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Introduction
This document has been prepared by Askham Civils and Construction Co to outline the construction specification specific to the development at Headland View, Dan Y Beacon, St Thomas, Swansea.


[bookmark: _Toc7465870]Foundation and sub-structure details.

The ground was tested in the line of the foundation to the proposed building and was carried out to BS5930:2015 (British Standards Institute, 2015) and it was found to be made up of 450mm of topsoil laid upon  a firm subsoil with a low clay content and above the water table, therefore we recommend that a spread foundation taking the form of a strip foundation on which all the load bearing external and internal walls shall sit upon. See figure 1 for minimum width of strip footings taken from Approved Document A (Welsh Goverment, 2010)
Based upon the details given by the architect we can see that the building is to be made up of 100mm thick block and block walls with a partial fill cavity insulation of 75mm thick PIR insulation boards, therefore the width of the foundation is to be minimum 625mm, which allows for a 150mm “toe” of concrete either side of the load bearing walls and shall penetrate the ground by approximately 1M to make sure the base of the foundation is  below the frost level zone.
As we have a firm subsoil to work in it is possible to use a full filled foundation (filled almost to the top with concrete). 
“This method of foundation formation is efficient and effective, functionally and in terms of time and cost on-site. The trench is excavated to the width necessary satisfy loadbearing requirements and to a sufficient depth to avoid the zone affected by moisture variation and frost action. Concrete is then used to fill the excavation to near ground level, thus removing the need for many bricks or blocks to be laid below ground level.” (M Riley, 2018, p. 107).
The walls which will be built directly on top of the concrete foundation strip will incorporate a Damp Proof Course (DPC) at minimum 150mm above any finished surrounding levels as stated in (British Standards Institution, 1991, p. 3). The ground  inside the building shall be covered with a Damp-Proof Membrane (DPM) linked to the DPC for the internal walls, it is to sit on a sand blinding of 50mm and be covered with 50mm of concrete as stated in the NHBC Standards Guide 2019 (NHBC, 2019, p. Section 5.2.10), and be lapped and joined to the DPC in the same way as required for ground bearing floors as shown in (NHBC, 2019, p. Section 5.1.20) 
 The suspended timber floor joists shall sit in joist hanges swhich will be incorporated into the internal wall at least the thickness of the joists above the DPC making sure that there is minimum 150 mm gap between the underside of the joists and the ground below to facilitate air flow, with any sleeper walls constructed of a honeycomb structure, again to aid air flow. The joists are to have PIR insulation between the joists and covered with a tongue and grove softwood flooring system.
Similarly, the first-floor joists will be fitted into joist hangers incorporated into the wall at the required height and braced to the wall where necessary.
See figures 1, 2, 3 & 4 for drawings and figures.


[bookmark: _Toc7465871]Roof Structure Details.
The design of the building has included some storage rooms in the roof space, which could be changed to habitable rooms in the future should this be desirable, therefore the roof structure been designed to be constructed of “Room in Roof” attic trussed rafters. 
A trussed rafter is a roof member which combines rafter and ceiling joist.   (M Riley, 2018, p. 283) 
For table of different types of trussed rafters see figure 7 taken from the Trussed Rafter Association Website.
Trussed rafters offer many advantages over traditional cut rooves, listed below are some of them taken from the Trussed Rafter Association website;
(Trussed Rafter Association, n.d.)

· They are suitable for a wide range of roof structures and building types.
· Speed of construction allows just-in time delivery to site.
· Space saving-no on-site storage of roof structure materials needed.
· Prefabricated components mean reduced labour costs.
· More thermally efficient than alternative materials such as aluminium, steel or concrete.
· Made of timber, the only truly renewable building resource.
· Low-tech manufacturing process reduces emissions and pollution.
· Minimal environmental impact from installation.
Disadvantages of Trussed Rafters
· Unless attic trussed rafters are used, they offer little if any loft storage space.
· They cannot be easily adapted if the roof weathering is changed for a heavier type or there is a change in climatic conditions e.g. heavier than normal snowfall becomes a regular occurrence.
· Special and careful consideration must be taken where the roof has changes in direction or is hipped. (M Riley, 2018, p. 288)
· Trussed rafter designed for large spans can be difficult to handle manually necessitating the use of lifting equipment such as a crane.
· Attic trussed rafters are heavy due to the bigger sections of timer used in their construction; this means that lifting equipment is needed for these as well.
· Delivery, handling and storage can have an adverse effect on them if carried out incorrectly.

