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Introduction

I have been told to assume that a major property developer has been given the instruction to commence on the construction of a two-storey domestic building. The site is located on a greenfield area. The building is to be constructed with a cavity wall using concrete blocks for the internal and external walls. There will be a suspended timber ground floor and a traditional timbre upper floor. The roof is to be constructed using trussed rafters at a 40° pitch with natural slate coverings.
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Sub-Structure – Strip Foundation

Based on the site information given to me, I have decided to use a traditional strip foundation. My decision comes from the fact that the ground has a firm subsoil – strip foundations are “suitable for most subsoils and light structural loadings” (Chudley and Greeno, 2014, p.275) 

A traditional strip foundation could support all loads imposed on the structure due to the ground conditions of the site. The foundation may require reinforcement bars – in order to make this decision I would have to see an engineer’s report, which is unavailable at this time. As the subsoil is firm it will resist the load of the structure, where as if the ground condition were poor, I would recommend the use of a raft foundation. A raft will allow the full structure to move without causing and damage or defects caused by foundation failure. This is because the raft doesn’t rely on a resistant force from the deep subsoils such as clay or rock. 

Firstly, the full area must be striped of topsoil and the proposed strip foundations must be set out then excavated. The excavated area must then be “mechanically compacted” (LABC, 2018). The area inside on the excavations must also be compacted ready for the ground floor construction. The foundation can then be poured in compliance with “BS 8004:2015” (BSI, 2015) If the concrete is to be reinforced there must be a minimum of 40mm concrete over at the base of the foundation to protect the re-bar. After the concrete has been poured, a vibrating poker is to be used to ensure all air is released from the concrete. Foundations will then have to cure for a minimum of 7 days before any works can commence.

This method of construction is the most cost efficient for this site due to the ground conditions. Another method that could have been applied would have been pile foundations, but due to the low clay content the piles would be deep. As the structure is only going to be used as a domestic dwelling a strip foundation seemed the most suitable method to use. 
Ground Floor – Suspended Timbre Floor

As mentioned in the works information the structure is a suspended timber floor. Please refer to drawing ACBA4001/Q2.1 which is attached to the back off my report. As mentioned above the area inside of the foundation needs to be “mechanically compacted” (LABC, 2018). 50mm of blinding is to be laid on the surface for the concrete oversite slab to have enough base. Sleeper walls will need to be constructed to support the timbers. The sleeper walls also aid ventilation as air can move through. The top of the sleeper wall must be in line with the external / internal DPC. A DPC can then be laid on the top course of the sleeper wall, before a wall plate is added. Both DPCs must be at the same level to prevent moister raising through the structure. 

Timbre joist can now be built-in to the internal wall, on top of the DPC. As a method of reducing heat loss via the floor, insulation boards should be measured and cut to fit in between the joists. The flooring specified in the works information is softwood flooring. This can then be laid over the top of the joists – it is essential that the flooring is fixed directly into the joists and not through insulation boards. 











Upper Floor – Solid Timber

This method of construction is like the ground floor, solid timber joists will be built-in to the internal cavity wall. Joists are to be installed at either “400mm, 450mm or 600mm Centres” (Chudley and Greeno, 2014, p.771) these are industry standards which are put in place for ease of construction and to reduce the amount of waste produced. 

The upper floor must be able to resist movement. To prevent twisting herringbone struts are to be installed at the “centre line of joist span” (Chudley and Greeno, 2014, p.772). Another method for preventing twisting is strutting. Strutting works like the herringbone strut but offers a greater resistance. Strutting should also all be fixed in line but can also be fixed either side of the cent line alternating for each joist – this gives less resistance to movement but is faster and easier to fix. Galvanised steel straps will need to be used on any joints which are parallel to internal walls. The strap will be placed flush with the blockworks, then be fixed in to each joist – spacing for straps is not to exceed 2m in compliance with “BS EN 845-1” (Chudley and Greeno, 2014, p.773). Once all joists are set it position a bricklayer is to fill out joints around the joist with mortar, this exercise is referred to on site as beam fill. 










Eaves Details & Roof Coverings

The works information states that there are to be closed eaves. In order to have closed eaves the rafters must overhang the external wall. An advantage of using closed eaves closed eaves is that air can flow through the roof, decreasing the risk of condensation build up. If the rafters where inline with the external wall, then these would be flush eaves. Closed eaves are capped off with fascia and soffit boards. These boards are to be fixed with nails. Soffit boards also aid greatly with ventilation small holes underneath the soffit allow air to pass through the roof structure, this prevents condensation build-up.

I have been told in the works brief that the roof is to be covered with natural slate. Natural slate is considerably more expensive than the alterative roof covering – fibre cement slates. Natural slate is on average “£5.18 per pack” (Roofing Superstore, 2019) whereas fibre cement slates are on average “£0.91 per pack” (Roofing Superstore, 2019). Additionally, natural slate is required to be double nailed to the roof to ensure they are not misplaced by the loads imposed by the weather. The natural slate must be fixed in accordance in “BS5534 – the Code of Practice for Slating and Tiling” (RCI, 2018)










Roof Structure – Trussed Timbre Roof

Referring to the works information, I have been instructed to construct a timbre trussed roof with a pitch of 40°. The works information did not specify whether the trusses were to be fabricated on site or pre-fabricated, I have decided to use pre-fabricated trusses. There are many advantages of using pre-fabricated timber trusses when it comes to constructing the roof. From speed and ease of assembly to saved storage space and less materials on site.

