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The purpose of this essay is to describe all aspects of a single storey domestic construction and to explore the different options for materials and methods for each stage of the build. It will detail one of the building components and explain the construction process and various methods and functional requirements.
[bookmark: _Toc70693383]Main Body

There are 3 fundamental requirements for a domestic dwelling. 
· To provide shelter and security for the inhabitants.
· To be warm and comfortable.
· To be aesthetically pleasing to the occupier.
Over the centuries this has been dependant of two main factors, the local building materials available and the local climate, this is called a Vernacular Build. However, after the industrial revolution, materials were able to be transported from much further distances via rail and canal. This diversified the materials and methods of building.
[bookmark: _Toc70693384]Substructure

The substructure of a domestic build is all aspects that lay below the ground level or below the Damp Proof Course (DPC) level. These are the foundations of the building which will carry the load of the structure and disperse this evenly across the ground.
[bookmark: _Toc70693385]Site Investigations/Evaluations
This is the first phase of a build, where a Site Survey and Desk Study is carried out. They will evaluate the risks and potential of the site including geological conditions and its historical use. They will assess any environmental hazards/ground contaminates which cannot always be visually evident. This is often combined with a walkover survey which will consider other areas of risk such as Topography, vegetation and drainage.
[bookmark: _Toc70693386]Foundations and Groundworks
Once all site investigations are completed the groundworks can begin. Beginning with excavation of the land to prepare for the foundations. The depth of this excavation is dependant on the soil conditions.
Below are the types of foundation used in the UK.
· Strip Foundation – used in most types of soil where there is a low load such as a bungalow.
· Wide Strip – used for medium load buildings such as a multi storey domestic property.
· Stepped Strip Foundation – used where the ground level changes such as on hills or valleys.
· Trench Filled Foundation – often used for extensions to an existing property as it reduces the amount of excavation required.
· Raft Foundation – used where the load is greater so it can be spread over a larger area.
· Pad Foundation – not suitable for sandy or loose conditions but will work well with most other conditions.
· Pile Foundation – used where soil conditions are poor such as damp ground as they are required to penetrate much further into the ground.
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The Superstructure of the build is all components that are above the DPC level. There are many modern methods of construction available each with its advantages and disadvantages.
[bookmark: _Toc70693388]External and Internal Walls
External walls form the external envelope of the building and provides protection from the elements. They are often load bearing, which means they carry the load (weight) of structures above them. The most common material used for exterior walls is Brick or Block. Although there are many different forms available such as,
· Facing Brick
· Engineering Brick
· Dense Blocks
· Lightweight Block
· Stone
· Timber Frame
· Steel Frame
· Structural Insulated Panels (SIPs)
· Natural – Cob, Rammed Earth, Earth Brick and Straw
Internal walls are required to separate different areas of the building, they can be either load or non-load bearing. Removal of such load bearing internal walls can result in structural failure. They should add sound insulation and fire and smoke protection.

[bookmark: _Toc70693389]Floors
Floor systems are horizonal planes that span between foundations, loadbearing walls, columns or beams. They must support both dead loads (Walls/fixtures and fittings and the floor itself) and live loads (Occupants/furniture etc.) They are usually constructed from concrete, steel or timber.
There are two types of floor.
Supported floors - which have direct contract with the foundations.
Suspended floors - these are supported by the external envelope of the building, leaving a void.

