Fundamentals of Construction Technology
Assignment 2 of 2
Rhys Ratner (1803424)
1. [bookmark: _Hlk4066013]With the aid of neat, annotated, proportional sketches describe a suitable foundation and sub-structure details for the building, based upon the information available. (10%)
2. 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, detailing and junctions with external walls. (15%)
ii) The first floor. Construction, detailing, junctions with external walls and restraints. (10%)
iii) Eaves detailing and roof covering – indicating appropriate weathering, fixing and laps. (10%)
iv) The main roof structure. Construction, detailing and fixing. (10%)
3. Given the specified roof structure, 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. (10%)
4. [bookmark: _Hlk5550412]Condensation and Ventilation play an important part of the design of a domestic building. 
i) Clearly describe the causes and sources of condensation, and the detrimental effects of condensation upon building fabric. (15%)
ii) Using neat, annotated, proportional sketches where necessary, describe the appropriate methods of ventilation that will reduce condensation within this proposed building. (10%)
iii) [image: ]Describe in detail measures that can be taken to reduce the amount of condensation in this proposed building. (10%)
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2.0 – Foundations
With the aid of neat, annotated, proportional sketches describe a suitable foundation and sub-structure details for the building, based upon the information available. (10%)

2.1 - Strip Foundations
Strip foundations are a type of foundations that are one of the most popular. This type foundations are predominantly used in low-medium rise domestic buildings that are constructed on subsoil with good bearing capacity. As in the name, strip foundations are simply a strip of concrete under the load bearing walls of a structure. (Design Buildings Wiki, 2018)
The method of constructing a strip foundation is relatively simple. A simplified Method statement would include;
1. Digging the trench
2. Installation of the formwork
3. Installation of reinforced material
4. Thermal insulation and waterproofing
5. Preparation and running of concrete
(Home Remodel 101, 2017).
That can be an advantage to using strip foundations as there is no specific training requirements 
Other advantages include;
The cost,
· The cost of strip foundations is less than that of other foundations as there is less materials used e.g. concrete and steel reinforcement. (House Under Construction, n.d.)
· There will also be money saved as there is no need for expensive tools or skilled labor to complete the construction. (House Under Construction, n.d.)

The time,
· Due to the simplicity of the design and construction of this type of foundations compared to other foundations means that the process from design to completion is quick. (Home Remodel 101, 2017)

Some of the disadvantages are;
· The soil that the foundations are being built on will need to be firm therefore strip foundations aren’t suitable for all types of soil.

2.2 Raft Foundations

This type of foundation is a steel reinforced concrete slab that lies under the whole building. Raft foundations are known as rafts as they ‘float’ on the ground like a raft in water. This type of foundations spread the load of a large surface area compared to other foundations such as piled foundations. By doing this it lowers the pressure at points in the ground. (Local Authority Building Control (LABC), 2018).
Some of the advantages of raft foundations are;
· These foundations are ample when there is a need for shallow foundations when poor ground conditions are present. (Civiltoday.com, n.d.)
· Raft foundations are good at resisting settlement. (Civiltoday.com, n.d.)
· There is money saved as there is less earth excavations. (Civiltoday.com, n.d.)
· There is time saved as the ground floor is ‘built in’ which may also save money. (Edwards, n.d.)

Some of the disadvantages that come with using raft foundations are;
· A raft foundation is usually designed by a structural engineer which will take time. (Local Authority Building Control (LABC), 2018)
· This type of foundation is also prone to edge erosion. (Civiltoday.com, n.d.)

After comparing these two types of domestic foundations in my opinion I would use a strip foundation.  I would use a strip foundation because the ground conditions on site are good and therefore minimal materials and labor will be used during the excavations and installing the foundations. Also, the time completing the foundations will be short from the design to the completion of the task.

