[image: ]Construction detailing 
In this assignment details have been given of a single, two storey detached domestic building with loft rooms. It will be built on a level, greenfield site with a topsoil depth of 450mm, that lies on top of firm subsoil with a low clay content, above the water table. 
The specification for the design includes a standard cavity wall construction, block on block with partial fill cavity insulation and a smooth render exterior. Plinths, soldier courses over all openings and a porch pillar, will all be natural sandstone. The floors will be suspended timber at ground level, traditional solid timber floors on the upper levels, and all will have tongue and groove softwood flooring. The openings will have uPVC windows and doors with a light oak wood effect and sealed with double-glazed units. The roof construction will be trussed rafters with a 40º pitch and will have a covering of natural slate and closed eaves. 
These specifications will all be considered in reference to the floor plans and elevation drawings (see appendix 1 and 2). Solutions will then be considered and described with detailed drawings to illustrate the building process and the necessary steps to avoid interstitial condensation, thermal bridging, and humidity as a result of rain. These recommended steps will all meet current building regulations, and British and European standards. 
It is assumed that an adequate site survey and soil analysis has been conducted, which has provided a substructure with a firm clay consistency, removing chances of a pre-existing construction in the strata. Building Regulations: Document A, takes this into account, as strip foundations are considered adequate, this is in guidance with BS EN 1997-1:2004 Eurocode 7: Geotechnical design and BS 8103-1: Structural design of low-rise buildings. 

The structure of the building is specified to be masonry and comply with BS EN 1996-1-1:2005+A1:2012 Eurocode 6: Design of Masonry Structure and BS 8103-2:2005 – Part 2: Code of Practice for Masonry Walls for Housing. There will be a plinth fascia course around the base of the building (Appendix 3) and a porch pillar which will be natural sandstone, though this could be done with manufactured cast composite stone which would last longer under weathering than natural stone (Chudley & Greeno, 2016). If this option is chosen, then BS 1217 and BS EN 771-5 will need to be considered.
The two blockwork skins will be joined and connected with vertical twist ties (appendix 3) allowing for a void between 75mm and 300mm, which should be spaced per m², in line with BS EN 845-1: Specification for Ancillary Components for Masonry. 
The rendered external facing of the outer skin (see appendix 3), will give the building a protective finish, helping to exclude moisture caused by rain. This should be in accordance to BS EN 13914-1: Design, preparation, and application of external rendering. The protection of floors, walls, roofs, and the building’s inhabitants from moisture and its harmful effects is covered in the Building Regulations 2010: Requirement C2.

Suspended Timber Ground Floor 
Although there is a higher cost of using a suspended timber floor, in comparison to concrete supported floors, there are beneficial qualities that will be useful later in the construction process, as it allows easy access and installation of amenities and supply lines (Riley & Cotgrave, 2018).Building Regulations: Document C gives guidance on the construction of a suspended timber floor, considering materials, site preparation and moisture exclusion.
To construct the suspended timber ground floor, firstly, a layer of hardcore must be put down that does not contain harmful substances that could be detrimental to the concrete. Then, the surface should be covered with at least 100mm of unreinforced concrete of a specification that complies with BS 8500. This is important to avoid moisture collecting on top base layer, the concrete should finish higher that the finished ground level (see appendix 5 & 6). The void is created by rising the timber joist up off the concrete floor, supported by sleeper walls, these will be built with a honeycomb layout to enable airflow (see appendix 5 &6). The wall plate should then sits on top of the wall with a Damp Proof Course (DPC) laid in between, BS 5628:part 3:2001 gives guidance on suitable material for this purpose, in line with BS 8215: Code of practice for design and installation of damp-proof course in masonry construction (see appendix 5 & 6). 
There should be a minimum spacing of 75mm between wall plate and concrete, and a minimum overall clearance of 150mm between the base and the supporting joist. In conjunction with the honeycomb walls, there should be ventilation openings in two opposing walls, allowing airflow to travel freely to all parts of the subfloor (see appendix 5 & 6). In areas of the construction where there is likely to be water spillages (bathrooms, kitchens, and utility rooms), the floor should be a moisture resistant material, or a Vapour Proof Membrane should be used. Guidelines for these materials can be found in BS 7331:1990 or BS EN 312: Part 5:1997 (see appendix 5 & 6).
Floor joists are no longer embedded into the brick work, to reduce the risk of damp and condensation. Instead, they are held at the junction with wall brackets (see appendix 6, 7 & 8). Between each joist there should be an insulation board, held in place with batons so the insulation is touching the floor boards (see appendix 5), and the wall insulation should be 225mm below the DPC, to prevent thermal bridging and a loss of energy (see appendix 5). Information on this can be found in The Building Regulations: Part L: Conservation of Fuel and Power. 
Because the construction will be exposed to cold weather, it is important to protect the inner skin from water vapour, which can result in condensation forming on the inside of the building. This can be achieved by placing a vapour control layer on the warm side of the insulation, as shown in (see appendix 4 & 5). 

