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Construction Detailing
Introduction
During this assignment I will be discussing what construction techniques I will be using to design the house given on the plans. Obviously, I will have to adhere to any Building Regulations that are concerning the different aspects of the build. “Building regulations set minimum standards for the design and construction of buildings to ensure the safety and health for people in or about those buildings. They also include requirements to ensure that fuel and power is conserved, and facilities are provided for people, including those with disabilities, to access and move around inside buildings.” (WhiteHorseDC 2019). I will also be including different drawings to help describe the different techniques I will be using.
Foundations
There are four main objectives in which a foundation of a building should achieve. These are:
· Carry the weight of the building in question
· Transfer the loads of that building to the ground
· Provide a flat surface in which we can build on
· Spread the weight of the building.
If this is not achieved, it can cause different issues down the line such as subsidence. For our build I would suggest using a shallow strip foundation. “This kind of foundation is suitable for most sub-soils with lighter structural loadings such as those encountered in low to medium rise domestic dwelling where mass concrete can be used” (Nantal, 2019). 
The Ground Floor	
Our plans stipulate that we are to use a block and block cavity wall. This is beneficial in providing weather protection, reducing noise levels and providing thermal insulation. The two walls are to be no closer than two inches apart, they must be tied together and should have ‘weep holes’ to release any build-up of moisture or humidity from the cavity. A damp proof course (DPC) should be added to ensure there is no rising damp penetrating the floor and then a damp proof membrane is linked to this DPC. Approved document C of the Building Regulations is concerned with the ‘site preparation and resistance to contaminants and moisture’. “In terms of resistance to moisture, the regulations state that the building should be protected from harmful effects caused by: 
· Ground moisture. 
· Precipitation including wind-driven spray. 
· Interstitial and surface condensation. 
· Spillage of water from, or associated with, sanitary fittings or fixed appliances. 
(DesigningBuildings 2017) 
A diagram of how the DPM should be introduced can be found in the appendices labelled ‘Fig 1’. 
Approved document C states that to stop the rising damp, a damp proof course should be continuous with any DPM on the floor, it should be at least 150mm above level of adjoined ground if it is on an external wall and if it is an external cavity wall the cavity should extend at least 225mm below the damp proof course. If this is not the case, then a cavity tray can be installed with weep holes every 900mm to allow any water inside the cavity to be drained and not pass to the inner leaf. A basic diagram showing weep holes can be seen in appendices labelled ‘Fig 2’. 
Our plans stipulate that the ground floor is to be a suspended timber floor. Suspended timber floors are cheap and easy to construct and are easily adaptable to individual sites. Document A of the Building Regulations refer must be adhered to when working with suspended timber floors. As it is a suspended floor little ground preparation is involved. “Unlike standard ground floor construction, suspended floors are not sitting directly on the ground. This allows air flow and ventilation to prevent the mould and dry rot that would otherwise occur over damp ground.” (ThermoHouse 2019). However, there is a need for sleeper walls over a strip foundation and there is a need of ventilation. This solution is shown in appendices as ‘Fig 3’. The problem we have with this solution is that the insulation is not continuous. Due to this, we have to use ‘bearers. 

The First Floor
As was the ground floor, the first floor is also going to be a suspended timber frame. As I did with the ground floor, I am going to use joist hangers to hold my joists in place instead of placing them into the block work. I feel this can be advantageous as the block work has to be level, by placing the joist hanger on top of the blocks either side then it would suggest that it the joists should be level and also it is a quicker method. Joist hangers are “metal fixtures that are designed to vertically support or connect the joist beams to walls and foundation of a building” (Randjbuilder 2013). It is essential that we use the correct fixings when attaching these hangers to the wall as the joists and joist hangers will be under an extensive amount of weight whilst the build is completed. See Fig 4 in appendices for image of joist hanger. The advantages with using these joist hangers are that they are a very fast and effective method in fixing joists, they are very reliable and there is no drilling required. To ensure that we don’t have any twisting of the joists in the future and to help keep them in place we can use herringbone struts. These are especially recommended if there is going to be a lot of pipework or electrical cabling installed as it can reduce the amount of drilling required to accommodate these. I have chosen to use a treated chipboard sub-flooring above the joists on the first floor instead of floorboards. “Chipboard is faster to install as it has tongue and groove. The boards are laid lengthwise, perpendicular, over joists and joined. Screws are needed to fix down the new sub-floor. Since it has tongue and groove the joints which end between the joists do not need extra reinforcement thus less work.” (Finwood 2017). Under upstairs bathroom and W/Cs I will be using a moisture resistant material as it will eliminate any sagging that could be caused by water leaks. By using the chipboard, we can cover a wider area with one sheet than you can do with traditional ‘floorboards. This is advantageous in terms of speed and can help reduce any ‘squeaking’ in the future. The disadvantage with this type of subfloor is that if any work needs to be done under the floor level in the future such as any remedial work to piping or electrical cable of a new electrical circuit needs to be installed for example, then you have to cut sections of the floor up to gain access. This is time restricting in relation to the use of floorboards. 