[bookmark: _Toc7465872]Alternative roof structure
An alternative roof construction method to the one specified is a traditional “cut” Rafter and Purlin roof and some the advantages and disadvantages are outlined below:
1. [bookmark: _Toc7465873]Advantages
· It offers the possibility of using the roof space for storage or if the ceiling joists are of suitable section habitable rooms are a possibility. (M Riley, 2018, p. 281)
· The structure is more easily adapted to facilitate a dormer conversion. (M Riley, 2018, p. 281)
2. [bookmark: _Toc7465874]Disadvantages
· It is a highly skilled job due to the complex nature of the work.
· As the timbers are individually cut on site and erected one at a time, it can be relatively slow and therefore more expensive labour wise.
Roof Weathering Details

The roof weathering should be fitted conforming to BS 5334:1997 (British Standards Institution, 2018) and should take into account the exposure to wind driven rain which Swansea is extremely susceptible to.
A check on the SSQ Groups website (SSQ, n.d.) has allowed me to download their technical specification based on the current building regulations, and as we will be using 600mm x 300mm natural slates and on a roof of 40°it shows that we need a minimum of 75mm overlapping of the slates to protect against wind-driven rain.
The underlay which is to be of a breathable type is to be fixed down using 50mm x 25mm roofing battens. The slates themselves shall be fixed using either aluminium alloy of copper nails conforming to BS 1202- and BS 1202-3 respectively.
A dry ridge and verge system is to be used to aid ventilation of the roof structure at the ridge and structural integrity of the slates at the verges conforming to BS 8612:2018 (British Standard Institution, 2018)
See figure 5 & 6 for drawings.


[bookmark: _Toc7465875]Condensation
Condensation is formed when warm moist air encounters cold surfaces and condenses to form water droplets which can cause dampness and mould growth. (NHBC, 2016)
There are a many factors which can affect the generation of moisture inside the fabric of a building and some of these are listed below . (Nowak, 1991, p. 19) (British Standards Institute, 2011 Amended 2016, pp. 13-14)
· Water used in construction-There is a large amount of water used in construction especially in mortars and plasters and as such until the water used in the construction process has been removed it is a major source of moisture and it should be managed throughout the building phase.
· Groundwater-Ground bearing walls and floors which meet the ground must be able to resist ground-bourne moisture using water resistance materials and membranes.
· Precipitation-Rainwater is a primary source of moisture which must be taken into consideration during the construction phase and upon completion. During the construction phase rainwater can not only increase the amount of moisture inside the building fabric but can also damage the materials used to build it with. The finished external envelope of the building should be designed to withstand the weather it is subjected to especially wind-driven rain which can be absorbed by the external masonry reducing its thermal efficiency.  
· Cooking-This is usually the greatest source of generated moisture over a short period inside a building.
· Metabolism-The presence of living and breathing people, pets and plants which produce small amounts of moisture, over a full day can be a significant source of water vapour.
· Washing-including normal hygiene activities such as taking a shower and the drying of clothes inside. Drying clothes inside a building can in some cases increase the amount of water vapour in the air to be twice its usual normal level.
· Heating-The use of unflued heaters such as paraffin or gas heaters are a known source of moisture, e.g. burning 1 litre of paraffin can produce 1 litre of water.
· Weather-In the winter months condensation can be a bigger problem due to people keeping windows closed and having their heating on   which will increase the relative humidity inside the building which will increase the chances of warm air meeting cold external surfaces. In the summer months the air entering the house could have a higher than normal moisture content if the weather is particularly warm and humid.
Condensation can have a detrimental effect upon the building structure and finishes some of the effects are described below.
(British Standards Institute, 2011 Amended 2016, pp. 20-21)
· The most likely damage to occur to a structure is to timber or cellulose products, corrosion of metals, or excessive moisture movements of materials. Dampness can cause distortion and, in some cases, serious weakening of sheet or thin slab materials, e.g. in roof decks and ceilings. Moisture trapped beneath impermeable roof finishes can, in hot weather, cause vapour pressure high enough to cause damage to the roof finish.
· Damage to finishes occurs mainly from surface condensation, but occasionally can occur from interstitial condensation, for example condensation dripping from an underlay onto a ceiling, or condensation in a wall moving inward and damaging surface finishes.
· Mould growth on room surfaces, particularly in room corners, first appears as spots or small patches, which can spread to form a furry layer usually grey-green, black or brown in colour. On paint it can show as pink or purple.
· Soft distempers are liable to flake if repeatedly wetted and dried, whilst emulsion paints are much more likely to remain undamaged. Moisture on the exposed surfaces tends to reduce the gloss of some impervious paints but otherwise does not cause damage. If moisture penetrates behind impervious paint films, blistering of the paint can occur. In extreme cases, the plaster can break down and/or lose its adhesion.
· Repeated or prolonged absorption of condensate can cause distortion of sheet materials, e.g. plasterboard. Water absorbed from a surface can reach and breakdown an adhesive by which a surface finish is fixed. This can occur on floors or walls but is more likely to be harmful in the case of ceilings when the effect of gravity adds to the risk of displacement of adhesive fixed tiles.
· Mould growth is often associated with surface condensation. Damp houses provide good conditions for its development. Mould spores exist in large numbers in the atmosphere and to germinate need a nutrient, oxygen, a suitable temperature and moisture. Sources of nutrients are widespread in buildings and the internal environment provides a suitable temperature for growth. As oxygen is always present mould growth is principally dependant upon the moisture conditions on surfaces and the length of time these conditions persist.