Upper floors 
The suspended upper floor joists will be connected to the walls with galvanised steel joist hangers (see appendix 6 & 7), this is the same as the lower floor, to prevent thermal bridging and moisture ingress from rain penetration. The joist size is in line with the Building Regulations: Document A and BS EN 1991-1-1 also BS EN 845-1.Between each joist there will be strutting, used to restrict movements from vibrations and twisting, and steel herringbone strutting will be selected (see appendix 7). Guidelines can be found on floorboarding in BS 8103: Part 3 1996.

Openings 
 Typically, the most vulnerable parts of any construction to moisture penetration are openings such as windows, doors, and junctions between walls and roof coverings. This means that considerations must be made to provide solutions to these areas, usually fixed by DPC being applied to divert moisture to the outside of the building (Billington et al, 2017). 

Doors and windowsills 
When considering sills for both doors and windows they must comply with BS EN 12608 – 2003, as the specification is that they are to be of uPVC. At the finish point of the cavity wall, a cavity cap with thermal qualities must be positioned (see appendix 8). On this cavity cap, there will be a sill plate, acting as a DPC (see appendix 8 & 9) to stop moisture entering the building. The sills sit on this plate with the windows (see appendix 8 & 9) and doors installed to the guidance of BS 8213-4:2016. 

Lintels 
Steel lintels with insulation included will be used in this construction (see appendix 10 & 11), which should be tested to BS 5977 Part 2 1983 and BS EN 845-2:2003. A VPM will be laid over the top to divert moisture to the outer skin through weep holes (see appendix 10 & 11). The lintel acts firstly as a support over the opening, then secondly as a DPC to stop moisture entering the construction through the outer skin. Lastly, the built-in insulation prevents thermal bridging, while acting as a cavity cap, and the uPVC window will be sealed in with putty (see appendix 10,11 & 12).

Jambs 
Jambs are similar to sills and must be placed at the edge of the cavity wall with a capping off, if this is not insulated, a cold bridge can develop. To prevent this problem, a DPC with thermal properties must be placed vertically along the edge of the opening, which will prevent this thermal bridging, and work as a moisture barrier while also allowing the uPVC frame to be attached (see appendix 14). As the building is situated in Zone 4 of the driving rain calculation, in Accordance to Building regulations: Document C, additional precautions should be taken. Solutions will be to set the frame back behind the outer skin (see appendix 14).

Loft Window
There is precise specification for the installation of Velux windows when coinciding with a warm roof construction, these are in line with BS 6375-:2004 and BS EN 12208. Although the connection to the roof coverings are similar to all other openings, with a DPC around all the edging directing the moisture down the roof towards the guttering (see appendix 15).

