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	Learning Outcomes tested
(from module syllabus)
	Assessment Criteria. To achieve each outcome a student must demonstrate the ability to:

	
1, Identify the different types of substructure available for a low-rise building and techniques used in their production. 
2, Define and produce annotated sketches that illustrate a broad range of common constructional forms, demonstrating understanding of their potential defect and repair needs
3, Identify the function and performance criteria that need to be addressed in buildings, their elements, components and materials.


	
Differentiate and select suitable building methods for these built forms and produce neat sketches that illustrate appropriate performance criteria.
Produce evidential understanding of moisture management in modern standard construction and demonstrate an understanding of the defects that can occur. 







· Please submit the assignment parts in a suitable report folder– not in poly-pockets.  
· This form (ALL PAGES) MUST be at the front of the paper submission.  Assignments will not be accepted without this form as it is a requirement that you sign the disclosure regarding referencing convention. 
· DO NOT put this form into Turnitin or it will match many similarities with other students’ submissions.





	
TASK DESCRIPTION



Coursework

	Please note this is an academic assessment that relates specifically to the module studied. It is a fictional proposal.

You are to assume that a major property developer has received planning consent for a single, two storey detached domestic building with a loft room. [See attached floor plans and elevations].
It is to be built on a level, greenfield site that has 450mm of topsoil above a firm subsoil with a low clay content that is above the water table.
The building is of standard cavity wall construction; block and block with partial fill cavity insulation and a smooth render externally. Plinths, soldier courses over all openings and porch pillars are to be natural sandstone.
There is to be a suspended timber ground floor and upper floors are to be traditional solid timber with tongue and groove softwood flooring.
Windows and external doors are to be light oak wood effect uPVC with sealed Double-glazed units.
Roof structure is to be trussed rafters at a 400 pitch with a natural slate covering and closed eaves. The roof covering is to be natural slates.


	

	The following tasks are allocated a percentage to emphasise the suggested time you should spend on each individual task. Marks will be allocated against the set Marking Criteria indicated on page 5.

1. 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. 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) Describe in detail measures that can be taken to reduce the amount of condensation in this proposed building. (10%)
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[image: ]1. I have chosen a simple strip foundation for this domestic build as I believe this will suit the ground conditions and be structurally able to support the purposed building. The subsoil solid mass of concrete will be 650mm deep by 450mm wide that matches with Approved Document A of the Building Regulations 2010, this is shown below (This was found whilst researching specialised building regulation on “Design Building Wiki”). These are traditional dimensions for this type of foundation and will provide stability easily for this building. For extra strength in my foundation I have decided to add a small amount of rebar to the base of the mass of concrete. This will allow the concrete mass to hold more weight, become more durable and allow a larger stress range before critical failure. The table below shows all the minimum width of strip footings. 

As shown in the drawing of the substructure, sitting on top of the mass of concrete, I have chosen to fit engineering blocks and continue these to the surface level on the outer wall, and concrete blockwork on the inner side to the height of the DPC. This will allow further stability and provide the strength needed to transfer the weight of the building, through themselves to the foundation base to be distributed evenly. From the concrete mass to just above surface level, infill with aggregate to support and balance weight evenly.

The aggregate will be tightly compacted and form a barrier to help with air currents and ventilation allowing the chance of mould above to be negated. I know this from a recent CPD given by Luke Sullivan (QS) in Gleeds Cost Management who is currently helping me understand the workings of the substructure of a building and its ventilating potential properties.
[image: ]
2.1 The drawing below shows the structure of the ground floor level and the method to producing this design. 
















Continuing from question 1, rough natural stone slats will be fitted from the ground level on top of the engineering blocks to DPC level as shown in the provided drawings in the question. Cement will be used to bond these stone slats together. The stone slats are an aesthetic choice made by the designer and are an expensive choice. A DPC layer will then be placed at this height (that will be at minimum 150mm above ground level) and a vent placed upon this under any window locations (as shown in drawing). This vent will provide ventilation to the void beneath the suspended ground floor voiding any air/moisture become stale/stagnant and causing potential damage to the underside if the house. The vent also connects to the DPM layer and will carry any moisture out of the space effectively and efficiently.

From this point, the outer wall will become concrete block work, but the inner wall will implement floor joists that span across the room to the opposite wall. This will be the support beam under the T+G flooring that will come later in the build. Next, a 70mm thickness insulation will be fitted to the inner wall side of the cavity wall, leaving a cavity against the outer walls inner side. This meets building regulations 2010 and will provide an average r value of 9 and allow heat movement for the building to be energy/heat efficient. This insulation size is also cheap for the building itself as it is priced on average at around £12 (CENTS/SQ.FT).

Underneath the floor beam, I have shown a dotted line resembling underfloor mesh insulation that is pinned to help with potential heat loss between the void and the living area. This mesh is tightly wound and will assist the Kingspan above to keep the heated space and the void separate regarding temperature. The mesh has an R value of 13 and will assist the R value of the Kingspan (18 R value) creating a solid heat barrier.

