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Foundations 
A raft foundation will be built as it will a suitable base for the property to be developed on. Raft foundations can be used to support structures whether they are commercial or residential “Raft foundation is generally used to support structures like residential or commercial buildings where soil condition is poor” (Civil Today, n.d.) The reason for using a raft foundation on this project is, prior to this it was used a agricultural land where the soil would be quite soft and not suitable for any other foundation. The reason for the land being soft is the land is reclamation land, reclaimed land is defined as “land that was under the sea or was in a very poor condition, but has been improved so that it can be used for farming or building on” (Cambridge Dictionary, 2021).
There are many different types of raft foundations that can be used, dependant on the type of soil at the location of the project. A slab raft foundation would be a suitable type to use, this foundation type consists of rebar, mesh and concrete. This will produce a strong and solid foundation for the house to be built on. For the slab to be constructed, the soil will have to be tested for strength and contaminates “The information in a soil test is used by a structural engineer to design the footings or foundations” (Cornell Engineers, 2014). Once the tests results show the land has no issues, we can then start the construction process.
· The ground will have to be levelled using machinery (excavator, dumper)
· Spacer blocks will then be set out in accordance with the steel design drawings
· The bottom mat of the steel will then be fixed using rebar and tying wire
· The top mat will then be fixed on top of steel chairs which space the bottom and top mat
· Shutters will then be fixed to plum and level
· Concrete will then be poured over the steel to the required depth
· Concrete curing will then have to take place before the shutter is dismantled, this can take a few days depending on depth of concrete, type of concrete and weather conditions and concrete cube test results.
Other raft foundation types are:
· Flat plate mat
· Two-way beam and slab
· Piled raft
These types of foundations can be costly and mostly used for commercial and high-rise projects instead of domestic. They can be more costly as “more complex types of raft foundation can require sizeable quantities of both concrete and steel reinforcement” (Heaton Manufacturing, 2020).

[image: ]
Ground Floor Construction
Once the concrete foundation is cured and formed the ground floor construction phase will start, there are 2 types of floor construction methods:
1. A solid ground floor.
A solid ground floor is continuously supported by the foundation.

2. A suspended ground floor. 
With a suspended ground floor, there is a void between the floor and foundation.

For this project we will be using a solid ground floor, this will add stability and strength to the building. C16 timber will be  used, “16 is the most widely used timber in the UK as it is strong enough to be used in most applications and is the most cost effective timber option”  (Hitchcock and King, 2020). The c16 timber will be laid out with correct spacings, lateral and strap restraints. These will be put in place in accordance with BS EN 1996-2:2006 (building regulations).
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Underfloor heating is requested by the client, it will be placed at ground floor level to provide heat through out the house. The heat from the underfloor heating will be distributed throughout each room evenly, keeping the temperature consistent throughout. 
Screed will then be poured over the solid floor and under floor heating, this is normally poured via a pump which runs from room to room. Screed is very good for levelling floors and allowing heat to pass through, it also has a very fast drying time which normally takes under 24 hours.
Screed can be used in all areas, but I would only advise to use the underfloor heating within internal rooms. Such as dining room, living area and kitchen. The garage, I would not heat, with it being an external building, it would not be economical.