[bookmark: _Toc7465876]Ventilation
As explained in (Welsh Goverment, 2010, p. 34) and (British Standards Institute, 2011 Amended 2016) there a five main types of ventilation available to us to use these are;

1. [bookmark: _Toc7465877]Background ventilators and intermittent extract fans.
Background ventilation is commonly defined as a ventilation opening such as an airbrick or trickle ventilators, these are typically located 1.7M above the floor to avoid discomfort due to cold draughts and are located in the window frames or directly through the wall. These types of ventilators normally incorporate a flap which can be closed by the dwelling occupiers should they wish to, depending on the external weather conditions.  
Intermittent extract fans should be located in rooms/areas where moisture or other pollutants to the air are created, this includes kitchens and wet rooms, making sure there are no background ventilators are located within 500mm of an extract fan as there is a possibility of the incoming air being taken straight back outside through the extract fan-this is called a short circuit. See figure 8 for diagram.
(British Standards Institute, 2011 Amended 2016, p. 85)

2. [bookmark: _Toc7465878]Passive stack ventilation. (PSV)
The Passive stack Ventilation system uses a series of ducts which are placed in the ceilings of moisture producing areas/rooms in the building, which lead to the external side of the roof. This system works by using the movement of air which is created by the passing of wind over the top of the ducts and utilising the natural stack effect of warm air inside the building rising through the ducts which then brings a flow of fresh air in through background ventilators which should be located in the rooms/areas which do not create moisture.
The ducts should be placed in as vertically as possible making sure they do not exceed an angle of 45°. The ducts should be lagged where they go through and unheated spaces such as lofts. See figure 8 for diagram.
(British Standards Institute, 2011 Amended 2016, p. 85)

3. [bookmark: _Toc7465879]Continuous mechanical extract. (MEV)
Mechanical extract ventilation systems (MEVs) are usually made up of a fan which is located in a central in the building, which is continuously running to facilitate the extraction of moist air from the wet rooms/areas. 
MEVs should be set up to extract air at a slow but continuous rate but have the capability to extract a greater flow of air should it be deemed necessary. As with a PSV system background ventilation should be provided in the dry rooms to allow fresh air into the building. See figure 8 for diagram.
(British Standards Institute, 2011 Amended 2016, pp. 86-87)
 
4. [bookmark: _Toc7465880]Mechanical supply ventilation systems.
Supply ventilation systems work through the placement of fans inside the roof space which supply the building with a continuous supply of fresh air through ducting which usually has an outlet placed centrally in the building, e.g. the landing ceiling.
As these systems draw air in from the loft area, they are not suitable for use in unventilated roof spaces, but there can be an added benefit of warmer air which is heated in the loft area through solar gain been supplied into the building.
As this type of system works through drawing air in from the outside as apposed to extracting to the outside, there is a risk of pushing warm moist air through gaps into the buildings structure where interstitial condensation can occur with potentially damaging effects.
With this type of system, background ventilation should be provided to every room to allow the air to be dispersed outside.
The inlet fans should be as quiet as possible and mounted in such as way to reduce the amount of resonance they might induce, BS EN 13141-4 gives requirements for the performance of fans but there is currently no specific standard for this system in particular.
(British Standards Institute, 2011 Amended 2016, p. 87)