[image: ]The outer will have a render bead fitted on the outside to allow the render to have a platform. This isn’t taken to ground level as it would become dirty and become damaged quicker over time. Sitting water would have had a large effect on how the render looks over time therefore the choice was made to hover it. This will also bridge the DPC.

[image: ]As seen below, this drawing represents how I plan the insulate the spaces between the floor joists and noggins. Insulative Kingspan will be fitted into these voids creating a further heat barrier allowing the house to become more energy efficient.


2.2 This drawing shows a standard beam joined to the inner wall of the cavity wall.
[image: ]2.3 





Shown above is my designed closed eave roof section that is compliant with building regulations and stated specification for this build. My drawing shows clearly the implementation of a 10mm plastic spacer tray that will allow through flow ventilation originating from the soffit vent under the closed eave. As I was unsure on the exact description of a soffit vent I accessed the website “HomeAdvisor” and found an article on “Increasing Attic Ventilation with Soffit Vents”. The description I found was “A soffit vent is simply a vent installed into the underside of your home’s eaves (called the soffit) that permits fresh outside air to be drawn up into the attic”, “These provide some ventilation, but when used in conjunction with a soffit vent, they work much more efficiently. Cooler fresh air is drawn up through the soffit at the base of your roof and hot and humid air is expelled through the roof vents at the top”.This layout will allow a strong supportive structure and make the proposed home more energy efficient as this will restrict cold air passing from the void below (from ground floor perspective). I acquired this information from a CPD given to me by Kingspan Cladding and Insulation Company.







2.4
[image: ]For my main roof structure, I have chosen a loft roof rafter layout for my roof structure in this property. This layout (as shown below) will be perfect for the selected space as it states in the specification that this will be a living space (loft room). As shown below, the layout will be created using 3 sections, the top section listed as section A, is a CLG web section that will be compiled of timber struts and connected as shown using metal connector/gusset plates. Section B and C are compression web areas taking stress away from the top chords of the roof. These will also be connected as shown using metal connector/gusset plates. The tension web struts will be 4x2 and the compression web sections will be 6x3 to allow further weight dexterity. This matches with 2010 Building Regulations under section 2.1 – “Approved Document A” (which was last updated in 2013) and will allow the multiple sections of compression webs to hold the weight of the roof easily. 


3. 
After talking to senior employee’s in my firm such as Simon Williams, Alexander Jones and , we coordinated to produce a list of advantages and disadvantages of Trussed rafters and an alternative option.

Alternative – Loft Trusses
Advantages
· Environmentally friendly 
· Accessible roof space
· Less timber needed over traditional pitched roof
· Readily available material
· Holds structure better in a fire over steel elements
· Timber structure is sustainable
· Aesthetically pleasing (can hidden from view if needed without any reduction in space) 
· Fast to place and get the area water tight
Disadvantages
· Can rot or warp (bend) especially exposed to the elements
· Wood attracts insects that can compromise the structure 
· Violent weather and high winds can compromise the structure
· Measurements must be exact or weak points will arise
· High Amounts of labour for fitting

Alternative - Trussed Rafters (Traditional) 
Advantages
· Environmentally friendly 
· 40% Less timber than traditional pitched roof
· Span large distances
· Holds structure better in a fire over steel elements
· Timber structure is sustainable
· Reduction in labour costs, waste and work over steel
· Aesthetically pleasing (overall external look)
· Labour to install available – less skill required
· Understood by market and industry
· Readily available material
Disadvantages
· Can rot or warp (bend) especially exposed to the elements
· Wood attracts insects that can compromise the structure 
· Violent weather and high winds can compromise the structure
· 4/6 Weeks to order
· No accessible roof space, cross beam is in the way (storage only)
· Not east to adapt once built, if roof extension wanted
[image: ]

4.1
Condensation is a massive problem in buildings as it can have a negative effect on finishes and structural materials. Large amounts of moisture in a domestic building can be dept with but moisture levels could also indicate structural issues with the design of a building. From the website “biocraft”, “Condensation occurs when air with a high-water vapour content meets cool surfaces (below dew point temperature). The water condenses from the air, resulting in the formation of water droplets on the cold surfaces.”. In relation to this, dew points have a major affect on moisture levels especially within a wall as the sketch shows to the left.



Moisture levels that cause condensation in a building can have many sources. After speaking with Dave Phillips, he explained that “One of the main sources is caused by human actions within the building, showers produce a high amount of vapour in the air that condenses on walls, windows and ceilings within that room”. He explained that for condensation to be negated, I would need forced air currents in high moisture areas. If the windows are left open and the ceiling fan is activated a natural airflow occurs and will carry the moisture/vapours out. Forced air currents would be mechanical ventilation such as vents and fans. This will help prevent the condensing process from occurring and will mitigate issues such as mould growth on the walls (which has health implications), finishes such as paint work peeling off the walls and plaster could become dislodged. Finally, the biggest issue is structural instability could occur as walls/beams could become unstable and start to produce defects because of the high moisture build up. High amounts of moisture will cause timber joists/beams to potentially become rotted, warped even give way as the moisture takes its toll. Dew points/moisture levels can rise in a home when the following tasks occur; Washing clothing, drying clothing, High amounts of people in a home causing high moisture through breathing and cooking (without an extractor fan). To help go against moisture damage, Building Regulation 2010 Part C specify that in part “h”, “Guidance is now provided on the use of moisture resistance boards for the flooring in bathrooms, kitchens and other places”.

