Dafydd Allcock	2106960



[image: Text

Description automatically generated]




Module – Fundamentals of Construction Technology
Module Code – ACAB4001
Assignment 2 – New Build Dwelling: Technical Report with Drawings









Table of Contents
Contents
Introduction	3
Human Comfort in the New Build	4
Thermal Insulation and Temperature Control	4
Acoustic Insulation	5
Provision of Light	6
Performance of The Building Fabric	7
Structural Stability	7
Durability	7
Roof Structure	8
Roof Structure – Advantages	8
Roof Structure – Disadvantages	9
Alternative Roof Structure – Slate	9
Advantages	9
Disadvantages	9
Offsite Construction	9
Types of Offsite Construction	10
Panelised Systems	10
















[bookmark: _Toc102044080]Introduction

This technical report has been produced to provide the client with further knowledge and information on the proposed new build. 
Based off the planning application drawings and material specifications provided I will produce multiple drawings that meet the current building regulations and will detail how they meet the current building regulations. I will produce a total of four drawings for this project, the first is the ground floor construction, which is the detail showing the raft foundation and its dimensions, external and internal wall details. This drawing will also show the ground floor build up. 
The second drawing I will produce is the first-floor construction, this drawing will show all the details of the construction of the first floor, this will detail the junctions of the joists with external walls and the internal timber frame, all layers of the first floor build up will be shown on this drawing with a description of the use of them. 
The third drawing will be the eaves detail. The eaves detail will also show the build-up of the roof covering and will detail the fixings and laps. 
The last drawing is the main roof structure drawing, this will show the construction of the truss and the type of truss that I have suggested using on this new build, it will also show the fixings used in the construction of the roof. 
I will also produce a technical report based on the drawings from the planning application detailing the human comfort of the home, I will talk about the thermal insulation and temperature control of the home which plays a big part in today’s world with climate change being a major problem. The report will also cover the acoustic insulation of the home which can be an important requirement for some people, I will also cover the provision of natural and artificial in the home as it is a major factor in human comfort. 
The report will also detail the performance requirements of the building fabric, this is a major factor in building a long-lasting home. I will detail how structurally stable the house will be, the durability, thermal insulation etc. 
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[bookmark: _Toc102044082]Thermal Insulation and Temperature Control
When producing my drawings for this new build, I have prioritised creating a good environment for human comfort. I have ensured that the temperature can be easily controlled throughout the whole year, and I have ensured that there is plenty of thermal insulation to comply with the building regulations and to keep the home warm. I’ve ensured that the DPC level is at least 150mm above ground level to ensure compliance with the building regulations.
I’ve ensured that there’s at least 140mm of insulation within the structure’s timber frame, this layer of insulation will already be effective with an external brick wall and a 50mm cavity. On the internal skin of the home there is a 50mm battened service zone which is also insulated, this will make the temperature control much more effective as it adds a second layer of information and will keep the cold weather out and keep the warmth in the house.
I’ve sketched a drawing of the ground floor drawing which shows the build-up of the wall construction and build-up of the floor etc. In this drawing you can see the insulated ground floor has a layer of DPM between the slab and the floor insulation to prevent moisture passing through the insulation. The underfloor heating is a very effective way to control the temperature of the home, as heat always rises, and it has a larger surface area than a normal radiator this will help heat the house up much faster.
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The thermal insulation also acts as a form of acoustic insulation for the home, according to Approved Document E “Dwelling-houses, flats and rooms for residential purposes shall be designed and constructed in such a way that they provide reasonable resistance to sound from other parts of the same building and from adjoining buildings” (Welsh Government, 2010). This build complies with the building regulations as its designed to resist the passage of sound in and out of the home. With 2 layers of insulation on the walls and the external brick wall the home will be very resistant to the passage of sound. 
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Description automatically generated]As well as insulating the sound from the outside of the home I have also incorporated acoustic insulation between the first floor and the ground floor, this is to help reduce the noise of people walking upstairs and to minimise the passage of sound to the ground floor, and from the ground floor to the first floor. See the below image of the first-floor construction detail where you can see the insulation and acoustic batten which will be effective as acoustic insulation.
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Description automatically generated]The provision of light has played a part in the design chosen for the eaves. As can be seen on the below detail I have decided that an overhanging eave should be used in the construction of this home. As the design on the planning application has many windows, natural light will pretty much constantly be lighting the home up in the daytime hours, but you do not want the direct glare of the sun entering the home through the windows as it can damage your eyes, be too bright and be far too warm. The overhanging eave will reduce the amount of sunlight entering through the windows during the midday hours, when the sun is hottest. 
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[bookmark: _Toc102044086]Structural Stability 
The stability of the structure is the key factor in building a safe, and durable home. The structure needs to be stable to live in. One of the ways I have taken structural stability into consideration is by the design of the foundation. As seen on the drawing shown on page 4, I have drawn a suitable and durable raft foundation for the home. As the home is planned to be on a reclaimed site formerly used for agriculture, I have designed the foundation to be 600mm at its deepest point and 300mm at its thinnest point throughout the main slab. A raft foundation is the best and most structurally stable foundation option for this home as it is being built on a reclaimed site the ground might be slightly softer than on your average site, a raft foundation will minimise the effects of settlement.
The build up of the external walls, roof and eaves detail also help with the structural stability of the home, the external wall will be joined to the timber frame with timber frame ties, as a brick wall on its own will be weak and will likely sway in the wind or even fall over, by the external brickwork skin to the timber frame we are effectively joining the both together to increase the stability. 