The pre-fabricated trussed will need to be mechanically lifted to the top of the structure, from there they can be fixed directly in to the wall plate. The first truss is to be fixed plumb with the internal wall. From there the trusses are to be fixed at 600mm centres. When trusses have been fixed in position, they are to be plumbed then strut braces are to be fixed to the rafters. Strut braces will hold all trusses in place and act as a tie between them.

A key property of a roof is to “prevent excessive heat loss” (Chudley et al. 2011, p. 246). In order to achieve this insulation boards can be added to the roof, unless the roof is already in compliance with “BS EN ISO 13789:1999” (BSI, 2019). Insulation boards will have to be measured, cut to size and installed between all roof trusses. From there a breathable membrane or “water resistant but air permeable” (Designing Buildings, 2018) can be fixed to the roof rafters. This is a very quick process using this method of roof construction as the breathable membrane can be installed directly over the roof trusses. The membrane is simply rolled out over the full width of the roof, cut to size and the fixed in place using stainless steel nails. The same process is then repeated with the membrane “positioned with a 50mm overhang” (Lake, 2014). Battens can then be laid horizontally across the full width of the roof, vertical spacing “225mm” (Slatescape, 2017). Vertical spacing will vary depending of the roof coverings.  I have been told that the roof coverings to be used are natural slate. Natural slate needs to be double lapped, overlapped by the upper two rows, whereas other forms of covering only require a single lap. As well as that, natural slate must also be fixed with two nails, where as other coverings can be fixed with a single nail.
Alternative Method of Roof Construction

An alternative method would be to construct a warm deck flat roof. A flat roof is not necessarily flat – the pitch just must be below 10⁰. A flat roof is constructed on to joists instead of trussed, this can be considered as an advantage due to it being easier to construct. 

Another advantage of using this method is that insulation boards cover the full area of the roof deck before covered with a waterproofing layer. This means that full length boards can be used rather than measured and cut section – which will not only save time but will also save on waste and cost of materials for the roof construction.

The greatest disadvantage of using a flat roof is the drainage. A flat roof is much less efficient as a pitch roof when in comes to the drainage of rain water. Pitched roofs allow the water to run down the roof and in to the drainage system. A flat roof can have the tendency to allow water to settle of the roof. The can lead to major defects which arise from the roof materials breaking down due to the rain water. This can lead the roof structure to leak, especially along any joints or seams on the roof deck.










Condensation & Ventilation

Causes and Sources of Condensation
We can be blamed for the source of condensation within a building. Activities such as boiling water, taking a shower and even breathing release water vapour into the air. In a well-ventilated building, air is circulated and replaced. The cause of condensation arises when a building is not very well ventilated. When the air cannot be circulated and replaced the amount of water vapour in the air increases as we carry on our daily lives.  Water vapour from then gets transferred into condensation when “warm, moist air comes into contact with a cold surface” (Brinsmead, 2017). 

Water vapour in the air also influences relative humidity. The higher the relative humidity indicates high levels of water vapour that is in the air. Relative humidity needs to be 40% - 60% to maintain human comfort levels. “25% feels uncomfortable dry and 60% feels uncomfortable wet” (Engineering Toolbox, 2005)

Condensation build-up can often be caused by defects. Correcting the defect will reduce the amount of condensation built-up, but this can be and expensive and lengthy process. As an example, if a brickwork external wall was rendered using a sand and cement render then moisture would become trapped in the wall. Water vapour is unable to pass through the render as I would through a clay brick. The trapped moisture will eventually crack the external render. 

Raising damp can also be a source of condensation within new properties. A damp-proof course must be positioned “at least 150mm above finished ground” (NHBC, 2010) All damp-proof membranes must also be overlapped “at least 100mm” (NHBC, 2010). It is important that all damp-proof membranes are checked before use, if there is any damage then the membrane must not be used. Damp proof courses will also need to be added over any lentil to prevent moisture build-up at reveals.

Methods of Ventilation to Reduce Condensation
Please refer to attached sketch.
I would recommend that air vents are to be installed in each room on the ground floor. It is essential that these vents are not covered! To allow air flow throughout the structure the roof must also be ventilated. As the air warms it will rise, the warm air can then be released into the atmosphere through the roof ventilation which will reduce condensation build-up.

Measures to Reduce Condensation
There are many measures that can and should be used within the building to prevent condensation build-up. The first stage should be to ensure that all building materials are kept dry. All materials, even concrete blocks, should be protected from the weather. Where possible materials should be raised of the ground and covered with a large piece of waterproof membrane. Additionally, “sufficient time built into the construction schedule” (Pinckey, 2009) to allow materials to dry/ cure. For example, after a wall has been plastered it should be allowed to fully dry before it is painted. If the wall is painted before the plaster has dried, the moisture will become trapped in the wall. Overtime the moisture will pass though the paint and may cause areas of condensation.

Another very simply and effective method is to dry clothes outdoors rather than over a radiator. Doing this will mean that all the water vapour produced from drying the clothes is now already outside of the structure. Drying clothes outside does not only remove a source of water vapour, but it also allows the radiators to raise the temperature of the air inside of the structure. Warm air will hold more water molecules than cool air. This is due to the energy level in the water particles, water molecules with high levels of energy are “less likely to condense” (Smithsonian National Air, 2015). So to summarise, warm air will holds more water vapour but the molecules are “highly-energized” (Smithsonian National Air, 2015) compared to cool air that will allow the water vapour to condense and turn back in to water.
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