Fundamentals of Construction Technology 

1. Produce neatly drawn, proportionate and suitably annotated sections and sketches that illustrate the materials and methods for the detailing of the following building elements and construction inter-faces. Ensure that detailing shows how the design will meet the current Building Regulations for a domestic new build: 

i)the Ground floor Construction, detailing and junctions with external walls. (20%) 
ii)  The First floor Construction, detailing, junctions with external walls and restraints. (20%) 
iii) Eaves detailing and roof covering–indicating appropriate weathering, fixing and  laps.(20%) 
iv) The main roof structure. Construction, detailing and  fixing.(20%) 

The first annotated drawings of the ground floor level shows that a raft foundation is used as given to us from the brief. From the ground investigation we can tell that the land Is suitable for a raft foundation to be placed. The stack bonded brick work starts from the very top of the foundation just below the ground floor. A layer of DPC (Damp proof course) is added 150 mm off ground starting at the brick work. The C16 timber frame sits within dolly blocks that are placed on the slab which sits on top of the raft foundation.  The timber frame is wrapped on the outside with a waterproofing layer. Using glass mineral wool, the timber frame is insulated and OSB boards are placed ether side to keep the insulation in place and is also added for another barrier to project the insulation. Another form of insulation would’ve been to use polystyrene foam. 
Just above the foundation on the right side of the timber lies another layer of insulation. The insulation and slabs placed on top of it to place a layer of membrane is placed to allow the underfloor heating to be laid. Once the pipes are a laid a layer of concrete gets placed ready for the tiles to be set.
The raft foundation must be at least mm wide and 200 mm deep to ensure that they are within the correct building regulations. The U value must be within 0.25w/m2k to pass building regulations. From the rockwool calculator the buildings ground floor u value is exactly 0.25w/m2k which means it meets the regulations.
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The second annotated drawing is of the first floor and how the celling joist connects to the timber frame. The celling joist will be a 2x10 timber beam that sits just inline with the timber frame depending on what lies below the joist there may be need for some steel structure supports in this case a steel connector would be placed to keep the timber joist in place. The 2x10 has 18mm OSB boards placed on top of them. This creates a surface for the first floors tongue and groove soft wood flooring. Underneath the 2 x 10 joist is a sheet of plywood drilled to the joist. a layer of plaster for decoration in order to hang lights from the ground floor
The stack bonded brick work carries on past the first floor this pattern carries on all the way throughout the house to the very top roof structure.
In order for the walls to pass the building regulation they must have a u value of 0.25w/m2k
To do so a significant layer of insulation should be added to the walls of the house. By using the rockwool calculator the u value of this house is 0.25w/m2k the u value of this house would pass the building regulations
https://www.rockwool.co.uk/technical-resources/tools/u-value-calculator/
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The third annotated sketch you can see the brickwork carries on all the way to the top end of the house. There is a 2 x 10 celling joist laid with either a sheet of OSB or plywood under the joist this is to keep the insulation in place. The trussed use is the one given to us in the brief it is a trussed rafter made from strength graded timber perfect for the roof structure. The timber is connected by using metal connectors drilled to the timber frame. The triple glazed window sits within the timber frame and is inserted with fire sock frame. Also known as cavity socks stops the spread of fire and smoke via cavity walls. To meet building regulations these must be in place especially when building a residential home where the homes are close together. The roof has a 10 mm ventilation gap in order for the correct flow of air within the roof. 
Guttering is in place for when the weather turns, and the rain can fall of the roof into the guttering and flow correctly instead of going everywhere.
The roof must meet the correct u value which is 0.11w/m2k by using the rockwool calculator the building has a u value of 0.11w/m2k which will pass.
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My 4th annotated drawing is showing the full roof construction and all the materials used within the metal sheeting roof. The celling joist as shown within the drawing shows a 2x10 timber joist. The celling is fully insulated with rock wool thermal insulation and topped with osb sheeting to keep the insulation in place.
 The main structure of the roof is to be a metal sheeting roof as given to us in the brief. Sheets of OSB are placed on to the roofs trussed rafters this will enable an area to place the insulation. A layer of VCL is placed on to the OSB to create another level of vapor control. After the VCL is laid the Rockwool slab insulation is placed. The final part is to add the PVDF aluminium sheets. A number of tools are used to ensure the roof is securely watertight and no parts are left loose.
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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%) 


Advantages to metal sheet roofing

Maintenance on the roof- metal roofs can last for around 5o years that’s 20/30 years longer than some structures. In that 50 years they need very little work to be done to them.