External walls
The outer skin walls will consist of stack bonded facing brick and block work.
Stack bonded means that all the bricks and blocks are stacked directly on top of each other and are not offset, the joints will be aligned and running vertically down the entire wall. The outer skin does not need to be classed as structural and does not need to have wire bed joint reinforcement installed every third course. Stack bonded bricks are often used for decoration purposes because of there in line angles and straight joints.
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As you can see from the front view of the house the brick work only reaches roughly 1800mm high, on top of the brick work will be stack bonded blocks for the remainder of the external wall. 
In the cavity of the two walls PIR insulation will be installed, PIR insulation is a very economical way of keeping the property warm by thermal insulation. PIR insulation comes in various lengths and can be cut to size if needed, it also comes in different thicknesses dependant on the size of the cavity wall.
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First Floor Construction
Timber Frame
The benefits of using timber frame:
1. cost, its best value
2. airtightness which increases thermal performance
3. speed of build, timber frames are a lot faster to build compared to brick/block work.
4. Built of site, it can be premanufactured and transported into place.
5. Design flexibility, they are very dynamic. 
The timber being used in the project for the inner skin is 140mm C16 timber, C16 should be kiln dried and is pressure treated to add stability to the project. 
The C16 timber is sanded, smoothed, and finished will help with neater work and a better-quality finish.
The drawing below shows the first-floor plan.
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The upper floor will be made of tradition solid timber, the solid timber joists will be attached to the inner skin of the frame, with supportive struts and noggings in between the joists. Lateral restraints will be staggered with the correct spacing from inner frame to joists. On top of the joists there will be fitted softwood tongue and groove flooring, which will then be screwed evenly into the timber. This will provide a smooth finish for any decorative flooring or carpet. 
The doors and windows will be powder coated this is to help with the final finish of the doors and windows, its also a lot more durable compared to standard painted doors and windows. Powder coating is environmentally friendly and very cost affective. The windows installed will be triple glazed, there are number of benefits of triple glazing:
1. It is a lot warmer compared to double/single glazed windows as there is three layers of glass.
2. Reduces condensation, if it is warm in the property and cold outside with single glazed and some double-glazed windows pools of water can form in between the windowsill and pane of glass.
3. Noise reduction, from exterior traffic.
4. Safety, if any intruders were attempting to break in, the 3 panes of glass are stronger than the double or single.








Roof 
The roof trusses are normally crane lifted on top of the intermediate floor.  A length of C16 structural timber will then be fixed to the truss pack, timber braces will then be nailed to the truss face. We can then individually nail the trusses within the truss pack staggering the fixings. We can then align the truss with the exterior wall and fixing it with a wall plate each end. Once levelled and plum we can then set a string line up from one side of the building to either this will help keep alignment and level, we then continue the spread of the trusses keeping to the correct spacings and alignments. For the final stage of the trusses, we need to fix bottom brace and top brace of each individual truss to add stability and structure. OSB sheathing will then be placed and fixed in between the gaps of the trusses making this as watertight as possible before the profile metal sheeting is installed. These will be fixed with stainless steel screws or nails to prevent rust and possibly damage to the board.  Sometimes other clients would use plyboard instead of OSB there are many advantages to OSB board:
1. A lot more cost effective compared to ply board.
2. It has more water resistance than ply board.
3. OSB board is normally thicker than plyboard giving it more strength an durability.
[image: ]








Types of truss:
1. King post truss 
With this truss the main vertical post in the centre of the truss acts a structural support for a tie beam, the struts are then fixed from the vertical post to the principal rafter to stop any bowing or bending. A king post truss is suitable to support spans between 5 meters to 8 meters.
2.  Queen post truss
The queen post truss has two vertical posts instead of the king truss just having one, this means that it has a lot more strength and is suitable for spans between 8 meters to 12 meters.
3. Mansard truss
The mansard truss is a combination of the king post truss and queen post truss. This truss has two sections, the top section containing the standard king post and the bottom section containing 2 queen posts. 
4. Truncated truss
The truncated truss is very much the same as the mansard truss, the difference is in the pitch, where there is normally a slope to the one side. This truss is normally used for attic or loft conversion rooms.
The roof truss we would use for this project is the truncated truss, because the span of the building is quite large, we would be covered by the current building regulations with our span size’s, also in the drawing plan there is 4 sky light windows which in further if the client wanted to add another room it is possible.
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Ventilation
Condensation is cause by high moisture content in the air on cold surfaces and ground, properties nowadays are normally fitted with double glazed windows, central heating and insulation reducing the amount of moisture in the air.
Common causes of condensation:
1. Temperature of outside air
2. Humidity
3. Showering
4. Cooking
5. Boiling kettles
Condensation can have various effects on the property, it can cause damp on walls and the ceilings, staining of paint and plaster, mold growth throughout walls and furniture and make the floors a slip hazard.
Internal extractors and fans will need to be fitted in each bathroom to reduce the risk of condensation, a cooker fan above the kitchen hob would also be useful to reduce heat and water vapor in the air. Window vents can be installed into the triple glazed windows and ventilated soffits would also be useful.
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