Ben Davies / Fundamentals of Construction Technology / Assignment 2 / ACBA 4001
Assignment 2 

Task 1
Produce neatly drawn, proportionate and suitably annotated sections and sketches that
illustrate the materials and methods for the detailing of the following building elements and construction inter-faces. Ensure that detailing shows how the design will meet the current Building Regulations for a domestic new build:

I) The Ground floor Construction 

[image: Diagram
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On the ground floor, the client asked for a raft foundation to be the foundations for her new household which is a reinforced concrete slab under the whole of a building. This type of foundation spreads the load of the building over a larger area than other foundations, lowering the pressure on the ground which makes it suitable to be built on ground like this one. The flooring was built over a raft foundation and the floor had a layer of compact rubble, then insulation, followed by underfloor heating and then finally a grooved softwood flooring. she also required that the inner cavity wall was built from a 140mm thick C16 inner frame, and for the outer skin to be built with stack bonded brickwork, and blockwork with a smooth render finish, along with PIR Insulation to give the home improved thermal performance.  We will need to consider and adhere to building regulations, we have complied with the regulations on raft foundations as the ground requires that we share out the load of the house. [footnoteRef:1] We have also complied to many of the building with timber regulations to ensure safety when working with it like the ones listed in the Eurocode 5 regulations[footnoteRef:2] like where it states that ‘Wales and Scotland now require the thermal performance of the party wall to be considered and controlled. This is typically achieved by fully filling all cavities within the party wall with insulation’ This ensures minimal thermal damage due to things like condensation and so on. I calculated the U value which shows that it is 0.30 W/m2 .K due to the fact that we have a timber frame that is 140mm, an inner insulation of 40mm and block and brick outside of it which complies with the building regulations. [1:  https://ebcsltd.co.uk/wordpress/wp-content/uploads/2016/09/05raftfoundations.pdf]  [2:  http://www.coford.ie/media/coford/content/publications/TimberHandbook5Part130418.pdf] 























II) The First floor Construction 
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On the upper floor, the client required that there be an insulated groove softwood flooring that was built over solid timber with a layer of PIR Insulation in-between. On the walls we keep the same layering with an outer layer of stack bonded brick, followed by PIR insulation, then followed by smooth faced blockwork with an inner cavity of 140mm C16 Timber. She also asked that all window frames in the household be made of powder coated aluminium with a window that is triple glazed. She also required that the External doors also be made of powder coated aluminium, these requirements follow the building regulations 2010.








III. Eaves detailing and roof covering  
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The Eaves detail shows that the roof is well structured with adequate ventilation and guttering and also ventilation strips running through it. Underneath the roof structure it has been carefully insulated using the PIR Insulation over and between the joists. The roof covering is made from ‘Euroclad Vieo Metal Profiling Sheet Roofing’ that was installed over OSB Sheathing boards and is held up from the walls that we did on the ground and second floor and the second-floor ceiling is made from timber and plasterboard.






III) The main roof structure. 
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The roofing is made with ‘Euroclad Vieo Metal Profiling Sheet’ that is held by OSB Sheeting boards that are constructed upon trussed rafters which is used to create a good open space underneath the roof above the timber and plasterboard ceiling. There are plenty of ventilation points going through the roofing to avoid condensation damage and this complies with Approved Document F of the building regulations. We chose Trusses as they enable large clear spans, giving flexibility for the use of interior space. The truss system is usually the only truly custom designed engineered and fabricated structural component of a house. This makes our roofing extremely strong as the bearing capacity for trusses are huge and it can withstand extreme conditions. The U Value is 0.11 W/m2·K which is due to the fact we have insulation over the ceiling, which is 200mm, adequate ventilation and metal sheeting.





Task 2
Given the specified roof structure and finish describe the advantages and disadvantages of such a method. Give an example of an alternative method of construction and describe what advantages or disadvantages that it may have. 


In our roof we used Trussed Rafters with a metal profile sheeting installed on OSB Sheathing boards there are many advantages to this method which include the fact they are:
· Extremely Versatile, they are suited to a whole range of roof structures and styes of building.
· Completely Economical, they use 40% less timber than traditional roof structures.
· Prefabricated, Reduces the need for onsite storage space and can be fitted faster than building it from scratch onsite.
· Energy Efficient and Environmentally Friendly, unlike metal and concrete they are renewable, low tech and the eco-friendliest method of construction 
· Well-Constructed, they offer unbeatable sturdiness and support no matter the size.
· Time Efficient, this method can be installed in a simple day of work due to the fact they are typically constructed pre-build.

