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[bookmark: _Toc36626352][bookmark: _Toc36810380]Aims and objectives

In this assignment I am going to provide detailed construction drawings for a single two storey detached domestic building with a loft room. The site is going to be built upon a level area that has 450mm of topsoil above a firm subsoil. The site is also above the water table.  I will provide the following construction details:
· The ground floor construction and details of the external walls.
· The first-floor construction and details of the external walls.
· Details of openings, lintels and jambs.
· Eaves and roof covering details.
· The main roof structure and detail of the fixing.

I will provide a detailed report on the following above and provide sketches to show the details.

Please note: all the CAD drawings on this are mine own, I have used the CAD software to produce the details.
[bookmark: _Toc36626353][bookmark: _Toc36810381]Ground floor

The ground floor consists of a suspended timber floor and the external walls are a standard cavity wall construction with cavity wall insulation.


[bookmark: _Toc36626354][bookmark: _Toc36810382]Suspended timber floor detail:

A suspended timber floor consists a finished floor level, which is attached to the floor joists. The floor joists are suspended above the foundations. The joists can either be built into the wall or placed on hangers.

[image: ]
A suspended floor only requires 2 materials, normally its either consists of a concrete beam system or solid timber joists. In this  scenario we are using timber joists as shown in the detail above. 

[bookmark: _Toc36626355][bookmark: _Toc36810383]Construction

The construction of all the elements have to comply with building regulations to make-sure the building is safe. Firstly, on site they would build the foundations  up to DPC level. The next step is to pour a minimum of 150mm concrete on the floor so that weeds and other plants and grow and damage the joists. From the 150mm of concrete you have to allow a minimum 150mm air gap, on my drawing I have allowed a 200mm air gap. This is to reduce moisture and help protect the joists. The joists would be designed and made by a timber frame specialist company. The timber frame specialists would apply the correct loadings to make sure the joists are compliant. The standard loading is a 1.5Kn but if there were extra loads needed for example, a future lift shaft they would also have to be applied. On site the joist would be placed at a minimum of 600 centres to allow for flooring boards to be fixed and a save gap for the fixers on site. Tongue and grove flooring slots together like a big jigsaw, the fixers would put glue on top of the joists and then slot the flooring together. 

(GOV.UK, n.d.)part A
[bookmark: _Toc36626356][bookmark: _Toc36810384]First floor

The first floor and the floor in the loft room have a traditional solid timber joist with tongue and grove softwood flooring to be fixed to the joists. The joists can also be placed on hangers or built into the wall for the first floor.


[bookmark: _Toc36626357][bookmark: _Toc36810385]Sold timber floor detail:
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[bookmark: _Toc36810386][bookmark: _Toc36626358]Construction
First floor construction on site can begin when all the masonry hangers are in place and are at the required level. An internal load bearing wall would also be built to the required level as it will be used for a support for the first-floor joists. Once the hangers are in place the joists can be lifted in and secured in the hangers. After the joists are in the fixers would run strong back bracing and noggins  through the joists to provide more strength and stability. These must be added to comply with building regulations. When the joists and strongback bracing are all in place and secured the fixers on site can lay the tongue and groove flooring. They would use a temporary piece of structural flooring over the opening of the stairwell until the stairwells are built, this allows no one to fall through the gap. Again, the joists would be designed by timber frame specialists, they would add all the correct loadings to the joists to comply with the building regulations.


Please see the attached First floor joist detail below.
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Cavity wall detail

The cavity wall being used is a 300mm wall, with partial fill insulations on the inside skin and a smooth render finish.

[bookmark: _Toc36810387]Cavity wall detail

[image: ]

[bookmark: _Toc36810388]Construction

There are many functions of a cavity wall from weather protection to fire resistance. They are a very important part of the building. As you can see from my drawing, I have used 25mm of insulation in the cavity. I have chosen phenolic foam because it adds structural strength, its moisture resistance and has good thermal conductivity. The construction of the wall would involve building the inner skin up to a certain level, then adding the insulation and then building up the outside skin. They would to this all the way up to the wall plate level. As you can also see I have added flashing and a weep hole on the detail that is added at the bottom of the wall. This used for drainage within the wall. When water runs down the outside skin it causes damage, but the flashing directs the water out of the wall, leading it out the weep hole to make sure the wall doesn’t get damaged. If there is a moisture build up it can also cause damage to the insulation preventing it from doing its job. This is why we have a 75mm cavity to allow airflow to help try out any moisture. The detail also shows wall tie which need to be added to comply with building regulations. Building regulations state that the “maximum horizontal spacing is 900mm and the maximum vertical 450mm vertical spacing”, these are to distribute all over the wall area. Wall ties are very important as they act as a stabiliser for both leaves. These are inputted in the construction phase of the wall but are not visible when the building is finished.

[bookmark: _Toc36810389]Openings 

All the external doors and windows are be a light oak wood finish and uPVC sealed with doubled – glazed units.

