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[bookmark: _Toc102685797]Aims & Objectives 
In this assignment, I am going to provide detailed construction sketches and sections that illustrate the materials and methods for the detailing of a single two storey detached domestic building. The site prior to advanced groundworks, used for agricultural land.

I will provide the following construction details:
· Ground floor construction, detailing and junctions with external walls.
· First floor construction, detailing and junctions with external walls.
· Eaves detailing and roof covering – indicating appropriate weathering, fixing and laps. 
· The main roof structure. Construction, detailing and fixing.

I am also going to produce a detailed report on the above details in conjunction with the sketches.

[bookmark: _Toc102685798][image: Image.jpeg]Ground Floor
The ground floor will consist of insulated timber with underfloor heating in the screed
[bookmark: _Toc102685799]Foundation to Ground Floor Detail



























The above image shows a concrete raft foundation which is the suggested foundation for this build following a groundworks investigation due to land previously being used for agricultural purposes. It also shows ground floor materials starting at DPC level, the damp proof course (DPC) is used as an element to act as a water-repellent layer within the wall. The DPC must be a minimum of 150mm above ground level according to building regulations and this detail complies. The external skin of the wall is a stack bonded facing brick followed by a smooth render course. A clear cavity space of 50mm is left following the start of the timber frame which has a reflective breather membrane which is used for thermal performance and contribute to the overall U-Value of the wall. A 9mm OSB sheathing is also in place. Next is the 140mm insulated timber frame panel followed by an additional layer of insulation, also known as flanking insulation as this is the internal face of the external wall. A 45mm x 50mm service batten is included in the wall build up. This is for first fix trades to run services through. Finally, a 12.5mm layer of plasterboard is added.

[bookmark: _Toc102685800]First Floor
[image: Image.jpeg] N  The first floor has a traditional solid timber joist with tongue and groove 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: _Toc102685801]Solid Timber Joist Detail


























The above image shows a solid timber joist detail. This detail shows a hangar which is used to connect to the external wall. The hangars will be placed at 600 centres around the joists. First floor construction cannot begin until all hangars are in place an internal load bearing wall would be built below in order to provide strength and support to the joists above. Once the hangars are in place, the joists can be lifted in and secured via crane or forklift. Strongbacks are added next to provide further support. The 22mm tongue and groove flooring would be laid next. The fixer would use a piece of structural flooring as a temporary cover over of the stairwell in order to prevent fall. The use of fall arrest will also be used during first floor construction. The joists would be designed to suit by timber frame specialists, they would add the correct loadings to the joists to comply with building regulations.


[bookmark: _Toc102685802]Eaves and Roof Covering
    The roof covering will consist of tile overlay and natural slate and the eaves detail typically depends on the size of the overhang of the trusses.

[bookmark: _Toc102685803]Eaves Construction
[image: Image.jpeg]The eaves detail will be same all around the plot. The valleys will be equal to be flush with the roof.

[bookmark: _Toc102685804]Eaves and Roof Covering Section



















[bookmark: _Toc102685805]Construction Process
Please see the above roof section. Firstly, the trusses would be designed and manufactured from a timber frame specialist company. In order to comply with building regulations, the design would allow for the correct loadings. Once first floor construction is finished, the trusses can be craned into place and fixed. A felt is laid on top of the trusses and lapped to be tight. The roof felt not only acts as a water-repellent layer, but it also allows the roof to “breathe”. This means that it helps release any trapped moisture from underneath. Next, a roof batten is fixed at 600 centres which provides fixing points for the tiles. On this scheme we are using a natural slate, the tiles have a lip at the ends and can be fixed to the timber battens. 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 main purpose of fascia and soffit boards are aesthetics. However, they also have another purpose which is giving a solid form of protection. To comply with building regulations, you must have ventilated soffit board to run underneath the overhang of the trusses and 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.

