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Introduction
In this technical report I will address some of the relevant construction details for the proposed two storey detached domestic building. I will also describe the advantages and disadvantages of the proposed roof structure and propose an alternative system. These detail sketches will be relevant and adhere to current building regulations.
The building is a timber framed construction, the inner skin of the cavity wall is 140mm thick insulated C16 timber frame. The outer skin consists of stack bonded facing brick work and blockwork with a smooth render finish. Additional PIR insulation is contained within the cavity to improve the thermal performance. There is an insulated ground floor with underfloor heating in the screed and the upper floors are traditional solid timber with tongue and groove softwood flooring. The roof structure is to be trussed rafters with a metal profile sheeting finish installed over OSB sheathing boards.
 
1. I) The Ground floor Construction, detailing and junctions with external walls.
[image: ]
Above is a sketch of the ground floor construction, the sketch shows a suitable raft foundation, 75mm screed with underfloor heating an insulated floor and a DPC to prevent moisture from passing into the interior spaces.




ii)  The First floor Construction, detailing, junctions with external walls and restraints. 
Below is a sketch of the first-floor construction.
[image: ]
It shows the upper floor, consisting of traditional solid timber with tongue and groove softwood flooring. There is also a cavity barrier in the detail, their purpose is to close concealed spaces and to stop smoke penetration or to regulate fire movement. Also, the cavity tray labelled prevents moisture from being carried to the inner leaf, they prevent moisture that is travelling downwards from being carried to the inner leaf of the building.











iii) Eaves detailing and roof covering – indicating appropriate weathering, fixing and laps.
Please see below the eaves detailing for the roof covering.
[image: ]
The roof is to be trussed rafters with a metal profile sheeting finish installed over OSB sheathing boards. In the detail sketch I have also included a fascia and soffit board with a gutter to aid to flow of water off the roof. Within the framed construction I have included a Vapour Control Layer, this restricts movement of warm/moist air from inside a property into the fabric of the building, they prevent excess moisture entering a wall's cavity and behind insulation.











iv) The main roof structure. Construction, detailing and fixing.
[image: ]
In this detail sketch I have annotated the specific areas of the main roof structure. The sketch shows the build-up of the proposed system, trussed rafters with insulated metal sheeting installed over OSB sheathing boards. 

