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[bookmark: _Toc39009965][bookmark: _GoBack]Introduction 
The major property developer Barratt Homes has received planning permission for a single, two storey detached domestic building, which is to be built on a level greenfield site that they’ve acquired. Along with purchasing this land, it is the property developers job to design and build the structure. There are a vast number of construction details which they will need to consider when designing a new build. Five of these construction details include key aspects of the building such as the ground floor, first floor (and their junctions with external walls), openings, eaves and roof coverings, and lastly the main roof structure. These mentioned details need particular consideration as they are what mainly comprise the main body of the structure and provide its integrity. The details are to proposed by providing annotated sketches with a step by step description of the construction methods. A proposal of how the details meet current building regulations will also be outlined.
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		Tongue and groove softwood flooring
Insulation (cavity partially filled)

			
Smooth render

Figure 1

Timber joists built into inner leaf of blockwork

[image: ]DPC at least 150mm from adjoining ground
Ground level
Davies, 2020
Battens which support the insulation between joists
100mm concrete slab
Honeycombed sleeper wall
Mortar joint
Blockwork
Cavity tray which directs water out of the cavity through weep hole

	Trench poured with concrete to form strip foundation. 
Strip foundation is a adequate method of support for this dwelling as the surface soil has a low clay content, meaning that the bearing capacity is relatively high.


Well compacted inert hardcore
Continuous DPM in floor






[image: ]	Insulation that is placed in between the joists is not illustrated.
Timber joist built into inner leaf of blockwork
Davies, 2020
Figure 2


















Masonry accurately cut to allow an even mortar joint all the way around the tops and sides of the joist.

Inner leaf of blockwork is built level


	



Description
Figure 1 illustrates the detail of this dwelling’s ground floor and it’s junction with the external wall. Whereas figure 2 illustrates the detail of the built in joists, which is the chosen detail for the required suspended timber floor. This detail meets the current Building Regulations as it complies with the standards set out in Approved Document C. Figure 1 shows “ventilated air space measuring at least 75mm from the ground covering to the underside of any wall plates and at least 150mm to the underside of the suspended timber floor.” (BR, Doc C, 2010). This ventilated space will prevent humidity from gathering and having an adverse affect on the timber. Also as the wall illustrated is an external wall “the damp proof course should be at least 150mm above the level of the adjoining ground” (BR, Doc C, 2010),  which it is in fact. This detail also illustrates the continuous DPM which is along the underside of the slab. The DPM prevents humidity in the dwelling by stopping rising damp through the ground. The incorporation of this DPM allows the detail to meet the Building Regulation requirements.
The method in which this type of suspended floor is constructed begins with accurately cutting the masonry in the inner leaf so that there are gaps in order for the joists to go. These gaps should accommodate for the width of the joist along with a 10 to 15mm at each side of the joist for a mortar joint. This mortar joint is to be struck or recessed to allow a bead of silicon mastic between the blockwork and the joist. Before inserting the joist, brick sleeper walls are then built at intervals along the span of the anticipated joist . These sleeper walls provide extra support for the joists. These intermediate walls are to be honeycombed to provide ventilation in the void. On top of these sleeper walls, a wall plate will be fixed on top to provide a level surface for the joists. After this is done, the joists are ready to be installed. Mortar is put into the gaps and then a silicon mastic bead is installed after both the joist and masonry are reasonably dry. Finally, once it is time for the floor finishing to be installed the tongue and groove planks may be glued to the floating floor.
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Maximum 600mm centres for joist spacing as BS 5268 – 7.1
Max 600mm centres
Herringbone strut, which provides bracing
Metal joist hanger
Solid timber joist
Inner leaf of blockwork is built level
Davies, 2020
Figure 3


[image: ]
Tongue and groove softwood flooring

Inner leaf of blockwork

	Outer leaf of blockwork


1 layer of fire rated plasterboard at least 12.5mm thick.
Clearance of 25 – 75mm between first joist and wall should be allowed. This helps when installing services and fixing floorboards.

Mineral wool insulation laid between joists
Figure 4
Solid timber joist
Insulation partially filling the cavity
Davies, 2020

Description
Figure 3 outlines the spacing between solid timber joists, and states that there should be a maximum spacing of 600mm centre to centre.  This spacing is outlined in Table C16 of the (BS 5268-7.1:1989). On the axis showing ‘centre to centre spacing of joists’, 600mm is the largest spacing available. There should also be spacing between the joist that’s nearer to the wall face. A clearance of 25-75mm should be left between these to aid in service installation and the fixing of floorboards. The chosen first floor details of the dwelling adopts a solution to avoid humidity by limiting condensation. Figure 4 illustrates mineral wool insulation which is placed in between the joists. This insulation will raise the temperature of the floor so water vapour is less likely to condense on it. The first floor detail also meets Building Regulations by complying with Approved Document B. The document specifies that “all compartment floors should achieve… a complete barrier to fire between the compartments they separate”, and should also “have the appropriate fire resistance” (BR, Doc B, 2010). The detail complies with this by the fixing of a fire rated plasterboard of minimum 12.5mm thickness to the underside of the first floor.
This first floor detail implements the fixing joists by hangers approach. It will give the same effective finish as built in joists (as illustrated in figure 2) however the junction with the external wall will differ. With this construction method the correct size hanger is placed on the underside of the joist so that the joist is sitting in the hanger. The hanger is then fixed to the wall using galvanised screws to hold it in place securely. This first floor structure will be able to support the imposed loads put upon it from the connecting walls, furniture and people.
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[image: ]
Insulation to avoid condensation and to minimise thermal bridging. Steel is a good conductor of heat to insulation is vital here.
DPC to be placed in this location. (NHBC recommendation)
Smooth finish render on outer skin of blockwork
Weep holes to be located here in the outer leaf
Concrete lintel to inner leaf
Steel stepped lintel to outer leaf
Double glazed sealed units
Light oak effect UPVC window
Inner leaf of blockwork
Davies, 2020
Figure 5
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Inner leaf of blockwork
Double glazed sealed units
Light oak effect UPVC window
Masonry window sill
Smooth finish render on outer skin of blockwork
Insulation partially filling cavity
Rigid flashing to span across drainage cavity
Davies, 2020
Figure 6

