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1. Introduction
In this assignment I will be managing a single two storey detached domestic building with a loft room. 
It is to be built on a level, Greenfield site consisting of approximately 450mm of topsoil above a firm subsoil of a low clay content which is situated above a water table. 
The building consists of the following criteria:
· Standard cavity wall construction, block and block with partial cavity fill insulation
· A smooth external render
· Plinths and soldier courses over all openings
· Porch pillars of natural sandstone
· Suspended timber ground floor and traditional timber upper floors with tongue and groove softwood flooring
· Light oak UPVC windows with sealed double glazed units
· Trussed rafters at a 40° pitch with a natural slate roof covering and closed eaves
I will be identifying suitable foundation types and the detailing of building elements and construction interfaces with the aid of sketches, the advantages and disadvantages of the specified roof structure and I will be writing about how important ventilation is to modern construction.





2. Foundation and Sub-Structure
2.1 Foundation 
Beneath this proposed domestic new build property there is a Greenfield site consisting of 450mm of topsoil above firm subsoil with low clay content which is above the water table. 
With the above information taken into account I have chosen to go for a strip foundation which will be designed to ensure that the building is appropriately supported at all times without excessive settlement. Due to the building being built on original ground, this is ideal. 
For a low rise structure such as this, the foundation should be designed to ensure a maximum settlement of 25mm is not exceeded. In relation to differential settlement, a limit for maximum tilt of 1/500 is appropriate. 
As this building will consist of cavity wall construction, it should be no less than 600mm wide and because the foundation will bear onto virgin stable subsoil with low clay content the minimum foundation depth will be 750mm. 
2.2 Sub-Structure 
The sub-structure consists of standard cavity wall construction, formed with block and block internal and external skins with partial fill cavity insulation. The blocks are to be 100mm 7n concrete blocks and the partial cavity insulation is to be 80mm thick. 
The centre line of the cavity wall is must coincide with the centre line of the foundation. The cavity is to have a concrete filling; this filling is to be kept 225mm below the DPC. The DPC is to be no lower than 150mm above ground level. Above the DPC there is to be a cavity tray fitted within the cavity and weep holes are to be implemented every 1500mm along the external block wall to ensure any water within the cavity is able to escape. 
Due to the design of the ground floor, air bricks are to be implemented to ensure ventilation within the void underneath the suspended flooring. These air bricks are to be included every 2000mm centres along the external block wall. The DPC is to sit above the air brick. 
The above information is referred to by the BS 8004 Code of Practice for Foundations. 
Please see the ‘Foundation and Sub-Structure Detail’ sketch enclosed within this document for reference to the above. 
3. Ground Floor 
The ground floor of this new build is to be a suspended timber ground floor. 
Please see the ‘Suspended Timber Ground Floor Detail’ sketch enclosed within this document for reference of below. 
All floor joists, which are 8 inch x 2 inch, must be of a suitable durability and strength grade, which is minimum C16, they must be hung at 400mm centres and must be securely nailed at all fixing points that are indicated on the joist hanger. The floor joist is to be supported by an internal sleeper wall which should be built of an adequate foundation. The joists, joist hangers, and sleeper wall wall plate must be above the DPC level.  150mm insulation is to be laid on battens fixed between the timber joists 
The void between the joists and the concrete oversite must be a minimum of 150mm to ensure the timber does not decay. Air bricks are implemented every 2000mm centres into the external walls and there are to be block gaps between internal party walls to ensure that there is sufficient ventilation in the void between the joists and the oversite. This ventilation ensures there is no condensation and rot within the timber joists.
The concrete oversite will be laid on top of mechanically compacted, well consolidated hardcore. The oversite should be 100mm thick and should be of GEN3 grade. The oversite is to be the same level as the external ground level. 
Tongue and grooved floor boarding is to be fixed at a time where the maximum moisture content is between 6 and 19% in accordance with BS 8103 – 3 2009. All board must be double nailed to each joist using 45mm lost head nails. The boards are to be a minimum thickness of 15mm. The floor boarding is to be sealed against the wall perimeters using an appropriate sealant. 
