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Introduction

A major property developer has requested Mr Pryce-Griffiths to solve construction details on a new single, two-storey detached domestic building. In this report, construction methods and correct solutions will be revealed. The solutions will be supported by how they will weather protect, avoid dampness and condensation. The methods will be interpretant to building regulations and standards. Step by step guide will explain the methods and AutoCAD/ sketches will help illustrate the solutions clearer.
Below are the construction details that need to be solved. 
1. Detailing, junctions with external walls for the ground floor. 
2. Detailing, junctions with external walls and restraints for the first floor.
3. Openings; Lintels, Sills and Jambs 
4. Eaves detailing and roof covering with suggested weathering, fixing and laps.
5. The main roof structures. Construction details and fixings. 

Construction Methods

(1) Ground floor 

Sleeper wall will be used to support the structure, this will keep the joists that form the base off the ground. This is shown on appendix 1/2 on how it works. This is method reduce the potential of absorption of ground moisture.

Suspended Timber Floor
· Joist hanger will be placed in the blockwork following the BS 8103-3 (Timber class C16 lightweight partitions).
· The joist hangers will be placed on the outside walls and worked in 400mm to the centres.
· The gap in the middle might be different depending on where it lands due to the gaps being every 400mm.
· 38mm x 220mm joists with 400mm space chosen from BS 8103-3.
· Lateral restraint will be placed in the blockwork due to provisions in BS EN 1996-2:2006 and building regulations requirements. These will be fixed on to the straps and must be down the cavity by at least 100mmShown on appendix 2
· Timbers placed into the hangers and screwed on the sides to provide more support.
· Blocking supports will be positioned between the joist hangers to prevent the sheet covering from breaking on the ends.
· The herringbone struts will be fixed from joist to joist. These are used to distribute the weight across more than joist and prevent the joist from twisting (see appendix 4).
· Insulation will be placed between the joist; this will help with acoustics (see appendix 3.
· Tongue and groove softwood flooring will be placed last when the building Is weatherproof. Suspended timber floor finish shown on appendix 5.



Materials
Joist hangers, Timber, metal herringbone strut, lateral restraint strap, blocking wooden support, Tongue and groove softwood flooring

Building Regulations/ Standards
BS 8103-3 (Timber class C16 lightweight partitions) is the standard used to find the size of the timber and the distance between each joist (Bsigroup.com, 2015). BS EN 1996 2:2006 is the reason for a lateral restraint to fix the end joists to the blockwork (Bsigroup.com, 2015). Site preparation and resistance to contaminates and moisture/ Approved document C- A layer of concrete poured across the ground and should be a gap of 150mm to ventilate between the undersides of the timbers and concrete. This will prevent ant moisture gathering and damaging the condition of the joists. and the concrete, to prevent moisture gathering and affecting the condition of the joists. 

2. First Floor 

Refer to ground floor suspended floor to complete. Shown on appendix 5
See appendix 3 and 4 to see the insulation support and metal herringbone purpose

Building Regulations/ Standards
Refer to ground floor building regs BS 8103-03 and BS EN 1996 2:2006. (Bsigroup.com, 2015)


3. Openings

Window opening Solutions

The concrete lintel was chosen instead as the house is being externally rendered and concrete is a more economical choice. Galvanised steel would have been chosen if externally was left brick.

· Blockwork and brickwork will be built up to the lintel height, the sill will be left to avoid damage to it.
· 50mm of insulation placed in the cavity.
· Two reinforce concrete lintel are placed in level (if not could affect the placement of the window. 
· A cavity tray is above the lintel on an angle shown on appendix * with a weep hole above the lintel. This prevents any water from storing on up of the lintel or leaking into the house.
· 100mm Thermabate cavity closer will be placed between both lintels and around the side to close up the cavity around the window to prevent any thermal bridging and condensation occurring. 
· Lightwood oak frame will be placed in first and levelled up. When levelled the frame will be fixed into the side of the brick by screws.
· Window can be placed in when the frame is correctly fitted and level.
· Lastly, the sill is fitted and will go back to the frame of the window to support it. The external part of the sill will sit on an angle to allow the water to run off the sill. 
· These details are shown on appendix 6.

Materials

Insulation, 100mmConcrete Lintel with steel reinforcement x2, cavity tray. Sill, brick, block, Thermabate cavity closer, cavity tray, weep hole


Building Regulations/ Standards
BS 5628-3 with regard damp control / exclusion of water, movement and structural stability (Bsigroup.com, 2015). Lintel loading method: BS 5977. BS EN 1992-1 1:2004+A1:2014 Eurocode 2: Design of concrete structures (Bsigroup.com, 2015). BS EN 846-9: 2000 with the surrounding masonry built in accordance with BS 5628 ensure a minimum of 150mm of lintels is load bearing (Bsigroup.com, 2015).


Door Opening Solutions
· Brick and blockwork will be formed the same as the window. Thermabate cavity closure will be used resembling the window solutions
· Blockwork at a 2m high. 150mm thick lintel will be used with steel reinforcement. 
· A minimum of 150mm must be end bearing as shown on appendix *.
· Place the door frame in the architrave and level of with a spirit level using shins between the architrave and frame to achieve this.
· Frame straps on the door frame will be used to fix the door frame to the blockwork. To hide the straps, they will be facing into the internal blockwork.
· The door can be installed when the frame is secure and level.
· Mastic placed around gaps between the blockwork and frame (to prevent water ingress behind the frame).

Appendix 7 shows all these elements.
Materials 


Insulation, Concrete Lintel with steel reinforcement, cavity tray, brick, block, Thermabate cavity closer, cavity tray, weep hole, jamb, sill, head, door, mastic, 


Building Regulations/ Standards
Refer to window regulations.