Lack of airflow/ventilation in a room alone can cause stale air locations that over time can cause mould to form and condensation to occur. Cooling on the window sills can cause water deposits to form and cause water damage over time. Another affect of this is water running down the windows and absorbing into any damaged areas of the windows.

4.2
Soffit vents are an affective means of ventilation above windows, they allow free flowing movement of air and can be opened fully or closed at any time with a toggle switch. Keeping a flow of air throughout a house mis essential in creating a comfortable, habitable space. Ceiling vents in high vapour rooms such as kitchens and bathrooms are a must as they eliminate stagnant air flow that can cause condensation. A loft vent should be implemented to allow any moisture that is trapped in the roof space to escape and force replacement of air to occur through a natural current. Ductwork to be linked to tumble dryers to force vent moisture out of the living environment.


[image: ]
Shown to the left is a manual one-way flow mushroom vent that causes an increased intake / release air current to occur in the loft spaces when opened. As I have a clear airflow below the membrane and above the insolation layer in the previous sketch, this mushroom vent isn’t needed but can help if the space is lacking in natural flow.  Batten is 15mm x 35mm.

A rubber deal will be required around the exterior of the vent to help reduce head loss through the seals when the vent is shut.

[image: ]




Shown to the left is an example of a kitchen forced vent that would extract moisture from cooking and disperse it outside of the internal environment. Part C of the Building Regulations 2010 (“resistance to contaminants and moisture”). 







[bookmark: _GoBack]Shown above ca also be is a mechanical vent to take steam/moisture from a bathroom, through a flexible plastic tube and disperse it into the external environment. This tubing will also be wrapped in an insulative shield to trap the heat and any moisture inside the tube. If the tube does break, this will still allow moisture to become trapped and not cause damage to the loft area. 

[image: ]4.3Shown to the left is a Trickle Vent. I was unsure on what a trickle vent was and its purpose but it was recommended to me for this project. After accessing information found on “KJM Group – Blog” I was able to gather information about trickle vents and understand what they are, their purpose and materials they can be made from. The blog post stated “A trickle vent is a small slot/opening in a window or building envelope component, that allows small amounts of ventilation (trickle ventilation) through a window and/or door when it is closed. They will help avoid problems associated with poor ventilation, like condensation”.

The main source of this information were my own knowledge or notes made in lectures.

Fans need to be linked to a light switch (or can employ a humidistat) and connected to an exterior vent. This will expel the moisture from the property and allow it to be replaced by fresh natural air from an open trickle/wall vent or window. The light switch is important as if left on, they can overheat and waste energy. Kitchen hoods to also be linked to switch be distributed outside. This will have the same affect as the bathroom vents purposed first. Ductwork would also be good to run from (for example) the tumble drier to an external wall vent. This will vent the vapours from the tumble drier through the hidden ductwork, and safely outside the room causing no damage to the space over time. Trickle vents will be in all kitchen and bathroom windows. Thermal insulating pipes can be very affective at trapping head and moisture in a confined pipe and not give it access to the open space. Loft vents to create a natural flow of air through the loft to negate moisture build up. Under floor ventilation is also an option for expelling moisture but can be unreliable as moisture rises when warm and only settles/condenses when it cools that can lead to moisture pools on surfaces. The Building Regulations 2010 Part C, Subsection 0, under General – Vapour Control, state that “Material of construction, usually a membrane, that substantially reduces the water vapour transfer through any building in which it is incorporated.” This means that building materials such as the felt membrane and Kingspan materials must be able to deal with natural and human caused moisture travelling into and out of a home effectively.
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Table 10 Minimum width of strip footings

‘Total load of load-bearing walling not more than
(kN/linear metre)

Type of ground 20 30 40 50 6 70

(including Condition Field test

engineered fil)  of ground applicable Minimum width of strip foundations (mm)

[ Not nferior to Requires at least a pneumatic In each case equal to the width of wall

Rock ‘sandstone, imestone or other mechanically operated

orfirm chalk pick for excavation
[ Requires pick for excavation. 250 300 400 500 600 650
Gravelorsand  Medium dense Wooden peg 50mm square in cross
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Sandy clay stif

v ‘Thumb makes impression easily 300 350 450 600 750 850
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Sandy clay Fim

v Can be excavated with a spade. 400 600

Sand Loose Wooden peg 50mm square in

Silty sand Loose cross section can be easily driven Note:

Ciayeysand  Loose Foundations on soll types V.
and VI do not fall within the

v Finger pushed in up to 10mm 450 650 provisions of this section if the

sit Soft total load exceeds 30KN/M.

Ciay Soft

Sandy clay Soft

Ciay orsitt Soft

vt Finger easily pused in up to 25mm Refer to specialist advice

sit Very soft

Clay Very soft

Sandy clay Very soft

Clay orsitt Very soft
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