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Executive Summary
This report is going to be focusing on the structural details of the design of a domestic new build, the report will give vast details from the foundation plan detailed through to the roofing structure. This report will include detailed annotated drawings which will help to illustrate the materials and methods used in the detailing of the whole build and also help to show a visual perspective of the structure of the building. I will be analysing every phase of the entire structure giving my reasoning as to why I think that these plans and methods would be suited towards meeting the design of the build and also the Building Regulations.
Main Body
Ground Floor Design and Finishes Plan
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As you can see from the annotated scaled drawing above and also the sketched drawing you can see the solid core structure I have decided to go with for this build, I’ve decided that a concrete raft foundation would be the most suitable foundation for this build due to its advantageous characteristics it has which make it very susceptible to use for this build. As this is a two-storey domestic build this means the “Floor areas are small and structural loadings are low” (Raft foundation, 2022) this therefore makes it suitable for a concrete raft foundation due to it being able to hold large loads allowing it hold the weight of the structure of the building very easily. There will be 50mm of binding concrete laid down firstly in order in order to help allow the formation of the raft. This foundation is also very suitable due to it being inexpensive due to it not requiring deep excavations and also due to the size and structure of the building the concrete raft foundation will only require it to be 300mm deep. The foundation will also meet the Building Regulations as the concrete foundation will easily manage the weight of the load of the house allowing the building to be built safely. (Building Regulations: Foundations - Extensions - Planning Portal, 2022). The foundation will also have steel reinforcement which will sit above the concrete raft foundation which will help to prevent any cracking as it will act as a layer of protection for the foundation and also will help to support the impact load of the building due to its strength and high ductility. (Raft foundation, 2022). The steel reinforcement used will be hot rolled deformed bars due to its superior tensile strength, the Ribs on TMT (Thermo mechanically treated bars) provide superior bonding in Cement Concrete this therefore allows it to work well with the concrete foundation. (Ltd., 2022). The ground floor will have 100mm deep insulation in order to help improve the thermal performance of the floor with a 50mm deep screed over this to help level the floor surfaces and to avoid a bumpy floor and also to help with the underfloor heating. The brickwork of the building is stack bonded with blockwork with smooth render finish, as you can see from the diagram with the internal wall having a studded wall with it having 140mm insulation between it. The stud wall is a crucial part for the partitioned wall structure as it will form the vertical upright support for the wall frame with also the soffit insulation boards filled within the stud wall as it will prevent heat loss within the building. The soffit insulation boards will also adhere to the Building Regulations which state “If a new wall is to separate a bedroom or room containing a WC from another room it will need to have improved sound insulation installed”. (Building regulations: internal walls: Sound insulation | GOV.WALES, 2022). Therefore, with the installation of the soffit insulation this will adhere to these laws.

First Floor Design and Finishes Plan
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As you can see from the detailed drawing above, I’ve decided that the floor joists on the first floor will be made of engineered timber and will be used to support the whole of the first floor. As you can see from the drawing the floor joists will sit on a header plate on the stud partition in order to help as a load-bearing act. The joists span sizes will vary and differ depending on the sizes of the rooms, the flooring joists will be a big factor in providing structural support for the building as they absorb the impact of the building and will provide a stable floor system on the first floor for this building. The purpose of using engineering joists for this building are that it allows for a far more higher performance than solid timber with it being stronger and more durable, also is far more efficient with its higher insulation rating allowing in this build for the soffit insulation being between the timbers to be more effective. (Construction, 2022). The header and joists will run perpendicular through to the stud partition wall which will help give the joists a solid base, the floor joists will run through the shortest distance which will allow us to typically use 4.8m or 5.4m length timbers as this will not reduce the strength but will allow to make a savings on the materials. Through the joists there will be insulation boards in order to help prevent heat loss with that on top of the joists there will be tongue and groove softwood flooring. This is a standard and generic flooring type which can be purchased across many large building merchants such as Travis Perkins, Carpets & Flooring etc. As you can see from Figure 1 which helps show the thickness of flooring needed depending on the distance and size of the joists span. (2022). The table is taken from the Building Control Guidance Government, this helps to show the required sizes needed in order to comply with the Building Regulations and also to ensure the house is built safely. The Building Regulations require the thickness of the stud wall to be 100mm therefore within my design I have allowed for the stud wall to be 140mm thick and also the stud spacing to not be more than 450mm spacing for 9.5mm boards which as you can see from the drawing is adhered too. (NHBC Standards 2011, 2022).

Eaves Detailing and Roof Covering Finishes Plan
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As you can see from the detailed drawing above, I’ve decided to go with an aluminium fascia and soffit system as this allows for the panelling which forms the underside of the eaves which connects to the bottom tip of the eave with the side of the building at a 90-degree angle. I think that with this system in place it allows to prevent rain, snow and bad weathering conditions to cause damage and leak to the building as it helps to direct it out and away from the building. There is also an aluminium gutter lining system in place used as this will help to collect run off water and help the roofing protection system. There is also a sleeved mineral wool cavity barrier in place this is to help fire protection as the material inhibits smoke and flame, this also follows the Building Regulations Document B clause 9.2 which states that a cavity barrier needs to be in place “at the junction between an internal cavity wall and every compartment floor, compartment wall or other wall” (Fire safety: Approved Document B, 2022). The roof covering used for this build is a metal profile sheet finish installed on OSB sheathing boards, this will allow for the timber roof structure to be kept dry and also help act as a protection layer to the entire building.