[bookmark: _Toc102044087]Durability
One of the most important factors of a home is the durability, as when you buy a home you want it to last for many years. One of the key things that make this home durable is the resistance of damp, moisture, and water, by installing a layer of DPM above the raft foundation and DPC 150mm above ground level on the external walls we’re preventing any moisture travelling through the slab, this is placed on the slab to prevent any ground water travelling through and to potentially stop any damp rising into the home. The DPC layer on the external walls is placed at a minimum of 150mm above the ground level to prevent any damp rising through the walls. Damp is usually caused by condensation, rising damp, and penetrating damp, which can cause do big problems in the home that effect the durability of the home such as damp patches, mould, damage to insulation and damage to the building fabric. 
I have selected a king post truss for the main roof structure as it is one of the simplest forms of trusses and can span the length required for the home. I would suggest using a C24 timber for the roof trusses as it is known for its strength qualities but is more expensive, but to increase the strength of the roof structure and the overall durability and structural stability of the structure it will be worth the investing in the better spec timber. 
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As seen in the above drawing I have drawn a kingpost truss supported by x2 struts for additional strength and stability. All the separate lengths of timber are to be secured together with galvanised nail plates. I have added an additional 2 struts to the main roof structure as it adds strength to the long spans on each side and increases the stability and the durability of the roof.
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[bookmark: _Toc102044089]Roof Structure – Advantages 
The metal profile sheeting as a roof finish has a lot of advantages, one of the biggest advantages is the durability. A metal roof will last years, usually as long as a slate or clay roof due to metals strong properties, metal is also fire resistant and wont rot which plays a major role in the durability of the roof and will make it very low maintenance in its lifetime. 
Using metal profile sheeting is a very effective way of reducing the amount of stress on trusses, this is because metal profile sheeting is very light weight in comparison with other roofing metals like clay. This makes it cost effective as you do not need to spend excessive amounts of money engineering and constructing the truss system. 
On a hot summers day having metal profile can be a big advantage, this is because the metal sheets will reflect the heat of the sun. The metal sheets will help keep the house cooler and a summers day and in the cold winters it will help keep the house warmer as it will reflect the heat back into the home, keeping the home warm and reducing the amount of energy needed to warm the house. 


[bookmark: _Toc102044090]Roof Structure – Disadvantages 
The initial cost of fitting a metal roof can expensive, especially today with the recent material price uplifts. Even though you can save in the long term with a metal roof due to it being low maintenance and the longevity of it, the initial cost of fitting it due to the materials costs can be seen as a massive disadvantage to some people.
During heavy downpours of rain, and when it is hail stoning there will be more noise coming from the metal roof in comparison to a slate or clay roof, even though some of the noise will be absorbed by the OSB sheathing and the roof insulation, it will still be louder than a traditional roof finish, this could be a disadvantage to some people, especially the occupants of the higher floors. 
[bookmark: _Toc102044091]Alternative Roof Structure – Slate 
[bookmark: _Toc102044092]Advantages
[bookmark: _Hlk102045220]Longevity is one of the biggest advantages of slate roof, with some slate tiled roofs sometimes lasting over 100 years (Design Buildings, 2022). This is due to slate being a rock, which has good strength characteristics.
Slate is very strong as it is a rock it is naturally weather resistant, it also has very low water absorption (Design Buildings, 2022). These are very good characteristics for a roofing material to have. Slate is also very aesthetically pleasing to some people.
[bookmark: _Toc102044093]Disadvantages
Like the metal roof slate roofs can be expensive to install as slate can be expensive to buy, but some may argue that it is an investment due to the strength and longevity of the material. The cost of installing is also high as you need a specialist contractor to fit a slate roof. 
The weight of slate could be a disadvantage, slate is a solid rock so it will be heavier than the thin metal sheets, this could affect the trusses if they aren’t properly designed for the weight.

[bookmark: _Toc102044094]Offsite Construction
Off site construction can be a very useful thing in projects that require good quality and that are on a tight programme. Off site construction is the fabrication, designing, planning and manufacturing of the building materials off site and in a controlled environment. Offsite construction usually takes place in a factory or similar environment which ensures that it is bult faster and to a better quality in comparison to building it on site. This method is commonly used on timber frames homes to manufacture the frame and to ensure it is built to the best quality and saves the amount of time spent on site assembling it. It is usually built-in sections so that it can easily be delivered to site then assembled with ease when it arrives.
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[bookmark: _Toc102044096]Panelised Systems 
Panelised systems are usually the offsite of the internal walls of a home, usually the stud work of a timber frame home that is designed to fit perfectly into the timber frame to the exact size of the rooms. This could be utilised as this home is a timber frame house and could save time on the internal fit out of the home. These can be prefabricated to be open, so that it’s just the woodwork, or they can be closed with the insulation already inside, sheeting on both sides, windows fitted etc, which can save a lot of time. 
Volumetric Systems 
These are prefabricated three dimensional units which make up a useful room, these are typically fully fabricated when they are delivered to site. These can be non-structural; this type of offsite construction can be used for the bathroom.
Sub-assemblies and components 
These are the pre-fabricated elements that do not fall in to the previous two types of off site construction, this includes things like joists, windows, doors, stairs etc. This could be implemented on this project to shave time off the programme and to ensure that it is all built to best quality possible. 
Hybrid Systems
Hybrid system is a commonly used term that covers a large variety of construction methods, usually these methods are combined together, where different materials and systems are combined to achieve a specific function.
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