[bookmark: _Toc70693390]Doors
Doors are categorised as either exterior or interior doors. Exterior doors are required to be thicker and stronger than interior as they are essential as a barrier from external environments and to offer security to the building whilst delivering adequate fire protection.  They are necessary to gain access to a building and provide privacy. They are usually constructed from timber, aluminium, Unplasticized Polyvinyl Chloride (UPVC) or composite.
Interior doors provide separation between rooms within a building and should provide additional sound, fire and smoke protection.
There are two ways of fixing doors into the walls of a structure, 
Built-in – this was the traditional method where the frames were built-in during the construction of the external envelope. The door would simply be hung on-site by chasing out for hinges to be fixed to the built-in frame.
Fixed-in prepared openings – this is the more modern method where the doors are fixed into prepared openings in the building this reduces the risk of damage to the doors during construction.
There are many different types of doors with varying methods of opening as shown below,
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Windows
“Windows should be selected or designed to resist wind loadings, be easy to clean and provide for safety and security. They should be sited to provide visual contact with the outside. (Chudley, 2014)”
They are commonly constructed using a transparent material such as glass or Perspex which is held in place by a frame. There are a wide variety of frame materials available such as timber, UPVC, steel, aluminium, composite and fibreglass. 
There are two types of windows – 
Fixed Light – the transparent aspect of the window is fixed in place so that it cannot be opened. This is the most cost-effective option but does not allow for ventilation and can not be used as a fire escape method.
Opening Light – the frame of the window allows for the window to be opened to allow air to flow into the building. These are available in many different forms of opening such as,
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“The roof system functions as the primary sheltering element for the interior spaces of a building. The form and slope of a roof must be compatible with the type of roofing—shingles, tiles, or a continuous membrane—used to shed rainwater and melting snow to a system of drains, gutters, and downspouts. The construction of a roof should also control the passage of moisture vapor, the infiltration of air, and the flow of heat and solar radiation. (Ching, 2014)”

There are 8 main types of roof structure illustrated below,

[image: Roof | architecture | Britannica]

Each of these structures creates a different impact on the overall appearance and have different benefits for example a flat roof is the easiest and cheapest to build and can have the potential to be used as a terrace, providing the additional occupancy load is considered, whereas the pitched roofs offer greater drainage abilities and will not support snow load but can have additional dead interior space and has increased cost of materials.
There are many aspects that make up the roof structure as shown below.
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[bookmark: _Toc70693392]Exterior Walls – In more detail

[bookmark: _Toc70693393]Methods of Construction
Throughout the centuries there have been many different methods of construction
· Vernacular – This is a craft-based build using locally sourced materials and often require specialist craftsmen which can be more expensive, and the availability of this trade is becoming increasing rare. However, provided they are built correctly they can have huge aesthetic appeal and be easy to maintain.
· Post Traditional – These were building made after the industrial revolution where materials were brought in from much further distances. This enabled set sizes and standards to be introduced into the domestic buildings. This made house building cheaper, faster and easier to plan. Houses became more uniform in their layout and overall construction.
· Rationalised Building – This is a mixture of the Vernacular and Post Traditional methods
· Offsite Construction – This is a preassembly of components that are manufactured offsite and transported to site for assembly. This is an extremely efficient method of construction which can offer great quality and flexibility. It also reduces waste and is more sustainable with fewer defects and a reduced risk to contractors.
· Modern Methods of Construction (MMC) – The main commonly used are Volumetric Units, Panelised System, Hybrid and Subassemblies. Volumetric Units are 3D that are prefabricated and set into place, these are usually fully finished (Turnkey). Panelised Systems are SIPs which can be either open or closed systems. Open being non insulated where one side may be sheeted and closed contains insulated sheeting. Hybrid systems are a mixture of Volumatic and Panelised. Usually, high value areas such as kitchen and bathrooms are Volumetric, with the rest of the building is Panelised. This can be because of transportation or access restraints. Subassemblies are a combination of components that are manufactured off site such as roof rafters or staircases.

[bookmark: _Toc70693394]Materials
According to Building Construction handbook (Chudley, 2014) the choice of materials for the external envelope should be made with the below, 
Consideration to be given to the following: 
1. Building type and usage. 
2. Building owner's requirements 
3. Local planning restrictions. 
4. Legal restrictions and requirements. 
5. Site restrictions. 
6. Capital resources. 
7. Future policy in terms of maintenance and preferences.
The main materials used in external walls are detailed below.
	Facing Brick
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	Machine moulded and resistant to frost with high strength usually chosen for their aesthetical appearance.


	Engineering Brick
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	Lower water absorption and stronger than facing bricks.


