Construction fundamentals Assignment 2
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This is the first drawing I skated out. This clearly illustrates the foundations, the hardcore, the floor and the walls. The foundation is of the raft style with a set of rebar meshes on the bottom and near the top of the pour. The brick work and block work has been built up near the edge of the foundation, this is built up to the ground level. Insulation is put down on top of the DPC, then the heating pipes are laid down and the concrete is poured on top of this. The outer brick work is built up again and week holes are left and ties are too. 
The 2x6 framing is bolted directly into the concrete slab with thunder bolts, this is built up to just below the celling. There is fibre glass insulation in the size of a 2x6 so it completely fills the cavity, maximizing the space. In addition, an 18mm thick OSB is nailed on the outside and inside of the 2x6 frame to keep the insulation in, there is also a vaper barrier on the outer OSB. The brick work changes to block work and a render skim will be put over the blocks. I have added a 2x4 but this isn’t needed and shouldn’t be added to the actual building, I only added this as a mistake, this was an oversite which I forgot to remove. 
This is part A of the building regulations. The type of foundation we need if a raft, this is clearly shown in the sketch and a mesh is used both at the top and bottom. I put the depth as 400mm and on the edge is 500mm which tapers back down to 400mm after 400mm. this is more than enough for a two-storey structure and meets Part A of the building regulations.
Foundation U value 
	Material 
	Conductivity (K)
	Resistivity 
	Thickness (M)
	Resistance (R)

	Tile floor 
	0.6 
	
	0.010
	0.0160

	Concrete slab 
	0.160
	
	0.125
	0.7813

	Insulation 
	0.031
	
	0.200
	6.4516

	DPC
	0.450
	
	0.0003
	0.0006

	Raft foundation 
	0.160
	
	0.400
	2.5000

	Hardcore 
	1.260
	
	0.225
	0.1786

	
	
	
	Total (R)
	9.9281

	
	
	
	U total 
	0.1007 W/MoK



The hardcore is compacted soil which makes a more suitable sub base for the foundation. These would be constructed by making a trench and placing the rebar meshes in and holding them together with twine, then the concrete is poured in one pour to ensure there isn’t a major fault within the concrete. Safety must be taken when working in the trenches due to collapse.  
The timber framing, we will be using will be of the C16 standard which is any of these soft woods, kiln-dried fir, pine or spruce. Its usually what ever is available in the area. C24 is regulated to be 50% more stronger than C16, however we don’t need to heavier load as we can have the joists and bracing much closer together, therefore making it just as strong. This type of C16 timber is the most cost-effective method for construction.  
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This second sketch shows the later half of the first floor. We can see that the brick work and rendered block work has been extended up past the ceiling and floor. The ceiling joists are 2x10 and travel the length of that floor, to prevent sagging and creep a steel beam is added and is built up on block work to allow some openings for doors without ruining the structural integrity of the house. I have added 2x4 studding to the extra block work under the beam but it isn’t needed and a skim render on top of the block work would be more suitable. 
The joists have an 18mm OSB on the top and bottom, then on top of the top sides OSB there is a tongue and grove soft wood flooring, this would be nailed in on the tongues into the OSB with small brad nails. A thin layer of stain, varnish or lacquer would be added to this most likely. The vapour layer on the outside of the timber framing is extended up over the joist.  And then on the bottom a small 3mm skim of plaster will be put on, in addition post lights can be added before the top layer of OSB is nailed down. 
To meet construction regulation L for the external walls. The U values needs to be at less than 2 W/m2 oC. these are the calculations I have used for fibre glass insulation in the size of 2x6 cavity. Also, the brick work, 18mm OSB sheeting, timber framing and 50mm cavity are also used to calculate the u value.