4. Upper Floors
The upper floors are to be constructed using traditional solid timber with a tongue and grooved soft wood flooring. 
The joists are to be a minimum C16 strength grade and must be fixed at 400mm centres. The joists are to be securely nailed at all fixing points indicated on the joist hanger. The joist hanger is to comply with BS 5268: 7.1 and is to be bed directly on the block work and no gap is to be left between the joist hanger and the wall. Lateral restraint straps are to be provided; these restraint straps are to be 30mm x 5mm galvanized steel. The strap is to turn down 100mm within the cavity and is to be tight against the face of the inner leaf. 
The joist will be supported from twisting using herringbone struts in accordance with BS 8103-3: 2009. The herringbone struts consist of 38mm x 38mm thickness. Bracing must also be fitted between the joists to stop the joists from twisting. 
Tongue and grooved floor boarding is to be fixed at a time where the maximum moisture content is between 6 and 19% in accordance with BS 8103 – 3 2009. All board must be double nailed to each joist using 45mm lost head nails. The boards are to be a minimum thickness of 15mm. The floor boarding is to be sealed against the wall perimeters using an appropriate sealant. 
Please see the ‘Solid Timber Upper Floor Detail 1 and 2’ sketch enclosed within this document for reference of the above. 
5. Eaves and Roof Coverings
In regards to the roof in this new build, the eaves are to be closed and the roof covering is to consist of natural slate. 
The roofing underlay should be of a vapour permeable type that should comply with BS EN 1359-1. It will have sufficient tensile and nail tear strength and low extensibility to produce the required resistance to wind uplift. The roofing battens are to be 50x25mm tanalized roof battens. The natural slate roof covering is to be fitted to the battens using 30mm x 2.65mm copper clout nails as stipulated in BS 1202-2. Copper disc tail rivets are used to further secure the tail of the slates against wind chatter. The rivets are to be nailed downwards to ensure no rain water gets into the roof via the rivet. 
The natural slates must meet the following level of performance and durability as detailed in BS EB 12326:
· To achieve a T1 code rating for ‘thermal cycle’ test
· To achieve an S1 code rating for ‘carbonate content’ test. 
There will also be ventilation slates every 1500mm centres within the roof coverings. 
At the eaves the batten should be set to provide the required overhang of the slates into the gutters, this overhang is to be 45mm to 55mm horizontally, or to the centre of the gutter, whichever is less. 
The closed eaves are to consist of 175mm PVC-U fascia board and 8mm PVC-U ventilated soffit board. Above the fascia there is to be an over fascia eaves ventilation system fitted to ensure the roof structure is well ventilated. The soffit is to be fitted to 50mm x 50mm soft wood framing and the fascia is to be supported by 125mm x 50mm soft wood noggins between the trussed rafters. There is an over eaves ventilation system to be installed to ensure the roof is ventilated.  The gutter is PVC-U half round. 
The ridge tiles are to be ventilated and fixed to the SW ridge batten on top of the SW ridge board with a minimum head lap of 75mm.  
Please see ‘Eaves and Roof Covering Detail’ sketch enclosed within this document for reference to the above. 
6. Roof
The roof structure consists of trussed rafters at a 40o pitch. 
To achieve a stable and wind resistant roof and gable wall, the roof must be secured to the gable wall and fully braced by 100mm x 25mm timber, twice nailed to roof timbers using 65mm long x 3.35mm diameter galvanised wire nails. 
The roof is to be braced with diagonal rafter bracing, longitudinal bracing and chevron bracing. 
The rafter is to sit on 75mm x 100mm soft wood wall plates which are strapped to the wall with galvanised straps 30mm x 5mm x 1000mm at 900mm centres. 
The roof is to consist of 400mm roof insulation, laid in 2 directions between and over the trusses. 150mm Rockwool flexi insulation is to be fitted between the trussed rafters and the felt and batten system. 