[bookmark: _Toc102685806]Main Roof Structure
[image: Image.jpeg]The main roof structure is non occupied therefore will be a standard fink truss that will consist of webbing, insulation and chords.


[bookmark: _Toc102685807]Main Roof Structure Detail























[bookmark: _Toc102685808]Construction  
As previously mentioned, timber frame specialists would design and manufacture the roof to ensure it complies with building regulations. The roof structure contains two locations of rockwool insulation. The first is a 100mm insulation between the truss bottom chords and the other is a 300mm insulation above the bottom chord. 

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. 

[image: Diagram, engineering drawing

Description automatically generated]
(FFX, 2022)

Please see above image of a truss clip.

When all the trusses are in place, the fixer will install the strongback bracing and restraint straps, which are required by building regulations. Strongback bracing runs through the trusses to provide support and prevent roof uplift. Roof uplift occurs when the wind is strong enough to raise the entire roof off the structure. Therefore, these regulations were implemented; they prevent the problem from arising. Restraint straps also add strength to the ceiling and prevent it from rising. Every 2m, restraint straps should be placed. They run over the top of at least three trusses and are attached to the internal skin of the wall but on the outside. The straps will be held in place by noggins between the trusses.

[bookmark: _Toc102685809]Trusses roof 

Given the specified roof structure is a trussed roof. There are many advantages and disadvantages of using such method. 

For example, the expenses are generally a lot less. The use of timber frame can reduce your expenses significantly due to roof trusses being built with shorter lengths of timber and are manufactured by a timber frame company in a factory that can minimalize waste. Overall trusses are the more cost-effective option. Furthermore, the speed of build is greatly increased with trusses as they are manufactured offsite and delivered to site to be craned into position. In most cases it can take up to as little as a day to fix trusses. Another benefit of using roof trusses is that they can span over long distances and give the freedom to design below a more open-concept home that many people would be interested in.

(Lumber, 2019)

On the flip side, timber is prone to warping and changing shape under certain weather conditions. Timber can shrink and expand when it takes in water. A common structural obstacle engineers look at when dealing with timber frame trusses is potential shrinkage settlement issues. Moreover, timber can present the risk of inviting pests in certain localities. In some cases there have been severe infestations which can lead to hollowed out structures and damage the roof.

(Leach, 2021)

[bookmark: _Toc102685810]Alternative Roof Structure.
An alternative method of roof structure would be a pitched roof.

The advantages of a pitched roof are:
· Thermal efficient – far more effective dealing with winter conditions with its triangle shape.
· Energy Savings – Pitched roofs allow natural ventilation which helps preserve energy. A simple up and over trussed roof loses roughly 25-35% of energy within the building
· Versatility – Pitched roofs can be easily converted into living space whereas it is quite the opposite with a fink trussed roof.

The disadvantages are:
· They are heavier than trusses and take more of a toll on the building overall. Therefore, will require deeper foundations which will cost more money.
· Overall, pitched roofs are not only more expensive to build but also maintain.

(Mallik, n.d.)
[bookmark: _Toc102685811]Off-site Construction
The phrase “off-site construction” refers to completing works involved in a project at a different location as to where it will be permanently installed. 

Modular construction is becoming more and more popular in modern construction. This is form of off-site construction where modules are prefabricated in a factory and transported to site and connected to form the build. This is majorly beneficial as this means most of the works can be done in a factory which allows sitework and groundworks to be performed simultaneously. This will significantly increase the speed of build while still being efficient. Furthermore, by having less work done on site it will reduce site labour, therefore reducing costs. Although someone still needs to do the work, more and more people are interested in the idea of remaining in a fixed location while completing works. Another advantage is it primarily reduces waste as it is done in a factory and in recent UK studies; up to a 90% waste reduction can be achieved with modular construction. A drawback of modular construction is the difficult finances it brings. This is because it is based on making the overall process faster, the bills are usually greater in early stage of construction compared to other methods of construction.

(Real Projectives, 2019)
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