5. [bookmark: _Toc7465881]Continuous mechanical supply and extract with heat recovery. (MVHR)
Mechanical supply with heat recovery (MVHR) supply and extract air through the whole building in a balanced system.
The system which can be installed in the loft area or elsewhere if there is space, works by using two fans, one to bring in fresh air and the second to extract warm moist air through a heat exchanger where the heat from the outgoing warm air is used to heat the incoming fresh air. Any ductwork which goes through an unheated space must be lagged to reduce the risk of condensation forming in the ducting, along with providing a drain from the heat exchanger unit for any condensation which might form inside it.
With this type of system, no background ventilation should be installed as the system works best if the building fabric is as air tight as possible.
Individual room heat recovery systems are available, these are different in they have wall mounted units with no ductwork, which draw the warm air directly through a unit with a heat exchanger, which warms up the incoming fresh air. See figure 8 for diagram.

BS EN 13141-7 gives requirements for the whole building system performance.

BS EN 13141-8 gives requirements for individual for single room performance.
There is further reading available on these systems in Building Regulations, Approved Document F which give the required performance figures needed.
(British Standards Institute, 2011 Amended 2016, p. 87)
 
[bookmark: _Toc7465882]Condensation control recommendations.
There are a few control methods available to us to help with the control of any condensation build up with the first being 
· controlling the amount of water used in the construction phase along with managing the amount of rainwater coming into contact with the building’s fabric such as, storing all materials in dry storage if possible or keeping them covered up and stored clear of the ground.
· Making sure the build goes as smoothly as possible so we can achieve water tightness as soon as possible.
· As soon as the internal plastering is finish either ventilate the building or use dehumidifiers to extract evaporating water vapour.
We shall be installing background ventilation in this building with intermittent extract fans where needed. The intermittent extract fans in the wet rooms will be Kair™ heat recovery units. These offer a continuous trickle ventilation with an automatic humidity sensor which activates a boost mode to change the air quickly, and as they recover heat from the expelled air, they help regulate the room temperature. We imagine we shall install the same system in the W.C rooms.
The cooker extractor hood shall be ventilated to the outside along with the tumble dryer.



[bookmark: _Toc7465883]Drawings and figures.


Minimum width of strip footings.
	Type of ground 
(including engineered fill) 
	Condition of ground 
	Field test applicable
	Total load of load-bearing walling
not more than (kN/linear metre)

	
	
	
	20
	30
	40
	50
	60
	70

	
	
	
	Minimum width of strip foundations (mm)

	I
Rock
	Not inferior to sandstone, limestone or firm chalk
	Requires at least a pneumatic or other mechanically operated pick for excavation
	In each case equal to width of wall

	II
Gravel or sand
	
Medium dense
	Requires pick for excavation. Wooden peg 50mm square in cross section hard to drive beyond 150mm
	250
	300
	100
	500
	600
	650

	III
Clay
Sandy Clay
	
Stiff
Stiff
	Can be indented slightly by thumb
	250
	300
	400
	500
	600
	650

	IV
Clay
Sandy Clay
	
Firm
Firm
	Thumb makes impression easily
	300
	350
	450
	600
	750
	850

	V
Sand
Silty Sand
Clayey Sand
	
Loose
Loose
Loose
	Can be excavated with a spade. Wooden peg 50mm square in cross section can be easily driven
	400
	600
	Note: Foundations on soil types V and VI do not fall within the provisions of this section if the total load exceeds 30kN/m.

	VI
Silt
Clay
Sandy Clay
Clay or Silt
	
Soft
Soft
Soft
Soft
	
Finger pushed in up to 10mm.
	450
	650
	

	VI
Silt
Clay
Sandy Clay
Clay or Silt
	
Very Soft
Very Soft
Very Soft
Very Soft
	
Finger easily pushed in up to 25mm.
	Refer to specialist advice



Figure 1

[image: ]
Figure 2 showing basic layout of foundations and direction of floor joists


[image: ]
Figure 3 showing ground floor construction and junction with external walls
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Figure 4 showing details of junctions with external walls
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Figure 5 showing fixing detail for roof at gables
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Figure 6 showing roof covering




Figure 7 showing Trussed Rafter profiles, taken from the Trussed Rafter Association website
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Figure 8 showing types of ventilation systems taken from welsh government approved document f
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