Description
Figure 5 illustrates the lintel that will be used above the openings in this dwelling,  When installing a lintel in order to support the structure above any opening the lintel must be placed on a full bed of mortar with a bearing of at least a 150mm on each side of the opening. At this point it is vital to ensure that the lintel is level. Once this is done, it is time to raise the inner and outer leaves of blockwork simultaneously. This will avoid eccentric loads and rotation. This blockwork should be built on top of a dpc above the lintel which will wick moisture away through weep holes in the outer leaf. On the elevation plan there is a solider course detail above the lintel so the bricks need to be laid accordingly on the exterior of the face to get the desired finish.
Figure 6 illustrates the sills which will be placed underneath to window openings. In order to install a sill there should be an allowance for 150mm on each side of the proposed reveal on the blockwork. This is because the sill will extend 150mm each side of the window opening. A bed of mortar is then to be put on the on top of the blockwork where the sill will be placed. Once the sill is put in position, a 150mm of mortar is to be applied at each side on top of the sill so that blockwork can be built on the sides of the sill. Above the rest of the sill mastic sealant should be applied before installing the window. This is done in order to prevent humidity in the cavity by moisture seeping through the bottom of the window.
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[bookmark: _Toc39009970][image: ]
Insulation to be positioned between the rafters to reduce heat loss through the roof
Natural slate tiles, double lapped
Battens (wood species specified in BS 5534:2014)
Breathable membrane
Top course tiles
Rafter
Inner leaf of blockwork
Rafter tail
Soffit board
Guttering which collects water and directs to the downpipe
Facia board
Davies, 2020
Figure 7

Description
Figure 7 illustrates the eaves of the dwelling and it’s roof covering. The eaves are classified as being ‘closed’ when the soffit board meets the wall. The tiles that are illustrated are natural slate tiles which are double lapped fixed. The combination of this material and fixing method allows humidity and moisture to be reduced in the roof structure. One of the reasons being that slate is not a porous material, it has a very low water absorption rate which allows water to hit it and run off it. The double laps of the slate allows the roof covering to adhere to weathering well. It does this as the structure will cope well with wind pressure being put upon it, and also it makes water from the rain less likely to penetrate through the covering. The addition of a breathable membrane will allow the air that enters under the lowest tile of the roof to ventilate the roof and exit through the top of the roof. This means that mould and decay of roof elements will be limited, as condensation will be prevented.
When installing tiles to a roof, battens are firstly nailed through the breathable membrane into the rafters. These battens are what the slate tiles will be fixed to. The slate tiles are to be lapped over the battens and nailed down at staggered joints. The staggered joints provide more strength to the roof covering. The tiles that will comprise the roof covering of this dwelling will have to adhere to (BS 5534:2014).
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[image: ]
Supporting Wall
Straining beam
Straining sill
Queen post (2 vertical tie posts)
Roof pitch at 40 degrees
Connecter plates
Tie beam
Principle rafter
Davies, 2020
Figure 8

Description
Figure 8 Illustrates the main roof structure of this dwelling.  Trusses will be used in the structure of the roof as it allows a span of 10-15 metres. This provides space in the loft to allow for the loft room. The chosen truss type is the Queen Post Truss at it’s used for large span ranges, which is what we have in this particular dwelling due to the loft rooms. The two queen posts on this truss are kept in a stable position with the installation of a straining beam and straining sill. The components of the roof structure will be held together by connector plates as illustrated in Figure 8. As the desired pitch of the roof for this dwelling is 40 degrees, the rafters are to be installed at the angle of 40 degrees to the tie beam. This entire truss structure will be constructed in factory conditions, which means it will be pre-fabricated before arriving to site. This insures quality control, as the truss will have to be of a required standard before leaving the factory.
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	Figure 
	Description

	Figure 1
	Cross section of ground floor at it’s junction with the external wall

	Figure 2
	Joists built into the inner leaf of blockwork

	Figure 3
	First floor joists fixed with hangers

	Figure 4
	Cross section of first floor/ceiling, along with external wall

	Figure 5
	Lintel above window opening

	Figure 6
	Masonry sill below window opening

	Figure 7
	Roof covering with closed eave detail

	Figure 8
	Queen post truss
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