[bookmark: _Toc36810390]Opening Detail
[image: ]

[bookmark: _Toc36810391]Construction
Lintels can come in many different materials and shapes; on this project we will be using standard steel cavity lintel. I will be using this lintel type on all the openings across the dwelling. When constructing the opening, both skins would be built up to the required level and then the lintel will be fixed into place. As you can see from the detail above this lintel is designed with a cavity tray and insulation, this means the fixers on site don’t have to add any additional insulation. A steel lintel size would be specified by a structural engineer, they would provide the calculations needed for the lintels over the specific openings. Each lintel size would be order and delivered to site to comply with the building regulations. They also must be installed properly to comply. They have to be sealed and lapped around the edges to make sure it has the right thermal bridging and that its watertight. Building regulations also state that when installed a lintel must have a minimum 150mm end bearing. Lintels should also have a minimum of 150mm masonry above before application of any further loading on top of the flange and opening.
(GOV.UK, n.d.) PART M
[image: Steel Lintels - IG - Stainless Steel, Timber Frame, Box, Solid Wall]Please see the picture below of the steel lintel that I have drawn in section view.

(IG lintels, n.d.)



(IG lintels, n.d.)





[bookmark: _Toc36626359][bookmark: _Toc36810392]Eaves and roof covering

The Roof covering will consist of natural slate and eaves detail will depend on the size of the over-hang on the truss.

[bookmark: _Toc36626360][bookmark: _Toc36810393]Eaves construction:

The eaves detail will be equal all the way around the building. The valley will have equal eaves as it will run flush to the rest of the roof. I have chosen to use a 400mm overhang. I will show on the eaves detail how the overhang will work with the wall construction and also how the roof covering is fixed on top of the trusses.


[bookmark: _Toc36626361][bookmark: _Toc36810394]Roof section detail:

[image: ]

[bookmark: _Toc36626362][bookmark: _Toc36810395]Construction:
Firstly, the trusses would be made by a timber frame specialist in a factory. Once the trusses are erected on site the roofers can start applying the layers on top. Firstly, they would lay the roofing felt on top of the trusses. They will lap the roof felt over each other and under the trusses to make-sure it seals the roof tight and that it complies with building regulations. The roofing felt doesn’t just allow the roof to stay waterproof, but it also allows the roof to breath, releasing any trapped moisture from underneath. After the roof felt is layer, the roofing batten is fixed at 600mm centres as shown on the drawing. The batten allows as a fixing for the roof tiles. On this project we are using natural slate, the tiles have a lip at the end that sits on the batten and then they are nailed to the batten. The tiles will have a minimum of a 100mm overlap on each to allow the water to run off and not let the water get in between the tiles and cause damage. The next step is to add the soffit and fascia. The soffit and fascia just add and aesthetic look to the building, but it is also form of protection.
The comply with building regulations, you must have ventilated soffit board to run underneath the overhang of the trusses and also an air gap. This also the trusses to stay dry and not allow moisture to build up. If there wasn’t any ventilated soffit board, condensation would build up and cause moisture damage to the trusses.

(GOV.UK, n.d.)part F


Please see below example of roof covering detail.
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[bookmark: _Toc36626363][bookmark: _Toc36810396]Main roof structure

The main roof structure is to be a 40-degree pitch. The roof is then to be covered with a natural slate. The pitch of the roof is at 40 degrees to allow for more space for the room in the loft.

[bookmark: _Toc36626364][bookmark: _Toc36810397]Roof construction:

The main roof structure will consist of an attic room, meaning we will have to use attic trusses. The main roof structure also has 3 roof lights and gable ends.

[bookmark: _Toc36626365][bookmark: _Toc36810398]Roof construction detail:
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[bookmark: _Toc36626366][bookmark: _Toc36810399]Construction:
The construction of the main roof is very important. Firstly, the roof would be made by timber frame specialists and delivered to site. The timber frame specialist would have designed the trusses with the correct loadings, for this project the trusses would be designed with attic loads on them to comply with the building regulations. As the truss shows you are to queen posts to take the loadings and to from the size of the attic room. When they are on site the fixer would then lift the trusses on to the wall plate. The trusses would be fixed at the required centres in this case they will be at 600mm centres. The trusses are fixed down using truss clips. The truss clips are fixed to the wall and then fixed to the truss. 



(FFX, n.d.)[image: Simpson Strongtie TCP38-50 SST TCP38 Truss Clips 38mm x 50]

Please see the above example of a truss clip.

When all the trusses are in place, the fixer will add the strongback bracing and the restraint straps, again to comply with building regulations these must be added. Strongback bracing  run through the trusses to give strength and stop uplift of the roof. Roof uplift is when the wind can blow and lift the whole roof up and even take it off the building. This is why these regulations added as they stop this problem form happening.  Restraint straps also provide strength to roof and help stop the up lift of the roof. Restraint straps are to be placed at ever 2m. They are fixed to the inside skin of the wall but on the outside and then run over the top of at least 3 trusses. There will be noggins between the trusses to help fix the straps down.

(Cullen, n.d.)
               
[image: ]
Please see my attached sketch of how a restraint strap works.
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Roofing felt fixed to the top of the trusses to protect against water and reduce moisture -

Roof slates placed on battens at every 600 centers.
Slates are lapping each by 100mm to reduce water getting in.
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The soffit board is ventilated to reduce the moistue content that can get in.
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