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[bookmark: _Toc62228117]Introduction
This document contains a technical report on the house specified and is a follow on from the floor plans. It contains annotated sketches along with building regulation which we must comply with. It is aimed to be easily readable and the sketches are aimed to help the understanding of the way the building will be put together by also thinking about things like U values and insulation.
[bookmark: _Toc62228118]The building regulations
For this task I will using building regulation U values to help me with thicknesses of the insulation required to reduce heat loss but to a budget that is appropriate. I will be using the Welsh building regulations from the Kingspan website as their table display is great.
[image: ]
(Kingspan, n.d.)
The building will have to comply with these regulations for the building to be legible. I will also use Kingspan U value calculator to calculate the U values for the building on the Kingspan website. We will be focusing on non-domestic new build category as this is the one specifies. If these regulations are not followed with care and approach it will lead to a cold and wet house which will be unenhabitable.
We will have to comply with the welsh building regulations as we are building in Wales. The regulations that are important to the project are listed down below.
Part A = Structural
Part B = Fire safety
Part C = Site prep
Part E = Noise transfer
Part F = Ventilation
Part H = Drainage and waste disposal
Part J = Fuel and storage systems
Part K = Protection from falling, collision and impact
Part L = Conservation of fuel and power
Part M = Access to all and use of building
(Goverment, 2018)

[bookmark: _Toc62228119]Ground floor Construction
[image: ]
In order to calculate the U Values for the ground floor, an online calculator curtesy of kingspan was used. This was very useful as it helped to understand the thickness of insulation that was to be needed. For the ground floor a PA ratio was needed in order to calculate the U value.
PA ratio = 
PA ratio =    = 0.5
This information was then used in the U value calculator and produced a U value = 0.17 w/m2K. This is within the building regulations and meant that we would need an additional 80mm insulation on top of the raft foundation.
(Kingspan, n.d.)
 The foundation will be a raft foundation surrounded by soil, rubble and DPM. A raft foundation spreads the load wider than other foundations, thus making it stronger for heavier buildings like this one. A pile foundation could have been an alternative due to its strength, but it would be less cost effective and therefore less appropriate. The ground floor is to be insulated with an extra 45mm of insulation underneath the raft in order to keep the ground floor warmer. Above the raft will require 80mm of insulation with a 70mm screed on top. The screed cannot be less than this because it will start to crack. The DPC level will be 150mm above the ground which will also be the hight of the ground floor. This is the equivalent of 2 bricks hight. This will keep the floor from getting cold or even worse – damp. In order to stop the damp, we have DPC which will run into a weep vent in order to ventilate the cavity. This is very important as the wall needs the ability to breath and get rid of any moisture that gets inside otherwise things like mold growth can occur on the inner skin due to the capillary action that masonry units have.
The total thickness of the wall will be 292mm. The inner skin will be 140mm with a cavity of 50mm meaning the outer skin of facing brickwork will be 102mm. Within the inner skin there will be blockwork along with 60mm of PIR cavity insulation. There will also be a Vapor check/control layer along with a breather membrane. The breather membrane will allow water vaper to escape from inside the building without any need of ventilation. The vapor control layer will stop vapor from forming surface water. The U value for this wall is 0.22W/m2K which is within the building regulations for a new nondomestic build (Kingspan, n.d.). There will be a 3mm skim along with 10mm of plasterboard. C16 timber frame shall be used due to how cost effective the variant of timber is. It is very cheap but still a very effective framing system.

[bookmark: _Toc62228120]First floor construction
[image: ]

The floor joist will be fitted into the main c16 timber frame structure via a galvanized steel saddle connector thus giving us a floor. Under the joist beam there will be acoustic BATT insulation that will insulate the floor and reduce the noise transfer from Ground floor to first floor and vice versa. Under this there will be a ceiling made of plasterboard 10mm along with a skim of 3mm. As the flooring there will be laminated softwood flooring. It will be a tongue and groove method of fitting. This method of flooring is good because it has easy maintenance and is easy to clean. Alternatively, carpet could have been used which would have made the floor a bit more insulated but would be harder to fit and harder to maintain. By using the above, the U values will come to a total of 0.17W/m2K. The building regs are a total of 0.18W/m2K (Kingspan, n.d.). This will mean that there will have to be 100mm of acoustic BATT insulation for the floor. 
[bookmark: _Toc62228121]Eaves detailing
[image: ]
The inner wall construction will touch the roof however the outer skin will not. We want a gap to allow for movement in the timber frame and cladding.  There will be rafters of c16 timber frame coated OSB board and VCL with rock slab insulation to deduce heat loss. There will then be rock bars set out equally on the horizontal of the roof in order to fit the metal sheathing finish. They will be put at an angle of 33 degrees and the water will flow into the gutter and down the drain. The rafters will be 150mm deep with 600mm centres. This will give us a U value of 0.14W/m2K which is within the building regulations for a new nondomestic build (Kingspan, n.d.). This will mean above and between the rafters are going to be insulated with 140mm of rockwool insulation. The floor joist will have 110 mm of insulation in order to meet the building regulations. The U value will be 0.17W/m2K which is withing the building regulations (Kingspan, n.d.). (Goverment, 2018)
[bookmark: _Toc62228122]Main Roof Structure
 [image: ]
The main rood structure will be made in a traditional fink truss roof. The rafters will have OSB board and rockwool insulation above them completed with the metal sheathing board. The rafters will effectively be covered in 140mm rockwool insulation. This type of truss has a span of up to 14m which is suitable for the residential home we are drawing. The fink roof has a great bearing capacity due to the ‘W’ shape in the truss. Even with this shape, there is still plenty of space to store items and for water tanks. This type of truss is considered the most cost-effective form of roof truss due to its span. There will be counter battens in order to allow air movement and to help water get off the roof effectively
An alternate method could have been kings post truss. They are a cheaper alternative because they use less timber. Unfortunately, they can only have a span of 5m – 8m. This means they might not be able to cope with the stress that a fink roof could
[bookmark: _Toc62228123]Ventilation
[bookmark: _GoBack]Ventilation is a big part for any building. In order to ventilate the building, there will have to be a cavity wall along with weep vents. The weep vents will allow the wall to breath and dry itself out. They are vital as the water needs a way out of the wall that is quick and effective. It stops water that may have entered the wall through condensation from remaining in the cavity by allowing it to run out of the vent. We will be using a vapor control layer to stop vapor from forming surface water and then we will also be using breather membrane in order to allow water vapor to exit the building without the need of extra ventilation. 
[bookmark: _Toc62228124]Conclusion
The house needs plenty of insulation in order to stay warm therefor it has been done. The building regulations were very helpful in helping to decide the correct thicknesses. The house has been done to industry legislations but to a standard that is also cost effective. The annotations have been helpful to understand how the specs look in a way that’s graphical. It has been very useful to do this as I think it will be a valuable skill for the future.
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