The information above regarding wall plates and insulation will be found on the Eaves and Roof Covering Detail 1 drawing enclosed within this document. 
7. Roofing Structures
This domestic building will consist of trussed rafters, sat at a 40 degree pitch. 
7.1 Introduction to Trussed Rafters
Trussed rafters are individually designed, prefabricated structural components made from strength graded timber. They are usually fixed together with punch metal plate connectors. 
Trussed rafters provide a strong structural framework and are designed to support the specific roof fabric of a building and room ceiling. They can be designed to accompany for floors if requested, such as this domestic building. 
Trussed rafters are widely used as an economic means of roof framing due to the use of standard components produced in an efficient factory process. The rafters are erected at a fast rate on site and are suitable for a number of building types, most commonly domestic. 
7.2 Advantages of Trussed Rafters 
· 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 required
· Prefabricated components means reduced labour costs
· Up to 40% more efficient than traditional construction methods
· More thermally efficient than alternative materials such as aluminium, steel or concrete
· Fabricated from timber, a true renewable building resource
· Low technology manufacturing process reduces emissions and pollution
· Minimal environmental impact on installation 
Advantages of Attic Trussed Rafters (For the loft room)
· Quick and easy erection offering cost savings on site as well as providing a weather tight shell at an early stage
· The need for complex, labour intensive site joints is removed
· A complete roof structure is provided, ready prepared for roof finishes, plasterboard and floor boarding
· There are no restrictions on the ground floor layout as the trusses can span onto the external walls
· The Attic Truss is specifically designed to accommodate all loads required for an additional room
· Consistent quality is assured as the attic trusses are factory assembled. 
7.3 Disadvantages of Trussed Rafters
Due to the roof trussed rafters having a series of supporting members, it can limit the use of attic space. If the attic space is specified to be used, such as this building, it comes at a higher cost. 
8. Alternative Roofing Method 
8.1 Flat Roof
A flat roof is a type of roof construction where the pitch is below 10o. It is a continuous covering that usually consists of asphalt, lead, copper, fibre glass or rubberoid felt. 
There are 3 types of flat roof: a warm deck, a cold deck and an inverted flat roof. 
[image: Image result for warm deck flat roof]A warm deck flat roof consists of a ventilated void between the ceiling and the roof deck, made by roofing joists, topped with a vapour control layer, insulation and then a waterproofing layer. 
The picture above shows the construction of a warm deck roof
https://www.jtcroofing.co.uk/news/warm-flat-roof-cold-flat-roof/

A cold deck roof is very similar to a warm deck, but the ventilated void between the ceiling and the roof deck is where the insulation is laid. The roof deck is then topped with the waterproofing layer. 
[image: cold flat roofs]This picture shows the construction of a cold deck roof
https://www.jtcroofing.co.uk/news/warm-flat-roof-cold-flat-roof/


With an inverted flat roof, there is a void which is similar to the warm deck between the ceiling and the roof deck, but the roof deck can also be cast in concrete instead of timber. The roof deck is then topped with a combined vapour and waterproofing control layer and insulation. The finish is ballast chippings on the top of the flat roof. 
[image: Image result for inverted flat roof]This picture shows the construction of an inverted flat roof 
http://www.greenspec.co.uk/building-design/timber-flat-roof-insulation/

8.2 Advantages of warm deck flat roofing 
· Simple and easy way of insulation 
· Warm flat roofs allow easier methods to eliminate cold bridging 
· Heat is conserved within the room with no requirement of heat void ventilation
· Moisture is able to escape, preventing damp and rot
· It is thermally efficient
· Cost effective
· Ideal for the average UK climate
Disadvantages of warm deck flat roofing
· Installation can be difficult 
Advantages of cold deck flat roofing 
· Easy option for flat roofing by simply placing insulation between rafters
· Low impact
· Cost effective 
Disadvantages of cold deck flat roofing 
· The design requires an ideal ventilation system to be provided in order to prevent damp in between the insulation and structural components 
9.  Condensation and Ventilation 
9.1 Causes and Sources of Condensation 
The cause of condensation comes from 3 important factors:
1. The level of moisture in the air
2. The temperature of the air in a building
3. The surface temperature of windows within the building 
The more moisture in the air the more likely it is that condensation will occur. Due to the introduction of energy saving measures such as double glazing, cavity wall and external wall insulation, draught proofing etc, it’s harder for the moist air to naturally escape, so it stays inside the building, which only leads to condensation on widows and walls. 