Wall U value 
	Material 
	Conductivity (K)
	Resistivity 
	Thickness (M)
	Resistance (R)

	Brick work 
	0.8
	
	0.100
	0.125

	Cavity 
	0.024
	
	0.050
	2.083

	Vapour layer 
	0.17
	
	0.002
	0.012

	OSB
	0.13
	
	0.018
	0.1385

	Fibre glass insulation 
	0.03
	
	0.140
	4.6

	OSB
	0.13
	
	0.018
	0.1385

	Plaster board 
	0.18
	
	0.012
	0.06

	
	
	
	Total (R)
	7.0185

	
	
	
	U total
	0.1425W/MoK



I chose fibreglass insulation because of its low-cost effectiveness; it also has a unique property of resistant to mould and mildew. In addition, its eco-friendly as its only made from soda lime silica glass. its also easy to instal as it comes in bails and only need to be trimmed to length, this coincides with the speed of a timber frame house.   
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This is the third sketch, this is showing the second floor, part of the roof and attic. From this we can see that again the brick work and block work have both been built up all the way to the eaves this time. There is a window in this sketch, the window is triple glazed and has a PVC trim on the outside and inside which I didn’t put in as this is often different per the manufacture, there is also a PVC sile on the side of the window.  
Above the window there is a lintel, this lintel is a section of angle iron that extends the area of the window by 200mm which is the width of a cinder block, the same type of block that is used in the rest of the built. On the top of the lintel there will be a sheet metal DPC to stop the water from coming through the window, also there will be a weep hole above the window to let the water out. 
The celling of the first floor is made of 2x10, unfortunately I did write 2x8 on the sketch but I was wrong and I forgot to correct the mistake. The joist will be sitting on the brick work and will be held down with metal ties which would be bolted into the brick work and nailed into joist.
There will be a 18mm OSB on the bottom side of the joist and will be nailed on, from the top a layer of fibreglass insulation will be placed down, another layer of OSB or PLY wood isn’t needed but can be put on top of the joist and can be used as extra storage in the attic. The insulation will also be placed in the curved parts of the roof joists where the roofing rafts meets the joist.
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This sketch shows the entire roof construction, this was partly showed in the previous sketch but I wanted this whole view of the roof construction to explain it. The rafters are 2x12, these make up the main construction and with a ridge of 2x12. The roof is made off site as its safer to construct it somewhere else. The frame is delivered and is bolted and nailed together once it’s been lifted up using a crane, Its fastened into the brick work. A vapour layer is used on top of the rafters to prevent water from coming in. The attic will only be used for storage and there will be accesses through a foldable ladder, so the rafters won’t have insulations only the celling will. 
The offsite construction ensures that the frames are stronger by allowing them to have mortised and tenon joints, this makes the whole roof structure stronger. The purlins are made from 2x4 and there are actually two sets on each side of roof, I didn’t include them in sketch as I only needed to illustrate that is are purlins. When I looked at the frames that the framing company make, they suggest that we use two purlins with a ridge board. All of the framing meets L1B of the building regulations. 
The construction is thin metal sheets made from aluminium which is coated in an animal, the type I have used is PVDF coated aluminium. The construction is a layer of 18mm Baltic birch ply wood which is a high-grade grade of ply wood.  Then a layer of rockwool which is 6 inches thick, on top of that a vapour control layer in placed on that. After this the sheeting metal is screws down to bitterns were are placed to help support the sheet metal structure. Finally silicon is used to fully seal the gapes between the metal sheeting and any gapes that would be left in the roof.  
Roof u value 
	Material 
	Conductivity (K)
	Resistivity 
	Thickness (M)
	Resistance (R)

	Rafter 
	0.14
	
	0.235
	1.6785

	PLY wood 
	0.13
	
	0.018
	0.1385

	Rock wool insulation 
	0.035
	
	0.150
	4.2857

	Vapour layer 
	0.14
	
	0.003
	0.2143

	ALU sheet 
	2.7 
	
	0.0007
	0.0003

	
	
	
	Total (R)
	6.103 

	
	
