ACBA4001- Fundamentals of Construction 22-23_GRP         T.Caddell (2217174)




University of Wales Trinity Saint David
Construction
ACBA4001- Fundamentals of Construction



New Build Dwelling: Technical Report With Drawings

Prepared for:

Gavin Traylor


By:

Thomas Caddell (2217174)






















Contents


	
	Content
	Description
	Page

	1)
	Summary
	A brief summary of the report. 
	2

	2)
	Findings & Evaluations
	My overall findings and information that I have gathered and my evaluation of the information.
	3-6

	3)
	Technical drawings
	Drawings and annotations
	7-9

	4)
	References
	List of all references used within the report.
	10






(1.) Summary

1.1)

This report will include relevant information, detail and data to coincide with the drawings that have been produced to analyse the best possible material, construction and structure for a single, two storey detached domestic building.
Building regulations and off site construction are key areas within this project, this brief report will explain how the areas will be implemented within the works and why they are followed and used.













(2) Findings & Evaluations

2.1) Ground floor construction.

Below ground:
· A raft footing was selected due to the ground survey conducted, this should be reinforced concrete (BS8110) at a minimum depth of 450mm below the external ground floor to take the load that is upon it. 
· Below the concrete raft should be a 50mm layer of sharp sand to give a level area to work with, under this layer should be a 200mm layer of type 1 sub base compacted well to ensure no voids will occur if water makes its way into the area.
· A DPM layer should separate the concrete raft and the insulation above, this ensures prevention of moisture preventing rising damp internally.

Above ground:
· Around 2 courses (150mm) of brickwork above the external ground level needs a DPC layer to prevent rising damp entering the building. At this level there should also be the first set of weep holes to allow any water vapour in the cavity to escape.
· C16 Welsh timber to be used for the main frame between PIR wall insulation, this timber is extremely durable and exceptionally strong compared to other timbers and is load bearing meaning weight can be added directly above the timber without any twisting or failing under stress.
· Smooth lime rendering to be applied to face brickwork, this allows the building to breath due to the lime in the render but also repels the elements of damage to the internal components.
· 100mm of floor insulation to be used to coincide with part L1A of the building regulations due to the U value being at 0.25w/m2k. This will retain heat and up to standard thermally. 125mm of PIR insulation will be used in the internal wall make up, this also follows the building regulations and achieves a U value of 0.17w/m2k.
· Vertical breather membranes and vapour control barriers to be used to deal with the reduction of moisture and condensation making its way internally and out of the cavity.
· 50mm service zone to be used to allow electric cables, ducts and water pipes to travel behind the finished plasterboard wall, this area is also insulated with rockwool to retain thermal levels internally.
· 75mm screed flooring with underfloor heating to combat against thermal loss through the cavity for example. Screed also allows a level area for the client to pick the flooring type they desire.


2.2) Window opening detail.

· Frame to sit on a vertical damp course that runs into cavity preventing from entering internally, below the vertical DPC is a breather membrane to allow moisture to escape.
·  Above the window frame, a timber lintel is to be used to strengthen the span of the opening on the internal wall. On the exterior wall a steel lintel is to be fixed with clips to the timber frame, this will allow the brickwork face to be built upon it. Above the steel lintel will be a cavity tray to allow moisture to escape from the cavity.
· Top rail is used to strengthen the head timber that sits above it, the head timber laps over continuous panels to structurally connect them.
· Triple glazing is used within the frame to improve thermal and acoustic performance with a U value of 0.8w/m2k.
· External aluminium sill to be used to take water away from the external skin and down the water resistant rendered face.


2.3) Eaves and roof coverings.

· First corrugated sheet to overhang the fascia board by 50mm, this will give the position of the first baton. Battens then spaced 300mm or 600mm apart to take the corrugated sheet, sheet to be fixed with tek screws with a rubber washer to ensure no water enters the roof.
· Soffit to contain vents to allow air flow in and out of the loft, these should also control the condensation in the roof and limit it.
· Vapour and air controlled layers to allow vapour to escape.
· OSB to be used between rafter and batten to add strength, durability and moisture resistance for the roof.
· Rock wool to be used to insulate between the rafters and joists, this to be in 2 layers of 150mm to follow part L1A of building regulations and a U value of 0.18w/m2k.
· Area for ventilation flow to be allowed to take out the moisture before condensation begins in the loft. 
· Silicon sealant to be used when fixing corrugated sheets to bond each sheet but also to reduce moisture seeping into the building.








2.5) Offsite construction.

Offsite construction is a modern method of construction, this involves components/members or structures being built in a different location to the works. Structures and individual components of the building are usually constructed in factories where components are assembled to specification and briefs that follow the needs for client and architect. Following construction of the components/members these are then transported to site and assembled there and then.

Components are also constructed under regulations and standards such British Standards and Construction Design and Management Regulations [2015] ensuring work is up to standard while following the brief. (The Constructor, 2022)(HLN, 2019)

There are four methods of offsite construction, these are listed below with methods on how they can be comprised into the construction of this dwelling:

· Panelized Construction- 

This method is where panelled units are fixed together to form walls, roofs and floors. The method takes dimensions from architectural and structural drawings and creates a structural shell whether it be made from timber, steel or insulated panels. These structural shells can then be transported from factories to site and immediately fixed into place, this speeds up the timescale of a project while keeping costs virtually the same. 
With the project at hand it would be good to suggest that this method could be used for the first floor of the dwelling, manufacturing the structures off site will speed up the building process while achieving the ultimate needs of the client.


· Volumetric Construction-

In this method of offsite construction, volumetric areas are large prebuilt sections that are fixed together or stacked upon one another on site creating large areas meaning there is not large amounts of structural work to be done after construction. 
This is very similar to a prefabricated building but is slightly different, these are extremely quick if companies are contacted with good lead times. Within this project volumetric construction could be used to construct kitchen or bathroom areas with set dimensions for utilities and drainage.




 
· Hybrid Construction-

This method of modern construction can be used for precast concrete slabs and large scale buildings and areas, but not only slabs can be pre cast walls and other structural elements can be made to speed up the construction process. These components are made in a weatherproof factory and transported to site when ready, ready made frames and other components allow the workers to get the work done quicker due to the lack of clutter on site. Looking at where this can be used in this particular project is probably the ground floor, a large concrete slab with pre-made components for walls can be easily constructed when the material gets to site.

· Sub-Assemblies and Components-
 
In this method of construction it allows individual components such as pre-assembled roofs and pre-fabricated beams to be made off site with the correct dimensions for the works. Sub assemblies can also be added to pre-existing work and structures that have also been constructed through other methods of offsite construction. Within this project we could look to use this method when looking at roof construction and posi-joists for ceilings.



















(3) Technical Drawings

Ground Level-
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Window Opening On External Wall-
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Eaves Drawing-
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