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[bookmark: _Toc7509114]Introduction
This document is to provide an in-depth guide to the construction detail and method of a single, two storey detached domestic building with a loft room. 
The document will clearly highlight the materials that are to be used throughout the build. These materials will be displayed on clear annotated drawings. These drawings are to be to scale and measurements of materials will be provided. This is to be consistent in all details provided in this document. 
The drawings that are provided will be supplemented in the written document. 
[bookmark: _Toc7509115]Client Requirements
The client has provided specifications that are to be adhered to. The information provided in regards to the building includes the wall type. This has been specified as block and block with a partial filled cavity insulation with a smooth external render. 
The first floor has been specified as a suspended timber floor. We will clearly outline the specification of all materials to be used with clear measurements of thicknesses, voids and spacing. 
















[bookmark: _Toc7509116]Foundation & Substructure
In regards to the ground conditions, the information provided by the client is that the site possessesfirm subsoil with a low clay content that is above the water table. It would be preferable if more information was provided, such as borehole tests at key points to the build.
Based on the low clay content, we have opted for a raft foundation for this project. This is preferred to combat any possible movement that may occur from the low clay content. 
[bookmark: _Toc7509117]Build Method
Topsoil excavation is needed to remove any vegetation and roots from build. This is to be 450mm. This spoil should be stock piled appropriately to be used later in the build for external finishing to garden areas.
We would initially excavate the foundation area with an offset allowance of around 1 metre. We would then fill this with approximately 150mm of Type 1 hardcore and compact for firmness. This would guarantee the stability of our foundation.
As per the detail provided, a 75mm layer of sharp building sand or similar material is to be laid and compacted on this hardcore, which is provide a base to lay concrete. 
Pipework for services have not been included in the ‘Raft Foundation detail’ drawing that we have provided but should be accounted for in the build. All necessary foundation pipework should be laid ready for the foundation slab concrete pour. 
Timber shutters may be used to cast the slab in-situ. An allowance should be made for this extra thickness.
As per the brief, the ground strata includes a subterranean water course. We do not have further information on this, such as the depth of the watercourse. This suggests deep trenches would not be an option for our selected foundation, as there is a possibility that this may be subject to movement if it were to come in contact with the watercourse in the future. 
There is to be concrete type RC35 used in our foundation.This is suited to structural use. There is potential to use Gen 3 concrete in our top foundation pour of approximately 75mm, for cost saving purposes.  Steel reinforcement mesh is to be used through the footing and slab of this foundation. We have specified the steel reinforcement mesh that is to be used to supplement the strength of our concrete. Two B503 mesh cages are to be used in the toe width of our raft. One is to span the toe of our raft, and another is to span the height of our toe to our top of slab. Also, two layers of A142 mesh is to be used in top 150mm of pour concrete (BS8110: 1997)
The concrete screed pour should be tamped and power floated to finish.



[bookmark: _Toc7509118]Superstructure
[bookmark: _Toc7509119]Finishings

As part of the specification brief and the floor plan drawings given by the client, we can deduce specific colours, materials and effects to particular elements of this dwelling. These are to be included in this dwelling at the final hand over to achieve a successful build.

We have deduced that FD30 fire doors are to be used specifically for any door that accesses a hall/landing area. We have found that there are 3 on the ground floor, 4 on the 1st floor, and 2 on the 2nd floor. As part of the FD fire door specification, there is a requirement of an intumescent strip in either the door or the door frame, which will be provided in this build. Also, the doors should be provided as a pre hung assembly. 

As for external components such as windows, doors, fascia, soffits, guttering and barges should all be finished with a UPVC (double-glazed) light oak effect. 

As for roof components, slates have been specified as blue/black natural slate. We will supplement this by suggesting that gables, verges and any trim should be the same colour to suit. 