Energy levels- metals roof during the summer reflect the sun which is the main source of heat which means the whole house stays a little cooler but when it comes to winter the insulation within the structure keeps the house a lot warmer that most other roof structures.

Disadvantages of a metal roof

Price – the price of a metal roof is a lot more than a normal roof construction it is around 3x more than the average roof construction. Even though it lasts 50 years a tile roof can do the same and is also 3x less the price. Your house would have to benefit massively for you to go and spend that much 

The noise level – the noise level from a roof travels when the rain hits the roof more than any other type.  A way to solve this problem is to add more layers to insulation but this will greater the cost even more.
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Advantages to tile roofing

Plenty of choice – there are many different types of tiles to choose from meaning you have a vast choice of colours and material to match your home. Also, so many roofing companies fit them 

Long lasting-  A tile roof can last up to 50 years. Investing in a tile roof could see you out of your time in the house
 
Environmentally friendly - hey can help block the sun’s heat from transferring into the attic, thereby reducing your reliance on your air conditioning, lowering your cooling costs massievly


Disadvantages to tiled roof

Can be Brittle– as much as tiles are durable and weather resistant. Tiles can break if something where to land on it and would cost a significant amount to fix.

Installation is critical- this is the most common area of roof failures and the reason why many tile roofs do not last the 50 years they are expected to. Pick a roofer who is certified by the Tile Roofing Institute and make sure they are installing top flashings required for a proper tile installation.

1. Appropriate ventilation can play an important part of the design of a domestic building and is even more critical when considering a timber framed construction. 
1. I)  Clearly describe the causes and sources of condensation, and the detrimental effects 
of condensation upon building fabric. (5%) 
2. ii)  Using neat, annotated, proportional sketches where necessary, describe the 
appropriate methods of ventilation that will reduce condensation within this proposed building. (5%) 


what is condensation “Condensation is the process where water vapor becomes liquid. It is the reverse of evaporation, where liquid water becomes a vapor”. https://www.nationalgeographic.org/encyclopedia/condensation/

The most popular form of condensation in a house is from the bathroom when steam gets created from the hot water from the shower or bath. There are many more ways that condensation can form in your house another form is from drying clothes indoors or placing wet clothes on a radiator this creates a large form of water vapor. Another form is from not placing lids on pans when cooking food hot steam is left open.

There are many ways to spot condensation within your building the most common is water droplets on your window or evens sometimes on your walls. Another way of spotting condensation is by black marks appearing in the corners of the celling or walls it can even appear on the floor in the corners at times. Another form of spotting condensation is wallpaper peeling of the walls this can be a very common way to spot it as wallpaper will just peel of the walls.
The last most common way of spotting it can be the smell it has a unique smell of musty and damp which is easy to spot when u walk straight into the house
 
Spotting damp is a must as it can cause major health issues within the body. It can weaker your immune system. It can also cause respiratory infections and at worse can cause death in the worst case.
Condensation does not affect the structure of the property as such, but It causes more harm to what is inside the property such as the furniture and the wallpaper and the carpet.



Using neat, annotated, proportional sketches where necessary, describe the 
appropriate methods of ventilation that will reduce condensation within this proposed building.(5%) 


2. Window ventilation this will add a flow of air to each room and decrease the likely hood of any condensation as three will be a constant flow of air.

3. Foundation air vents circulate the air flow under the floor in summer to prevent the moisture build up that encourages mildew and rot.


4. Extractor fans in both the kitchen and bathroom this will absorb any warm vapours before they have the chance to set on the walls and start to cause condensation. Using an extractor fan can get rid of any damp smells if they have already set in the bathroom/kitchen already.


5. Turbine vent is another type of roof vent. It features contoured vanes that pull heat from the attic, turning with assistance from the faintest breeze adding this to the roof will pull any moisture or condensation away straight away.
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Reference 

https://www.rockwool.co.uk/technical-resources/tools/u-value-calculator/
https://www.ecomerchant.co.uk/news/u-values-for-dummies/
https://www.euroclad.com/roofs/metal-roof-profiles/
https://www.insulationsuperstore.co.uk/help-and-advice/product-guides/ceilings-and-roofing/insulation-timber-frame-construction/
https://www.ratedpeople.com/blog/the-metal-roof-love-or-loathe
https://www.statefarm.com/simple-insights/residence/metal-roof-pros-and-cons
https://www.hometips.com/how-it-works/ventilation-systems-house.html
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