While being advantageous they also have disadvantages, which include:
· Not much space, this method leaves little to no space for usable attic as more than half the space is taken up by the trusses
· Limited, this method can be customised but is often limited to complex designs
· Expensive, this method can be expensive due to the fact that professional roofers have to cut the timber pieces down to the right sizes.
· Decay, due to the frames being made of wood, over time wood decays due to damage from weather but with ventilation and other methods, this can be solved.




Another type of roof construction we could do is Tile roofing, Tile roofing is a roof made from clay, ceramic, concrete or slate tiles. Tile roofing is a very popular choice because it has durability, energy efficiency, and longevity. Tiles are a good looking, durable roofing material used in residential properties. It comes in many shapes and sizes like in curved, fluted or flat shapes. This method can be advantageous because:
· Long Lasting, A tile roof can easily last over 100 years especially in the right climates, clay and concrete tiles are known for withstanding the highest winds and even fire
· No Rot or Insect damage, Tiles never decay unlike wood
· Environmentally friendly, Heavy thermal mass regulates indoor temperatures
· Low maintenance, No leaks and no need for repairs unless breakage
· Versatility, Comes in many colours, shapes, sizes

While being advantageous they also have disadvantages, which include:
· High cost, tiles cost high to even individual tiles
· Difficult to install, the tiles will need to be measured, Laid, and checked so that no moisture gets through and causes damage
· Heavy, your roof must be weight bearing to handle the high weight of a tile roof
· Brittle, while being durable, they will shatter under damage through heavy impact
· Not suited to all roof slopes[footnoteRef:3] [3:  ttps://www.thespruce.com/pros-and-cons-of-tile-roofing-1824684] 
















Task 3
Appropriate ventilation can play an important part of the design of a domestic building and is even more critical when considering a timber framed construction.
I) Clearly describe the causes and sources of condensation, and the detrimental effects
of condensation upon building fabric. 

Condensation is caused by the process of when warm, damp air is released into the atmosphere of buildings and is unable to disperse outside. This is due to a lack of ventilation within the property which then allows warm moist air to come into contact with cold surfaces such as windows and walls where it causes the condensation can happen
This can cause real serious damage to properties as it can lead to mould growth and can even go as far as penetrating walls and getting into cavities which causes structural damage, When the condensation forms on surfaces, it can be described as ‘dew’, hence the term ‘dew point’. When the dew point temperature is reached within the fabric of a buildings construction it is known as ‘interstitial condensation’, this occurs mostly when moist air permeates through the building fabric where there is temperature difference when the warm internal air moves towards the cooler external walls and roofs. If the temperature drops, the dew point can be reached within the fabric and this is how condensation will occur. If this happens on a surface like on the outer side of a brick cavity wall, it might not cause much more damage than rain would, however in inner walls it can cause Mildew, Staining, Corrosion, Frost damage, and Electrical failure. Building regulation Approved Document F helps us understand how ventilation can be applied to avoid this, it states that  ‘In a domestic property, ventilation must be circulated continuously throughout the whole building, extract ventilation must be used within an area of increased humidity or pollution, for example an extractor fan over an oven, and purge ventilation must be possible, which is dependent on the area within the premises, but could simply refer to the ability to open a window to air a room out’[footnoteRef:4] this helps us understand where to put the ventilation around the home to avoid these bad elements. [4:  https://www.planningportal.co.uk/info/200135/approved_documents/68/part_f_-_ventilation] 






II) Using neat, annotated, proportional sketches where necessary, describe the appropriate methods of ventilation that will reduce condensation within this proposed building.
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In the roofing I put a 10 mm ventilation space where there is an anti-insect sheet and I made sure to put ventilation strips through the roofing so we can avoid condensation damage and avoid mould and frost damage as the humid air in the roof can hit the cold sheets and cause bad condensation. As ice will build up at the edges of the roof, it can build up under the roofing materials, causing damage to the whole roof and within the walls of your home. Proper ventilation helps this warm, moist air escape before it has a chance to melt the ice on the roof which can cause water damage throughout the home. 
In the upper and ground floor we also added spaces in between the brick and blockwork filled with insulation to avoid heat escaping and hitting the cold bricks where condensation would be created
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