[bookmark: _Toc7509120]Ground Floor

To the ground floor, it has been specified that a suspended timber floor is required. In order to install a suspended timber floor, we must ensure that there sufficient airflow the floor level and finished foundation level. This will be achieved through the use of an airbrick from our outer leaf to our inner leaf, within the suspended floor void. The suspended floor joists are to be supported by sleeper dwarf walls throughout the ground floor. These can be constructed with engineering blocks or multiple common bricks, so 225mm in height.  To ensure that airflow is allowed through the floor area, the sleeper wall should be laid in a honey combed fashion, providing air gaps. 

A wall plate would be placed on top of this which is 100 x 75mm. There would be a damp proof course between the wall plate and the dwarf sleeper wall. The wall plates function is to fix our floor joist. 

Between the floor board and joists is a vapour control membrane. This is to prevent air leakage from our living space out through the airbrick.

Our floor joists are supported through wall hangers which overlap our inner leaf and 





[bookmark: _Toc7509121]First Floor
The similar method in which we have constructed our suspended timber floor to our ground floor will be applied here. We have used 47x165mm masonry wall hangers to support our floor joists. We have opted for 47x195mm structural graded C24 treated timber joists based on the room spans and supporting walls. These joists should be fixed at 600mm intervals (BSW Timer, 2019). These are to be fixed between engineering blocks. All points in the wall hanger should be fixed to the joist. 38mm timber noggin struts should be fixed between the centre of the joist span to combat any twist or contortion. 

[bookmark: _GoBack]We have detailed that 150mm rigid insulation is to be fixed between the joists, as well as a 10mm insulation layer fixed to the underside of the joists. This underside should be finished with 25mm plasterboard. 

In the cavity of this detail, we have provided the specification of external render. Also, we have provided the cavity wall tie spacing information. In this detail, information for the cavity tray and weep hole specifications to the upper floor can be found. 

[bookmark: _Toc7509122]Eaves & Roof
We have chosen to insulate the full length of the rafter. We have chosen to do so as this would allow the area passed the knee wall to be accessed and used without compromising the level of heat loss prevention in the dwelling.

Minimum lap requirement for area of build. Classified as severe exposure. Based on the slate size used (500x250), the minimum lap requirement would be 65-80mm. This should be adhered to during the construction. 25x50mm battens are to be fixed to our roof rafter in 200mm intervals (BS 5534:2014+A2:2018). A waterproof breathable membrane should be fixed underneath our slates and battens. Below this is our void to allow effective airflow.

Airflow void should be present to ensure that appropriate ventilation and avoid any potential condensation and moisture build up. This is accounted for between breathable membrane and insulation. We have included a rafter ventilation tray to guarantee ventilation from our eaves space into our attic space. The initial ventilation is provided through the vented soffit board, which is fixed over our external leaf. 

To ensure efficient insulation performance within the cavity wall, a cavity closer should be installed to the top of our cavity wall. A 75x100mm timber wall plate is to be fixed to the top of our inner leaf. This will form a seat for our roof rafter. 

A vapour control layer is fixed over a 50mm kingspan insulation layer to avoid any moisture diffusing into our inner dwelling. This is then finished with 15mm plasterboard. 






[bookmark: _Toc7509123]Roof Structures
The drawing titled ‘Floor Plans’ shows a ‘Proposed 2nd floor plan’ which suggests attic trusses are to be used in this particular build. This is highlighted by the rooms’ height and span. This is to be insulated and ventilated effectively. The finishing to the walls is to be 15mm plasterboard. We have highlighted the dimensions in the ‘Roof Structure’ drawing we have provided, which is fully scalable at A3 page size. 
There are many benefits to using this type of roof structure. As mentioned, we can provide a large spanning room. This provides the residents with space for more habitants. In turn, this increases the value of the dwelling at sale. There is a cost saving aspect to the installation of these trusses. These trusses can be prefabricated off-site, which means a quick installation is possible once the trusses are delivered to site. Furthermore, with the attic space needing to be a liveable space, the need for a water tight and insulated area is imperative. This has positive impacts with the rest of the dwelling, as it suggests that heat loss through the attic space is a more considerable factor and prevented. 
Alternatively, there are aspects to consider with these trusses that could be argued as negative. There is potentially more material to be used with these trusses. With the intention of making this 2nd floor habitable, the roof structure would need to support both, dead and live loads, including loads such as window openings. This may require expertise in design and ultimately, higher costs. Also, this may result in more timber, in numbers of pieces or thickness of beams, which would similarly increase costs. Furthermore, to support this living environment, additional material such as insulation, window openings and internal finishings. 















