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[bookmark: _Toc62251563]Introduction 
In this assignment I will be preparing a technical report for a new frame built for the client. This will include step by step stages to the new home, groundworks which need to be carried out, the most suitable foundation, written and sketched. The client has addressed for the construction detail as they are unfamiliar with timber frame construction. 
[bookmark: _Toc62251564]Step 1 (Preparing the site that the house needs to be built on)
The client has received planning consent to allow the start of building the new home. The site needs to be built on a level, but reclaimed however, this is not the case as per existing sketch below shows the site and where the new proposed building will be and any further advanced groundworks. 
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Ground to be built up and new retaining wall built (south of the site).
New proposed home.




As the new proposed site will be built on a slope, a retaining wall will need to be built on the south of the site to act as a soil manager. The reason for this is that it would prevent the soil from shifting or sliding downslope. This could become a major problem under bad weather so a blockwork retaining wall will be needed to prevent such a thing happening. 
For the new home, this will be sat on a raft foundation. 
“A raft foundation is often used when the soil is weak. This will distribute the weight of the building over the entire area. By doing this it will reduces the stress of the soil. A raft foundation is constructed by first excavating the ground to a uniform, flat level. When complete, a waterproof plastic sheet is laid over the earth and a thin 3” layer of plain cement concrete is poured to create a perfectly flat and level base for the foundation. 

When this procedure is complete, a waterproofing layer is installed, then reinforcement steel is tied in for the raft slab. After all the steel has been put into place, concrete is poured to the desired thickness. This is usually in the range of 200mm to 300mm thick for a small building”. 
http://www.understandconstruction.com/raft-foundations.html#
The building is a timber framed construction where 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. 
[bookmark: _Toc62251565]Ground floor detail
A typical way of constructing a solid floor would be to provide a base of hardcore with sand blinding, with a layer of concrete over that. To ensure a level finish to the floor. A layer of screed is added over the top of the concrete, which consists of sand and cement. The ground floor construction will consist of underfloor heating in the screed.
“When using traditional sand cement screeds the minimum thickness is 65 mm. Ideal thickness is between 65 mm and 75 mm approximately.  If you add fibre to the screed or use stronger types of screed you can go down to a minimum thickness of 50 mm”.
https://www.underfloorheatingsystems.co.uk/2013/05/17/screed-thickness-with-underfloor-heating-in-solid-concrete-floors/
For the design of the new built the screed depth will be 75mm. PIR insulated cavity walls with a thickness of 70mm. C16 timber frame being 100m thick. C16 timber is more than strong enough for studwork, joists and other beneficial components, however with C24 comes with more added benefits. 
When sizing the timber, they need to be at the specification of BS EN 336. Material for structural sheathing shall comply with the requirements of BS EN 13986 wood-based panels for use in construction Breather-type membranes, where required, shall be in accordance with BS 4016 with vapour resistance not exceeding 0.6 MNs/g.

https://www.bpindex.co.uk/res/pdfs/b58e21ecaef298.pdf
With the underfloor heating, part L of the building regs sets standards for the energy performance and carbon emissions of new and existing buildings. A U-Value of 0.11w/m². The U-Value is a thermal transmittance which can transfer hear through a structure. The better insukated the structure, the lower the U-Value. The approved U-Value calculation methodology from BS EN ISO 13,370:1998
https://www.thenbs.com/knowledge/what-is-a-u-value-heat-loss-thermal-mass-and-online-calculators-explained
Chudley & Greeno Building construction handbook by Karl Kovac page 263.























Vapour control layer.


PIR insulation (70mm).
C16 Timber (100mm).

OSB plywood (12mm). Plaster finish interior.

Sheathing Board.

Breather membrane.
DPC.


[image: ]Render finish exterior (Ivory).
Stack bonded brickwork (brown).
Blockwork.
Reba (20mm).
Insulation (70m).
Cavity (50mm).

Structural slab floor
Concrete.

Heated pipes for underfloor heating (45mm).
Screed (75mm).
Hardcore.








The sketch above is where the cavity wall meets the raft foundation. 
Chudley & Greeno Building construction handbook by Karl Kovac page 220 (Raft foundation).
[bookmark: _Toc62251566]First floor detail
Joists are normally spaced at either 400mm or 600mm centres to conform to standard plasterboard and timber-based board sizes. Closer centres are occasionally used when either the floor span or loading make this necessary. When wall panels have a top rail and a head binder and the joists are fixed into a header joist, a structural engineer’s calculation may justify the floor joists being set out in the most economical layout, independent of the stud positions.
Timber frame construction designing for high performance 5th edition Revised by Robin Lancashire and Lewis Taylor
Joists support in building construction. Joists can be made of timber, steel, or reinforced concrete and are laid in a parallel series across or abutting girders or a bearing wall, to which they are attached, usually by metal supports called joist hangers or anchors.
https://www.britannica.com/technology/joistTongue and groove soft wood flooring (18mm).
Sheathing over roof edge.