Eaves and Roof Coverings
The junction between the top of the cavity wall and the roof structure is a vital point for the completion of the construction. To complete the cavity wall and provide a level platform for the roof main structure to sit on, a wall plate must be fixed (see appendix 17) and connected to the wall with straps (see appendix 16).
A wall cap will be put in place to stop debris falling into the cavity (see appendix 17), and the Tie Joist will be attached to the wall plate with ties, (see appendix 16). The rafters will then overhang the outer wall and will be protected using a fascia and sofiets (see appendix 16).
The roof will be a warm roof construction, meaning that the insulation will be on top of the rafter and in between (see appendix 19). Then, a VPM on the warm side of the insulation will be added and followed by plaster board (see appendix 19). There is great need for the substantial insulation in a building’s roof which is reflected in the Building Regulations: Document L.
Batons will run across the insulation board with a DPC membrane between as (see appendix 18), and underlays will be securely installed with minimal slack as stated in BS 5534: Code of Practice. As natural slate is specified, it should be in accordance to BS EN 12326-1 and BS 5534 which gives specification on the material to use and its code of practice. The slates will be attached with centre nails and be double lapped (see appendix 18), to direct water down the roof and away from the building, with added guttering in accordance with Building Regulations: Document H, and in conjunction with BS EN 12056: Gravity Drainage Systems. Appendix 18 also shows the roof valley junction in the proposed roof, and clay angular ridge tiles will cover the top (see appendix 20). 

The Main Roof Structure 
As the roof is the main part of the construction, and aesthetically ties the whole building together whilst protecting the construction from weathering, it is imperative that it is designed and constructed in accordance with Building Regulations: Document C, BS EN 595: Timber Structures Test Methods and BS EN 1995-1-1: Design of Timber Structures.
In the designs (see appendix 2) a need to factor in space for two loft rooms is specified, thus, a Truss (see appendix 21) has been selected. When a Truss is needed in the rooms, they will be strengthened with Hangers. These Hangers will also provide the boundary for the internal wall that will form the loft room; therefore, a void will be created between the eaves and the hanger. This void will need to be ventilated in accordance to Building Regulations: Document C and BS 5250: Code of Practice for Control of Condensation in Buildings.
At the points of access to the loft rooms, trusses will have extra support with Collar Ties (see appendix 22), to add strength in the roof structure. The individual Trusses will be connected by a Ridge Plate and Purlings (see appendix 23). Batons will then spread across each truss to support the roof covering; the size and thickness will be in accordance to BS 5534:2014+A2:2018. 
The roof construction will then be secured and sealed at the gable end on the building with the use of an Eaves Ladder and will be protected against the elements with a uPVC verge and sofiet board (see appendix 24).



























Appendix 1 shows the elevation draying for the proposed construction.
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Appendix 2 shows the floor layout of the proposed construction.
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Appendix 3, detailing the foundation construction and the start of the cavity wall, including the plinth course.
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Appendix 4, shows the subfloor construction 
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Appendix 5, cross section of the subfloor.
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Appendix 6, the proposed way used to suspend joists for the ground floor and upper floor. 
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Appendix 7, the support structure for the suspended timber floor.
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Appendix 8, cross section of the upper suspended floor. [image: ]
Appendix 9, cross section of door plate connection to cavity wall. [image: ]
Appendix 10, cross section of windowsill connection to cavity wall.[image: ]
Appendix 11, windowsill detailing showing DPC plate.[image: ]
Appendix 12, detail of lintel above openings with built in insulation.[image: ]
Appendix 13, cross section of lintel above window openings.[image: ]



Appendix 14, cross section of Jamb solution.[image: ]


Appendix 15, cross section of Velux window connections, showing detailing of solution for thermal bridging and moisture exclusion.[image: ]

Appendix 16, solutions for connections and bracing for joists to wall plates and joists to rafter.[image: ]
Appendix 17, cross section showing eaves solution for warm roofs.[image: ]



[image: ]Appendix 18, solution of covering the warm roof, showing centre nail securing tiles and solution for the valley junction in the roof. 

Appendix 19, cross section of the proposed warm roof.
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Appendix 20, cross section of the roof ridge and the solution with ridge plates.
[image: ]
Appendix 21, truss solution with hangers.
[image: ]
Appendix 22, Queen post truss solution with hangers and collar tie.[image: ]
Appendix 23, showing roof support construction, with truss solution and connecting purlins and batons.
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Appendix 24, solution for gable end connection to trusses, with the use of Eaves ladder securing the truss to the wall with Noggins. 
[image: ]
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