	
	U total 
	 0.164W/MoK
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On this neatly drawn sketch the external wall construction is the same and majority of the roof construction is the same. The structure us still brought in from offsite. The major change is the is the interior roof construction, this type of framing is known as a queen trusses construction. Other benefits of queen trusses are their reliability, simplicity compared to other types, and usually, that their cost is relatively low. 
A queen post truss has a much better aesthetics and allows for a walk larger walk way in the attic, giving an effect that the room is bigger than it is. If the attic were to be converted or a small system of storage were to be put up there the structure acts like studs and ply wood or OSB can be fitted to make it look like another room. 
In this roof construction, slate tiles are to be used, the reasoning for the slate is predominantly its athetotic look and feel. The properties slate has are worth the extra money, the very low water absorption is a prime example of what slate can do. In addition, mould and mildew can’t grow on slate and therefore make it a perfect roofing material. It also fire-proof and highly fire resistant, giving it another reason to be perfect as a roofing material. Unlike clay tiles and concrete tiles, the slate wont crack under the intense heat of a fire. Also, the material can flex about 1/64 of an inch which helps for spreading the load in very windy conditions, heavy storms and bad snow showers. 



New roof U value 
	Material 
	Conductivity (K)
	Resistivity 
	Thickness (M)
	Resistance (R)

	OSB
	0.13
	
	0.018
	0.1385

	 Fibre Glass Insulation 
	0.03
	
	0.184
	6.13

	OSB
	0.13
	
	0.018
	0.1385

	Rafter 
	0.14
	
	0.235
	1.6785

	Vapour layer 
	0.14
	
	0.003
	0.2143

	Slate tile 
	0.56
	
	0.015
	0.0268

	
	
	
	Total (R)
	8.3266

	
	
	
	U total 
	 0.12W/MoK



Surface and interstitial condensation
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The most obvious cause of condensation in the house is from the bath room. Hot water from a shower, sink or bath tub will result in steam being generated, as the steam is hot it will rise. As the steam rises it will come into contact with another surface like the celling, walls, doors and windows, these are much colder than the steam and when the steam comes into contract it cools and becomes water.
If the walls don’t have tiles on them going all the way up to the celling then the water will penetrate through the wall and will first cause mould and mildew, after some time if not properly treated then the plaster will break off and the wall will start to warp. If the window is open to allow for air circulation the damp will linger and cause problem which I have already stated, these problems can and do cause health issues mainly respiratory problems and in certain cases where untreated can cause death. 
drying clothes is another source of damp and condensation within the home. A tumble dryer uses heat to remove the water from the clothes, the heated steam needs to escape so the machine expels it into the room. This type of high intensity heat and water results in fast acting mould and mildew, in addition small fibres missed by the filter on the machine become air born and stick to the mould allow it grow from a protected surface.   
water coming up through the floor is a very annoying type of damp. This happens when there is a bridge between the inside of the house and the outside, some houses are more settable to it based on there georgical location. It’s often hidden by the floor and is noticed too late as by the time it’s made the floor root most of the underneath is saturated in water. 
water penetrating through the walls is again a very annoying situation to find ones self in. this again is due to a bridge of some kind whether it’s some motor which has moved or a crack has developed on the outside allowing a small trickle of water to penetrating through using capillary action. 
The final cause is a leaking pipe, this is often caused in the winter time when extreme temperatures cause the water within the pipes to freeze, as the water freezes it expanses. The pipe yields and a crack is developed, after the ice has thawed out the hole is revelled and water will leak out, this can be seen most often in a celling and has a small-time delay. Water marks are seen and will cause the paint to chip first, then the plaster will peel off and as more water fills the area the joists abused the water too losing their structural integrity.  
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To protect the house from condensation I will be adding various methods to exclude moister. Having the cavity wall prevents moister from coming through the walls, in addition there is a DPC which is placed on top of the rafter foundation and placed 6 inches above the floor to prevent the water from coming through the concrete. Within the house extractor fans will be placed, they will be placed in the bathrooms and in the kitchen, these will be larger and have a stronger air flow and pressure. Smaller ones will be placed in the halls and in certain rooms to help circulate the air. 
To further prevent moister heating will be added, this will be provided from a combi boiler which will heat radiators dotted around the house, this will prevent the house reaching a dew point as well as the relative humidity to be lower. Furthermore, trickle vents will be placed on all of the windows within the house, this just allows for some more airflow and allow for more air changes in a room per day. This helps as back ground ventilation but this isn’t full proof and works far better in series which I have already mentioned. 
Word count – 2538 
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