[bookmark: _Toc7509124]Condensation & Ventilation
[bookmark: _Toc7509125]Causes & Sources
Condensation is an extremely problematic occurrence and should be taken into consideration when designing any building. This potential moisture can have detrimental effects on the integrity of our building, and more importantly, the health of our residents.  In this section, we shall dissect the causes and sources of condensation. We will delve into the potential hazards of this occurrence and offer techniques to avoid any compromising moisture. 
Condensation will occur when moist air comes into contact with cold surfaces. The moisture in the air then settle on the surface as a liquid due to this temperature difference. Without adequate ventilation, bacteria is able to breed, resulting in harmful mould and damp. It is important to note the relative humidity of the air plays a factor in causing condensation. 
[bookmark: _Toc7509126]Building Fabric Hazards
Moisture within the building fabric can have disastrous effects on the performance on building materials and the structural integrity of the building, as a whole. 
Where we have build-up of moisture to the internal skin of the dwelling, there is a strong possibility of mould build up. This can have detrimental effects to the health of the inhabitants, causing respiratory problems. In terms of the building fabric, materials such as timber will become distorted when undergone repeated periods of retaining moisture and drying. This can have huge ramifications for our dwelling. If the timber in our roof were to bow or contort, we could lose structural integrity and possible structural failure if fastenings were to break. 
In addition, the performance of the insulation in our building fabric is likely to suffer if subject to moisture. 

[bookmark: _Toc7509127]Ventilation Methods
We have made provisions for efficient ventilation to reduce the risk of any condensation within this dwelling. As seen in the ‘Roof Covering & Eaves detail’ drawing provided, there are a number of allowance with the eave and roof which provides a clear path of airflow between our insulation and vapour barrier. 

We have a vented soffit board which begins our airflow path from outside. To continue this airflow path, we have included the use of a rafter ventilation tray. This maintains are clear air space of 10mm from the outside to the roof void. To complete this circulation, a ridge vent will be provided at the highest point of the roof to ensure that air is allowed to escape.

By ensuring that the air is moving through the full length of the roof, we can prevent the moisture in the air from settling and compromising the performance of building fabric materials. 

[bookmark: _Toc7509128]Condensation Reduction
Part F (2010) of the building regulations advises the use of the humidity-control devices. This can be the use of extractor fans. Providing effective ventilation throughout the dwelling where the resident can control airflow when needed.
One of the main ways to reduce condensation is through avoiding cold bridges. These are circumstances where there is an immediate association between within and outside through at least one components that are more thermally conductive than the remainder of the structure envelope. Warm extensions are basic in more seasoned structures, which might be ineffectively developed, inadequately protected, with single skin development and single coating. In current structures, warm crossing over can happen as a result of poor plan, or poor workmanship. This is regular where components of the structure enter through its protected texture, for instance around coating, or where the structure infiltrates the structure envelope, for example, at overhangs. Through effective sealing at all openings, this can outcome can be avoided. 
It should be noted that on the drawings we have provided, we have highlighted vapour control barrier, which prevent the building fabric from reaching a low enough temperature to reach a dew point, thus preventing moisture from diffusing into the building fabric. 
Furthermore, we have including sufficient insulation at all surfaces which have a potential to become cold enough to form a dew point. By doing so, we have effectively increased the temperature of these surfaces, which is another effective method in eradicating risk of condensation. 
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