Joists nailed to header (6”x2”).


[image: ]
Insulation.
Bridging to support flooring material and ceiling plasterboard.
Head binder.




When constructing floors its vitally important that they provide lateral support. When the joist are built in or placed on by joist hangers there are few factors to be taken in account. Any shrinkage of joists, that they are protected from moisture and gaps formed should be sealed with a compressible filler to ensure air tightness.  
At floor and roof constructions, walls require lateral restraint by tension straps in accordance with the provisions in BS EN 1996-2:2006 and Building Regulation requirements.
https://www.labcwarranty.co.uk/blog/how-to-ensure-lateral-support-to-walls-when-constructing-floors-and-roofs/

Eaves DetailMetal roof covering. 

[image: ]Exterior.
Ceiling Joist. 
Dripping edge.
Vent.
Blocking.
Gutter.

Roofing eaves do an important job in keeping water away from wall and window systems. eaves perform a vital role in protecting the home from moisture.
Installing eaves and gutters means you can ensure that moisture is directed away from the house and gutters allow you to collect rainwater for use in the garden and home. Directing water away from your basement and foundation will ensure the longevity of your building and reduce the likelihood of water damage.

When eaves are not installed correctly or are absent from a house design, the house is exposed to weather phenomenon which may result in early siding rot and moisture in the walls and windows, especially where these are not properly installed and properly maintained.
https://www.norbord.com/na/blog/why-eaves-are-a-necessary-design-feature/
[bookmark: _Toc62251567]Roof Covering

Roof covering.
Ridge piece.
Common rafters.

  [image: ]               Battens.
Eaves board.
Wall plate.
Guttering.



The main priority of any roof covering is its shelter. As for the new build having a metal covering, like everything it has its advantages and dis-advantages. It has a life expectancy of up to 50 to 75 years. Metal is one of the biggest conductor to heat. As for the surface reflecting heat, it will lower cooling cost in hotter temperatures. If living in areas where climate is an issue (extreme temperatures), then look no further than having metal covering as it is fireproof. Also, with bad weathering i.e. windy conditions, it has the best resist wind damage. They are easy to clean and when the life expectancy is over, they are recyclable. 


However, during rainstorms or hail, having a metal roof covering can be considerably loud. Over time if not treated right, metal roofs can fade and stain causing that appearance on your house to not look as pleasing as you would hope.  Another disadvantage of metal roofing is that it can trap rising moisture and water vapor which will turn to liquid as the roof cools during the night. This can create damage and eventually cause the decking and trusses to become rotten and weak. Installing an adequate ventilation system is very important with a metal roof. Not forgetting to that it can be difficult to install and come at a price.
Compare this with slate roof covering and again with this you will have the benefits and drawbacks from having slate instead of metal. Slate is energy efficient. It can help keep your home cooler in the summer and in the winter, due to its dense slate material, it helps prevent warm air escaping and being released from your home. It is environmentally friendly as it is a natural occurring material. The lifespan is phenomenal. It can last at least 100 years, even then some roofs can last up to 150 years. Lastly, it has a variety of colours also. 
The drawbacks of having slate though is that it can be again very expensive to buy. That’s not to say though that it would be a good investment due to its long lifespan. Also, it requires specialist installers who can ensure that your roof is built to last. Hiring a specialised roof contractor means you will get better results; however you will be paying more for your roof.   
[bookmark: _Toc62251568]Condensation and ventilation
Condensation occurs when warm air collides with cold surfaces, or when there’s too much humidity in your home. This is especially common in winter, when your central heating system comes on in the cooler hours of the mornings and evenings.
While condensation is rarely a problem in the summer, the amount of water in the air (otherwise known as the humidity) inside our homes is higher during the colder months. This is because we tend to have the heating turned up high and the windows closed. That is why condensation is a bigger problem during this season.
https://www.axa.co.uk/home-insurance/tips-and-guides/what-causes-condensation-and-how-to-stop-it/
Approved Document F provides guidance on building ventilation, including building air quality and preventing condensation in a domestic or non-domestic structure. 



This is the current edition of Approved Document F - Ventilation. It supersedes the original 2010 edition by incorporating the changes made as a result of the Building Regulations 2010 and Building (Approved Inspectors etc) Regulations 2010 and further amendments in 2013.
https://www.planningportal.co.uk/info/200135/approved_documents/68/part_f_-_ventilation
Condensation can be damaging in extreme instances where it leads to residual dampness in plaster and other finishes and can be the source of mould growth over time. Most serious type and causes the most problems in lightweight building enclosures where the condensation occurs within the constructional thickness known as interstitial condensation. Positive input ventilation systems work by drawing in fresh, filtered air from the outside in order to ventilate the house. 
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