Lintels
“If an opening is formed in a wall, the structure above the opening, even if it is relatively small, will need to be supported.” (PlanningPortal 2020). When installing lintels, we must adhere to Approved Document M of the Building Regulations. When installing lintels, we should ensure that we: 
Steel Lintels should be installed with a minimum end bearing of 150mm, bedded on mortar and levelled along its length and across its width.
The masonry above the lintel should be built in accordance with BS EN 1996-2:2006.
Raise the inner and outer leaves simultaneously to avoid excessive eccentricity of loading, with a maximum height difference of 225mm (Masonry should be laid on a mortar bed and all perpendicular joints should be filled.)
Allow the mortar to cure before applying floor or roof loads (Temporary propping beneath a steel lintel is practised to facilitate speed of construction).
The NHBC recommend a damp proof course (DPC) or cavity tray should be installed over all openings in external cavity walls.
When installing concrete floor units or other heavy components above a lintel, care should be taken to avoid shock loading and floor units should not be dragged into position. Masonry immediately above the lintel should be allowed to cure.
Point loads should not be applied directly onto lintel flanges. Steel Lintels should have a minimum of masonry 150mm high between the flange and the application level of any form of loading. Consult IG’s technical department if applying a point load above lintels.
The external lintel flange must project beyond the window/door frame and it is recommended that a flexible sealing compound is used between the underside of the lintel flange and the frame.
When the underside of a lintel is exposed, its appearance can be enhanced by the addition of lintel soffit cladding.
Do not cut lintels to length or modify them in any way without consulting an IG engineer.
(IGLintels 2019)
There are many different types of lintels that we can use. For this dwelling I am going to use standard steel cavity lintels. The reason for this is that they are fast and cheap to install, and they are light in weight which allows easier usage. However, when using this type lintel, we must take thermal bridging into account and ensure that they are installed and insulated correctly. We must ensure that we have at least two weep holes per opening which are not in excess of 450mm apart and a DPM is used above the cavity tray and below the masonry as shown in the illustration overleaf:
[image: Top 10 tips for installing a lintel with IG Lintels | IG Lintels]
(IGLintels)
 You can also find a drawing in appendices labelled fig 4 which is also concerning this.
Sills and Jambs
Sills are very important in any construction. Their main objective it to keep water out of your property. When constructing a windowsill, it is very important to have a rigid flashing that spans across cavity and a flashing end dam. The exterior sill is to be sloped downward to allow any water to run off. This can be seen from the below drawing:
[image: ]
(IMIWeb 2019)
 “Window frames are typically formed by two side jambs, a horizontal sill across the bottom and a horizontal member across the top sometimes referred to as the head jamb or head jamb. On a window, the Jambs can be fitted with jambs liners to improve air tightness.” (DesigningBuildings 2019). Obviously, this is very good for your building as it would reduce the draft in the house and make the property more energy efficient.
Roof Structure
With the plans we have been given we can see that there are going to be three different roofs on our build. The main roof is going to be covering an area of the loft that is going to be used as a storage area. Due to this I would suggest using a queen post truss rather than a king post truss to allow more space for storage. “Other benefits of queen trusses are their reliability, simplicity compared to other types, and usually, that their cost is relatively low” (pecochui 2017). By using the Queen-post truss it will allow us to span the entire width of the loft. As the two external walls are ‘blind’ we will not need a truss over them however, we will need a queen post truss over the areas shown in the image below:
[image: ]
The roof structure I am using can be seen in the appendices labelled Fig 6. As a result of using the queen post truss solution and the fact that the two ‘outside’ walls are load bearing, we will not need load bearing walls throughout its span. The rafters will be attached to the load bearing walls by using wall plates. These allow the transfer of load from the roof onto the walls.
I am going to install a warm roof in this build. This means that the insulation is placed on top of roof surface whereas a cold roof the insulation is placed between the rafters. However, “On pitched roofs, the definition of warm or cold can relate to the entire space below the pitch of the roof, but above the ceiling. This means that a warm roof might be one in which the insulation is installed in line with the rafters (rather than above the roof structure), so that the space under the pitch, i.e. a loft, attic or other space is insulated and warm.” (DesigningBuildingsWiki 2017). A warm roof is a breathable roof and it allows the release of moisture into the atmosphere and helps with the prevention of damp and issues that arise from issues with damp. The layout of a warm roof construction is shown in the image overleaf:
[image: ]
For warm roofs we need to use a vapour proof membrane. This should always be before the insulation. If the vapour membrane is over the rafters, it will help to eliminate any future problems we could encounter. The vapour proof membrane is essential as it must be introduced to conform with the Building Regulations.
(ICOPal 2018)
	The two smaller roofs situated at the front of the design plan and to the side of the design plan are smaller than the main roof. This means that we do not have to use the same roof structure as the main roof. For these two roofs I am going to use a collar type pitched roof structure. The reason for this is that it covers a span of up to 4.5m without the need of trusses or load bearing walls and it is easy to construct. Fig 7 in appendices shows the solution for this type roof.

Eaves and roof covering.
The main purpose of eaves is to stop any potential damage to a build from any rain or snow. There are four main types of eaves. In this case I am going to use closed eaves as stipulated in the brief. Closed eaves encase the rafters and attach to the wall. The solution for closed eaves is shown in the appendices labelled Figs 8 and 9.
	The brief also stipulates that we use a natural slate covering. Slate coverings are allowed up to a roof pitch of between 20 degrees to 45 degrees. With the angle of our roof being 40 degrees then we are in the scope to use this solution. At the verges, traditionally half slates are used. Every slate should be double nailed and there should be staggered joints. When working with a natural slate covering, we must adhere to the Building Regulation - BS 5534:2014+A2:2018). The solution for this type roof covering is shown in appendices labelled Fig 10.
Conclusion
As with any build it is essential to adhere to all relevant Building Regulations. We must ensure that the correct techniques are used to limit the risk of any safety or maintenance issues arising in the future. All work should be checked by relevant people during different stages of construction such as the local Building Inspectors and all trades should be able to ‘sign work off’ to be at a high standard such as the NICEIC with regards to electricians.
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Fig 1
[image: ]

Fig 2
[image: ]
Fig 3
[image: ]

Fig 4
[image: ]

Fig 5
[image: ]

Fig 6
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Fig 7
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Fig 8
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