	Dense Blocks
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	High strength and density but they conduct heat so not suitable for exterior walls unless additional insulation is provided.


	Lightweight Block
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	Provide increased thermal insulation and easier to work with due to their decreased weight and can be cut using hand tools.

	Stone
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	Although aesthetically pleasing these can be difficult to work with and have issues with water penetration and have increased heat loss.

	Timber Frame
	[image: UK Construction Online | 6 reasons why timber frame is surging in the UK]
	These are less common in the UK as they do not as strong and are susceptible to root and insect infestation.

	Steel Frame
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	Are commonly used in industrial builds as they can carry load over a greater span creating more open structures. They provide increased strength to a structure but can be difficult to move and cut.

	Structural Insulated Panels (SIPs)
	[image: Structural Insulated Panels | EPS Industry Alliance]
	These are manufactured off site and consist of two structural facings usually Oriented Strand Board (OSB) with an insulated core. They are very cost effective as they reduce the labour cost on a build and offer increased thermal protection to the structure with high strength properties.

	Natural – Cob, Rammed Earth, Earth Brick and Straw
	[image: Cob Blocks | Earth Blocks | Traditional Devon Cob][image: Building Construct from Straw Bale Load Bearing Walls | Download Scientific  Diagram][image: A revival in rammed-earth construction] [image: ] 
	This is the most sustainable approach especially if the materials are locally sourced.


Once they desired material is selected the building owner then need to select the arrangement of these materials as many of the above can be used in conjunction with one another. For example, the MMC for exterior masonry walls is to use Brick, Insulation and Blocks as per the below
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Mortar is a mixture of fine aggregate (usually sand) a binder (cement/lime) and water which acts as an adhesive and passes the load evenly down to the bricks below. The ratio of the mixture effects the durability and the workability of the mortar.
For good adhesion to brick, mortar must have good workability. Poor workability will result in air spaces between mortar and brick, preventing good bond formation, water ingress and durability issues. (Brick Development Association, 2018) When researching the mortar requirements several things need to be considered included. 
· The climate of the site.
· The type of masonry being used.
· The overall load of the structure
· Is it being used for the substructure or the superstructure?
· What level of workability is needed?
Below is a table showing the mixture ratios and how it affects the end properties of the mortar.
[image: ]
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There are many materials and methods of construction with a domestic structure and deciding on which one is best is usually down to personal preference and the budget of the build. It can also depend on the owner’s plan for the house. If they plan on building it for their own occupation usually the budget is increased to improve the quality or the aesthetics of the house. If, however it in an investment building there are modern methods which reduce the labour cost and time to completion however this can result in less character within the building. The “quality triangle” demonstrates this best. With more time and budget, the quality is improved. Reducing time can cost the project more and quality can suffer, and so on.

Time
Quality
Slow
Expensive
Value
Cheap

Cost
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Mortar Prescribed mortars (traditional proportion of Mortar class | Suitable for use
designation materials by volume) that may be |in environmental
Cement® : lime: | Cement®: Mason: Mason: assumed condition
sandwithor | sand withor | cement": cemen
without air without air sand
entrainment entrainment
(i) 1:0t0%:3 iz Not suitable [Not suitable |M12 Severe(s)
(ii) 1:%:4t04%  [1:3t04 1:2%t03% [1:3 M6 Severe(s)
(iii) 1:1:5t06 1:5t06 1:4105 1:3%kt04 (M4 Moderate(M)
(iv) 1:2:8t09 1:7t08 1:5%kto6k [1:4% M2 Passive(P)

A When the sand portion is given as, for example, 5 to 6, the lower figure should be used with sands containing
a higher proportion of fines, whilst the higher figure should be used with sands containing a lower proportion

of fines

8 Cements in accordance with NA.1.3 (except masonry cements), or combinations in accordance with NA.1.4

Masonry cement in accordance with NA.1.3 (inorganic filler other than lime)

D Masonry cement in accordance with NA.1.3 (lime)

Table taken from 85 EN 998.2
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