Drawing Reference - (Flynn, 2013)
Refer to drawing NO-1





















3.0 – Sketches to show Methods and materials 
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.
3.1 - Ground floor
Drawing NO - 2
(Flynn, 2013)
3.2 - First Floor
Refer to Drawing NO - 3
(Duxbury, 2018)
3.3 – Eaves
Refer to Drawing NO - 3
(Flynn, 2013)
3.4 – Roofs
Refer to Drawing NO - 4
(Plandsg.com, 2018)

4.0 – Roof structure
Given the specified roof structure, 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. (10%)
4.1 – Trussed Rafters
[image: ]This type of roof is prefabricated off site and delivered on site ready to be assembled and installed. This roof is used as a structural support for roof coverings and finishes. Trussed rafters are made from strength-graded timber put together and joined by metal plates. (TRADA, 2018).
Some advantages of using a Trussed Rafter roof is;Image Via: https://www.sydenhams.co.uk/timber-engineering/engineered-timber/trussed-rafter-solutions/ 


Material
· This type of roof structure is more environmentally friendly than traditional pitched roof construction due to 40 percent less timber being used. (McFadden, n.d.)
· Another advantage is that a truss is smaller in size but can span a longer length. (McFadden, n.d.)
Cost
· According to Donna McFadden “Prefabricated truss roofs negate the need for storage buildings or extra onsite carpentry space, according to MiTek.” (McFadden, n.d.)
· Other cost advantages are the time saved on labor therefore only the need to erect the structure there is no need for any cutting on site. (McFadden, n.d.)
· There will also be a save on material waste as the roof structure is ready to be assembled and erected as it has been made to fit. (McFadden, n.d.)
Some disadvantages of Trussed rafters are;
· Due to the nature of this construction this type of roof must be assembled in a factory and can cause major delays in getting the house water tight. (Shandilya, n.d.)


[image: ]4.2 – Cut Roof
All members of traditionally cut roof is cut individually and assembled on site. The construction of this type of roof is to ensure that the load carried by the roof is transmitted equally through the walls into the foundations. (flynn, 2013). Image Via: https://www.diydata.com/general_building/roof_construction/roof_construction.php 



Some advantages of Cut roofs are;
· Due to this structure being measured and cut on site if they are wrong, they can be edited without compromising the structural integrity. (Firstz, 2018)
· Though this type of roof structure is slower to install than trusses, cut rafters require a shorter lead time to prepare. Therefore, if there is a rush rafters would be quicker. (Firstz, 2018)
The disadvantages of a Cut roofs are;
· Time taken to install is longer due to the skill and workmanship needed to complete the structure. (Brinkley, 2018)
· The cost can be a disadvantage because there will be a need for skilled workers to be able to construct the roof structure. (Brinkley, 2018)
· There will be more waste with a cut roof as it is cut and fitted on site and therefore there will be more stress on waste management and recycling. (Brinkley, 2018)


5.0– Condensation + Ventilation
Condensation and Ventilation play an important part of the design of a domestic building.
- Clearly describe the causes and sources of condensation, and the detrimental effects of condensation upon building fabric. (15%)
- Using neat, annotated, proportional sketches where necessary, describe the appropriate methods of ventilation that will reduce condensation within this proposed building. (10%)
- Describe in detail measures that can be taken to reduce the amount of condensation in this proposed building. (10%)

5.1 – Causes and Sources of condensation
Condensation
Condensation occurs on surfaces or can be interstitial condensation which occurs between the layers of the building envelope. Interstitial condensation is generally a result of the warm interior of the building diffusing with the cool exterior and reaching its dew point in the building fabric. (Design Buildings Wiki, 2019)
The general sources of water vapor which turns to condensation are from activities such as breathing, hot water usage such as bathing, showering and using boiling  water, cooking and pets that breathe. (Duxbury, 2019). If these activities are conducted in areas/rooms that aren’t well ventilated condensation occurs.
Air can only hold a certain amount of moisture in the form of invisible vapor. (Brinsmead, 2017). The air reaches a ‘saturation point’, when this is reached, the vapor turns back into water and then condensation occurs. (Brinsmead, 2017).  The temperature reached at saturation point is referred to as ‘dew point’. (Brinsmead, 2017).
Some effects that are caused from condensation consist of;
· Mold and mildew growth – This can cause respiratory problems. (Design Buildings Wiki, 2019).
·  Slip Hazards – As the moisture condenses it can gather on surfaces which will cause wet/slippery surfaces. (Design Buildings Wiki, 2019).
· Possible damage to equipment – If condensation occurs above or near electrical appliances the water can cause damage the appliances. (Design Buildings Wiki, 2019)
Condensation has a large effect on a building fabric. Due to interstitial condensation the moisture would affect the fabric of the building. The moisture would penetrate the material used in the building fabric and would weaken the material. 
Therefore, if timber is used and interstitial condensation occurs timber would absorb the moisture which would cause the timber to rot it would also cause the timber to shrink after the timber dries and therefore making the timber more probable to structurally fail. (Logic, 2018). 