Main Roof Structure

[image: ]

As you can see from the detailed drawing above, I have decided that the most suitable roof structure would be a King post truss timber structure due to it having vast more benefits than other structures. The structure is a triangular shape with the main truss holding the structure together is the bottom chord as all the other trusses are all connected and kept stable through this truss. As you can see the two wall plates (bearing points) on either end of the truss which is a fixing point for the feet of the rafters in order to help ensure it is kept strong and stable, also the trusses running through the middle of the structure are fixed through bearing points. As you can see due to the design and materials used on this roof structure this enables it to be very effective when implemented correctly, therefore that’s why I think this roof structure would be effective for this structure as it’s suited for small wind spans and also can hold heavy loads. The structure design is also very effective due to the truss webs acting as a compression to the long truss going straight through to the highest point of the structure.


Alternative Method of Roof Structure

The advantages of the current roof structure used is due to it being a trussed rafter framework this will allow it to be very strong and durable due to the strength graded timber used creating the structure, also it uses up to 40% less timber than traditional pitched roof construction methods. (Advantages and Disadvantages of a Timber Truss Roof | Homesteady, 2022). The advantages of using a metal profile sheeting finish are that it is very durable and has longevity due to it not rotting or susceptible to cracking also capable of surviving high winds and resisting fire. Another advantage also is it is very low in maintenance costs and is a very easy, quick installation process. (Blog | Advantages & Disadvantages of Using Metal Roofing Sheet System, 2022). The disadvantages of using a trussed framework is they are likely to rot or warp especially if exposed to the elements, also wood attracts insect invaders and due to the land being used for agricultural land in the past this would therefore mean the area is expected to have more inspects being around meaning it is more likely to be exposed to insect invaders. Another disadvantage of a timber trussed framework is it is more likely to be damaged during violent weather or high winds. The disadvantages of using a metal profile sheeting finish are the cost to replace it if any damages were too occur and also the cost of installation is very expensive especially compared to other roofing options.

An alternative method of a roof structure which could be ideal to use for this domestic building would be a king post truss structure as the advantages this structure has is allows the floor plan of the house to have more freedom in design due to it not requiring additional support, also a very quick installation process with this helping to save on costs. Also, easier to manage costs on the project of completing the roof structure due to it being easy to cost control with component costs known in advance and also the components are factory-manufactured so the span components can be exact allowing for less problems and also helping to create a stronger structure. (team, 2022). The disadvantages of this roof structure are due to the various roof trusses that are supporting members this limits the use and space in the attic, another disadvantage is due to the sizes on the trusses this will require a crane which will increase costs on the roof. An alternative finish for this roof structure would be an asphalt shingle roof is a very cheap affordable product which also has various different colours and products to choose from, it also is very quick and easy to install and also can last 25-30 years if maintained properly. 

Offsite Construction

Offsite Construction is a construction method that adds substantial value to a product via the manufacture and pre-assembly of components, elements or modules in a factory before installation into their final location. The four main categories of offsite construction are panelised systems, volumetric systems, sub-assemblies and components and hybrid systems. Panelised system is a process which can flat pack materials such as parts of the wall, ceiling or roof. An example is the Kingspan TEK system which uses a type of structural insulated panel which sandwiches insulation between two panels. (Miles, 2022). Volumetric system is a process which involves at least partial assembly of panels before they leave factories, this allows for units to be put together quicker on site and saves on time, an example are bath panels and full door sets coming complete. Sub-assemblies and components are a process of pre-manufactured elements such as pre-assembled roofs which are to be added to the existing structure. Hybrid Systems is a process that covers a wide variety of construction techniques such as where different systems and/or materials are used in combination to fulfil a specific function, for example a “practical hybrid control system is the heating and cooling system of a typical home. The furnace and air-conditioner, along with the heat flow characteristics of the home, form a continuous-time system, which is to be controlled together”. (Aerts, Reniers and Mousavi, 2022).

Conclusion

To conclude, as you can see from the annotated drawings and also the analysis I have done for every level on this building, this has helped to show a strong, stable and also aesthetically pleasing building with the external and internal structure of the building providing a solid structure, also with the base of the building providing a concrete raft foundation which enables the building to have a solid core
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Detailed below are typical domestic timber floor construction details — these details and span
tables are not suitable for use with non-domestic situations, where the floor timbers must be
calculated by a structural engineer due to the higher loadings carried.

The following table gives details of allowable spans and spacing between joists for the most
common timber sizes used in floor construction. All the figures are based on normal domestic
floor loadings where the floor construction is typically 18-25mm floor boards/sheets with up to
12.5mm thick plasterboard and skim underneath. For any other situation these tables may not be
appropriate and you should refer to the TRADA Document - ‘Span tables for solid timber
members in floors, ceilings and roofs for dwellings’. When choosing a joist spacing, check
that your floorboards (or sheets) are strong enough to span over the width chosen. As a general
rule - floorboards should be a minimum 16mm thick for joist centres up to 500mm and 19mm
minimum for centres up to 600mm.

FLOOR JOISTS SUITABLE FOR DOMESTIC FLOOR LOADINGS
Size of joists Maximum clear span in metres for joist spacing of

fnmm [ 5omm |
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145 x 47
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Table assumes a minimum C16 structural grade timber - not all timber is structurally
graded - ensure you purchase the right material!!
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