This condensation then leads to dampness on the walls of the building which turns into mould if the temperatures remain warm and the condensation isn’t dealt with. 
9.2 Effects of Condensation
· Condensation can create environments within buildings that allow mould and fungus growth to occur on structural timbers and building components
· Damp or musty building environments can cause allergic sensitivity for building occupants
· Prolonged condensation can lead to rotting of the structural timbers and the weakening of connections between these components
· Insulation materials within the cavity can become wet, therefore becoming less effective. 
· Condensation leads to damp within the building, this can cause decorative components like wallpaper to break or peel off


9.3 Methods of Ventilation
Previously, within this report I have identified methods that can be carried out to ensure appropriate measures of ventilation have been introduced. 
In the ‘Suspended Timber Ground Floor’ sketch I have identified air bricks that are to be implemented into the external cavity wall to promote ventilation within the void between the timber joists and the concrete oversite. The sleeper wall will also have a block space within the wall to allow ventilation to other areas of the under floor. 
In the ‘Eaves and Roof Coverings’ sketches I have included measures to promote ventilation within the roof space. These are:
1. Ventilated soffit
2. Over fascia ventilation systems
3. Vapour permeable roofing underlay
4. Dry ventilated ridge tiles
Other ways of providing sufficient ventilation are as follows:
· Mechanical ventilation within bathrooms and wet rooms. Whether it is air vents through the external wall of a bathroom, or an above stove extractor fan within your kitchen to remove all moist air when bathing or cooking. 
· Trickle vents within your windows to your bathroom to ensure moist evaporated air from your bath or shower is removed from the bathroom over time. 
With the above ventilation systems it is important to ensure air flow within the room you are ventilating. You cannot remove air without air replacement. The easiest way to do this is be leaving windows and internal doors open for an appropriate time throughout the day. 


9.4 Reducing Condensation within this Building
Without the above information regarding ventilation that I have already provided, below is a list of things than can be done when this building is occupied to reduce the risk of condensation. 
If this building is occupied then the occupier will need their clothes washed and this will mostly be done with a washing machine. An important thing to do is to ensure that your washing machine, and or, tumble dryer are correctly vented. “From just one load of washing, two litres of water is emitted into the air.” - https://www.envirovent.com/blog/14-ways-to-help-reduce-condensation-in-your-property/
After you wash your clothes, you may not have a tumble dryer therefore you need to resort to other methods to dry your clothes. Drying your clothes outside is a method to reduce condensation within your home. If this is not viable due to bad weather and you must dry them indoors then dry them in a bathroom with the door closed and windows open and extractor fan on. 
When cooking, ensure that the pans being used are covered with pan lids. This reduces moisture within the air created from water boiling. As mentioned before, also use your extractor fan to reduce air moisture when cooking. When using your extractor fan remember to leave it on for 10-15 minutes after cooking to ensure all moist air is removed. 
When placing your furniture in your home, ensure that where is a gap of approximately 50mm between the furniture and the wall so that the air can circulate around the property 
When the weather outside is warmer than in the building, ensure that the windows are left open slightly to improve ventilation. Also, over time you need to check your windows to ensure the sealant around your windows isn’t damaged allowing rain to seep into the building. 
Regularly inspect the exterior of the building to ensure there is no damage. Look for cracks or anything that could be letting any water in. 
The best way to reduce condensation within a building is by preventing it from happening in the first place. 
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