2. Given the specified roof structure and finish describe the advantages and disadvantages of such a method. Give an example of an alternative method of construction and describe
what advantages or disadvantages that it may have? (10%)
The specified roof structure consists of trussed rafters with a metal profiled sheet finish installed over OSB sheathing boards, there are advantages and disadvantages to this method of system. 
[image: ]
Picture: Burton roofing, accessed 2021
One advantage includes a very reputable life expectancy of around 40-70 years, metal roofs cannot rot like other materials and tend to have all mechanical fasteners or fixings hidden from the elements. Metal roofs are considered easier to install, due to being considerably lighter than traditional materials and the large size of panels being readily available. Metal roofs are also considered efficient, “Metal roofs reflect radiant heat, this can reduce cooling costs by 10-25%”.  Statefarm, accessed 2021.
On the other hand, the initial cost of the metal roof may seem excessive as it’s approximately 2 - 3 times the cost of other materials. Being a domestic dwelling, the noise produced during heavy rainfall could be irritating. This problem can be resolved by adding extra insulation, but then increasing the cost even further. As the metal roof discolours over time, it may be difficult to source a match if any repairs are required. compared to other systems a metal profile roof may be a sensible choice in the long run, mainly due to its durability mentioned above.  
Info from Designing buildings Wiki, accessed 2021.
[image: ]
Picture from Cdnassets - cdnassets.hw.net/e2/3c/452e36464bbe810ed72bdd8453ce/plywood-osb.jpg
Within the roof construction, OSB Sheathing has been specified. “OSB stands for Oriented Strand Board and it’s formed out of compressed layers of wood strands with adhesives”. info from Roofing Megastore, 2021. 
OSB has great density and has no weak spots that may be found in plywood. OSB has properties very similar to plywood but is more structurally sound and is significantly cheaper. OSB tends to have many more uses as it has a greater load-bearing capacity compared to plywood. 
When exposed to moisture OSB does not react as well as plywood, plywood tends to swell when saturated but returns to its normal parameters when dry. While OSB takes longer to get saturated, it also takes much longer to dry. As the sheathing is Specified in OSB it will tend to hold moisture and degrade faster than plywood if exposed to any leaks within the roofing system. OSB is not like Plywood and does not return to its original dimensions when dried and remains swollen.  Info from Theos timber, accessed 2021
As the specified timber will be within the roofing system, I believe that plywood may be a better alternative due to its properties listed above. Although this depends on the budget as OSB is the cheaper material out of the two. 
Although planning consent has been received with the metal roof specified, it may be worth looking at an alternative roofing system. 
[image: ]
Picture from Forticrete, accessed in 2021
Concrete roofing tiles may be a great choice when looking we were to look for an alternative material as they require little maintenance and are very tough and difficult to damage. Concrete tiles may require some cleaning up often to avoid moss and mildew build up but that’s the only maintenance required. 
Concrete roofing tiles have an excellent price to quality ratio, this can help when dealing with budget constraints. concrete roof tiles very well suited for modern architecture and have a great range of many colours and shapes. If maintained correctly then then they have a lifespan to around 50 years, but different locations may also affect the aging process. Concrete roof tiles are fire resistant and can also reduce the chance of damage in the event of a fire.
On the other hand, Concrete roofing tiles are considered heavy compared to other materials, this can put strain on the structure beneath. Extra support within the roof structure will increase costs and will need to be considered when comparing to the metal roof. Although regular maintenance will slow the process, Concrete roofing tiles are prone to weathering and only usually come with around 10–15-year warranty on the appearance. Quotatis Roofing Advice, accessed 2021 

3. i)  Clearly describe the causes and sources of condensation, and the detrimental effects of condensation upon building fabric. (5%)
Condensation can be a big problem for homeowners, or any occupants of a building. It can cause significant effects on a building's performance causing many issues. 
[image: ]
Picture from Wise property care accessed 2021.
Condensation occurs when moisture-laden air meets a cold surface. As the air cools the amount of water it holds in vapour form reduces until the dew point temperature, it becomes saturated, and condensation is then formed.
If condensation isn't dealt with it can affect the occupant's health, the thermal efficiency and the structural performance of the building. It has the power destroy all internal furnishings and can destroy the building's structure. The corrosion of external walls, rotting timber and corroding cladding can be very costly to repair.
Information from Gyproc, accessed 2021

ii)  Using neat, annotated, proportional sketches where necessary, describe the appropriate methods of ventilation that will reduce condensation within this proposed building.
To reduce condensation and mould growth sufficient ventilation will be required, this takes the water vapour within the building to the air outside. The ventilation should keep internal air within 40-70% relative humidity. Ventilation can be improved using a few methods such as mechanical ventilation or natural ventilation and ensuring the building is heated sufficiently will also reduce the chances of condensation occurring.
one method to allow this building to ventilate correctly would be install a vented ridge cap as sketched below. (sketch is not to scale)
[image: ]
This ridge vent will allow damp/warm air that can accumulate in attic space a way to get out. The ventilating ridge will prevent mould and mildew occurring as it stops moisture from gathering. Ridge vents can also help with the life expectancy of your roof, as it controls the temperatures of the roof. A vented soffit works hand in hand with the vented ridge, as the air can pass through the soffit and up through the top at the ridge vent. 
In areas such as bathrooms another form of ventilation should be provided to remove condensation, as bathrooms are usually humid and damp places it is essential that they are well ventilated. To correctly ventilate a bathroom in a new built home mechanical ventilation is required through an extractor fan. Extractor fans come in various sizes and styles.
[image: ]Image from Screwfix, accessed 2021.
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