5.2 – Methods of Ventilation
There are two main types of ventilation – Mechanical and Natural. 
Natural ventilation is natural forces such as “winds and thermal buoyancy force due to indoor and outdoor air density differences” drives through purpose-built openings in the building envelopes. Purpose-built openings include windows, doors and trickle ventilators. The natural ventilation of a building depends on how the building is designed, human activity and the climate. 
Mechanical ventilation is the intention exchange of indoor air with fresh outdoor air using fans. (CleanAlert, 2016) 
The different types of mechanical ventilation are;
· A circulation system such as a ceiling fan, which creates internal air movement, but does not introduce fresh air. Therefore, for ventilation to occur a window or door needs to open
· A pressure system where fresh outside air is sucked into the building by inlet fans, creating a higher internal pressure than the outside air.
· A vacuum system, in which stale internal air is extracted from the building by an exhaust fan. This creates a lower pressure inside the building than the outside air.
· A balanced system that uses both inlet and extract fans. This maintains the internal air pressure at a similar level to the outside air and so reducing air infiltration and draughts.
· A local exhaust system that extracts heat sources and/or contaminants at their source, such as cooker hoods, fume cupboards etc.
(Design Buildings Wiki, 2019)

[bookmark: _GoBack]Refer to drawing NO - 5
Drawing Reference - (Design Building Wiki, 2018)
5.3 – Measures to reduce condensation
The three main ways to reduce condensation in buildings is by heating, ventilation and moisture.
Heating and Insulation
You can make sure that you have adequate heating and insulation in your
home to reduce moisture:
The ideal temperature at home should range between 19-22 degrees
Celsius in living rooms, kitchen and bathroom, and 16-20 degrees Celsius
in bedrooms.
When you are away from home, the temperature should not drop under 15
degrees Celsius to avoid condensation and increased humidity levels.
Heating up cold bedrooms in the evening by opening the door to
heated rooms isn’t a good idea as the warm and humid air will condense onto the cold walls of the bedroom. 
Good insulation of the building creates warmer walls and ceilings, and
therefore, decreases mold growth by preventing condensation.

Ventilation:
You can ventilate your home without making draughts to reduce moisture:
Keep a small window ajar when someone is in the room. If your windows have been recently renewed open the trickle ventilators provided. Ventilate kitchens and bathrooms when in use by opening the windows wider, or better still, use a humidity-controlled electric fan if one is fitted. Close the kitchen and bathroom doors when these rooms are in use, even
if your kitchen and bathroom has an extractor fan. This will help prevent moisture reaching other rooms, especially bedrooms, which are often colder and more likely to get condensation. Do not block air-brick vents. Ventilate cupboards and wardrobes. Avoid putting too many things in cupboards and wardrobes as this stops the air circulating. Cut a ventilation slot in the back of each shelf or use slatted shelves. Where possible, position wardrobes and furniture against internal walls.

Do not
· block permanent ventilators.
· completely block up chimneys. Instead leave a hole about two bricks in size. 
· Air tighten rooms where there is condensation or mold.
· Air tighten windows in the bathroom and kitchen.

Moisture:
There are some ways to reduce moisture build up in homes;
· Cover pans and do not leave kettles boiling.
· Avoid using paraffin and portable bottled gas heaters as these heaters produce a lot of moisture in the air.
· Do not dry washing on radiators. Instead dry washing outdoors on a line, or put in the bathroom with the door closed and the window open or a fan on.
· Tumble dryers must be vented.
(Kent and Medway Sustainable Energy Partnership, n.d.) 
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