many regulations. Approved document A for its construction, approved document C for the means of adequately resisting the passage of moisture to the inside of the building and Approved document B1 for the roof to offer adequate resistance to the spread of fire. This has been met by using 400mm insulation to comply with the minimum U-Value of 0.15Wm2K.
All trussed rafters have been designed to BS EN 595 and BS EN 1995-1-1 (Chudley, Greeno and Kovac, 2020). The Trussed rafters are placed at 600 centres and tied together across the back with 38mm x 25mm tiling battens. The roof structure gets its stability and rigidity from these as well as additional support by the way of 25mm x 100mm diagonal wind braces fitted from the bottom corner to the top corner. Additional longitudinal ties have been run horizontally to give added stability.
[bookmark: _Hlk62152008]Lateral Restraints are required to combat excessive wind forces. Galvanised steel straps 30 x 5mm are used to brace the gable end panels and also the external wall to the roof structure. The straps at the gable end sit as close to the ridge as possible and 2m max spacing to the next restraint. Twisted straps are used connecting the rafter to the internal timber frame panel.
[bookmark: _Toc62250600]Advantages and disadvantages of roof structure with alternative method

The advantages of a trussed roof structure are they are manufactured in a controlled factory environment so not only are they extremely strong they are quicker to install. The main disadvantage is that when you use trussed roofs you will be unable to have an attic space. The advantage of the metal sheeting is durability, longevity and aesthetics, but can be expensive to repair if damaged and can scratch or corrode easily if damaged.
An alternative roof structure and covering is flat roof or also known in BS 6100 as a low-pitched roof. The main advantages attached to this roof make up is expense. They are cheaper to construct as well as needing less materials so it’s a very economical solution for main roofs or extensions. Another advantage is that because of its flat nature it can be used as an additional space by the means of a roof terrace, meaning additional space to enjoy outside space or even storage. They can also be designed under the 2.5m height that would not require planning permission (Chudley et al. 2011). 
 Disadvantages of a flat roof consist of limited accommodation for services, increase depth of construction due to the increases in u-values with over joist insulation, encourage the collection of pools of water on the surface causing local variations in temperature, which unless properly designed and constructed may result in deterioration of the covering and consequently high maintenance cost (Chudley et al. 2011). 
A Green roof covering including growing, drainage and moisture retention layer would go well with a flat roof and may eliminate the rainwater pooling issue. The advantages of this roof covering are reduced rainwater run-off, reduction in sound transmission, increased thermal performance and better air quality, fire-resistance increased and would make for a very aesthetic and attractive method with the added bonus of wildlife and biodiversity encouraged. Even though there are a few disadvantages in the way of increased weight needing to be accounted for in the design and a high degree of maintenance to planted areas (Chudley, Greeno and Kovak, 2020). The advantages outweigh the disadvantages from a sustainability point of view.
[bookmark: _Toc62250601]Condensation and ventilation

There are two main types of condensation. Surface and interstitial. 
Interstitials condensation can be harmful and also dangerous due to the impact it can have on the buildings structure, especially in timber frame like wood rot. The Dew point is the temperature at which saturation and condensation occurs when water vapour in humid air is cooled and reaches a saturation temperature where the water vapour then condenses and water droplets are formed. This water can cause damage to the integrity of the building and its properties as well as health risks from mould.
This is combated by the use of design features implemented within the build. These include roof ventilation methods, mechanical ventilation, cavity ventilation, a well-sealed vapour-controlled layer. To comply with document F table 5.1a (Welsh Government, 2017) mechanical ventilation will be used to remove moisture to the atmosphere via the use of 100mm fan with a minimum intermittent extract of 15l/s to all bathrooms and w/c. 150mm fan with minimum intermittent extract of 60l/s or 30 above or adjacent to hob. Trickle vents are installed at external windows and doors to replace air movement in the dwelling with fresh uncontaminated air. Weep holes and air bricks will provide ventilation within the cavity to follow guidance in BSEN 5250:2011(+A1:2016).
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