4. Closed Eaves solutions 
The closed eave will be constructed after the main roof structure is completed.
· A fascia board will be placed at the end of the rafters (the groove of the fascia should be below the rafter).
· Piece of timber will be fixed under the soffit bracket to be able to fix the soffit and frieze board.
· Frieze board will be fixed next following with the Soffit.
· The Gutter will be fixed lastly to the fascia.

These details are shown on appendix 8.

Materials

Fascia board, timber (soffit bracket), soffit, gutter

Building Regulations/ Standards
EN 607 and EN 612. both eaves and rafter brackets for use with gutters manufactured to these standards. (Bsigroup.com, 2015)


5. The main Roof construction 

Queen post trusses were considered to accommodate the loft room needed but during the Autocad process it was calculated that the width of the room and height to the pitch 40* wouldn’t be able to achieve the measurements on the plans (shown on appendix 9). Subsequently, the dormer/ attic trusses seemed the best option to fulfil the open area needed.

Fixing wall plate
·  Wall plate is usually placed a little over 2.4m.
· Cement mix will be poured on to the top bricks and the wall plate will be bedded on to it, checking with a level its level along the length. 
· Frame fixings will be used to secure the wall plate (after the cement has hardened, usually for a couple of days).
· Plastic plugs of the frame fixing will be hammered in followed hammering the screw and an impact driver will be used to drive the screw into the wall plate (frame fixing should be mixed every metre or so).
· A final fixing consists of using a galvanised strap. This straps over the wall plate and will run down inside the house on the internal block (galvanizing for straps and their fixings should be in accordance with BS 5628)
· Clouts will be used on the internal leaf and plastic plugs and screws will be fixed into the blockwork (be placed around every 2 metres).
Appendix 10 shows this in more detail.

Materials 
Cement, 100mmx50mm wall plate, plastic frame fixings plug, 4inch screws, galvanised straps



Fixing the Dormer Truss/ valley truss

· Truss Clips will be nailed on to the wall plate. They will be placed every 400mm
· The dormer trusses will sit in the truss clips, nails can be placed into the side of the clip to provide more support. Trusses will be supported until more trusses are placed in.
· This will be carried out on both sides, making sure the trusses are level.
· Braces (piece of timber) will be nailed on between trusses. This brace will secure the trusses upright and the supports from the outside will be able to be removed.
· A girder truss will need to be placed across the width of the lounge area in the line of the wall plate to carry the one end the of dormer trusses this is shown on appendix 14.
· Valley trusses will carry on past the girder truss to form into the dormer trusses. These trusses will become smaller as they come closer to the dormer trusses.

Materials
Dormer truss, roof trusses, truss clips, girder truss



Utility room roof
· Standard roof trusses will be used in this area as no loft room area is needed.
· Refer to the dormer truss step by step plan to complete.

Materials 
Roof trusses, truss clips, nails, galvanised screws


Warm Roof/roof finish
· Install a timber stop batten across the trusses
· Insulation boards above the trusses, butted tightly against the stop batten and supported on both sides by the rafters. If required, cut the insulation boards to ensure they fit tightly and secure temporarily with appropriate nails.
· Install the vapour open underlay over the layer of insulation. The underlay should be vapour open (vapour resistance <0.25MNs/g) but water resistant, to protect against wind-driven rain and snow.
· Install counter battens over the vapour open underlay along the layer insulation, with each counter batten in line with the position of the rafters beneath. The counter battens should be nailed to the stop batten previously installed.
· Fix tile battens and roof covering over the counter battens.
· Battens will be placed to suit slate size.
· Nails will be placed into the batten on every truss it sits on.
· Two battens will be placed on the ridge of the roof and will be secured with battens straps. The strap will go over from one side to the roof to the other side and be nailed on at each batten.
· open ridge system (providing airflow from our closed eave to our open ridge system).
· The overhang of the slate depends on the pitch of the roof and check these against the manufacturer’s specification (normally 50mm overhang which places the water into the middle of the gutter.
· A brick bond pattern will be used (half slate placed at the bottom of the roof with a full slate placed over) this makes it waterproof.
· Soffit strips will be placed on the outside and sit away from 25/50mm the battens (mortar gap or damp swelling the battens) the slate will sit flush to the end of this.
· Slates will sit accordingly while overlapping each other. Nails will be used to fix the slates but shouldn’t be longer than the battens.
· On the internal side of the roof, fit a vapour control layer the insulation and the internal finish.
· Install the internal finish, such as plasterboard.

These details are shown on appendix 8 and 12.


Materials
Roof sheeting, natural slate, battens, nails, 120mm insulation, timber stop battens, vapour open underlay, counter battens


Building Regulations/ Standards

BS 5534:2014 and BS 8612:2018 have been referred to comply with the standards of a roof to provide security, durability and weather- tightness. (Bsigroup.com, 2015)
BS EN 1991-1-1:2002 – specifies all materials used to cover the roof withstand the concentrated imposed loads upon the roof (Bsigroup.com, 2015).


Conclusion

Will these construction methods and solutions protect this new property from common household problems? The solutions will keep the house ventilated to a reasonable standard to prevent condensation arising with the sleeper wall allowing air flow to the suspended ground floor, to the roof which has an open ridge system to allow air flow from the eaves to the both sides of the roof. The warm roof insulation ensures the entire roof structure is insulated, meaning a warm deck roof is more energy efficient than a cold roof which is needed for a loft room. Openings have trays and weep hole to allow any water that enters the cavity wall to leave.  The gutter protects any falling water off the roof entering on to the walls and an external render provides extra protection from poor weather. The thermabate cavity closer insulates the cavity and provides an easy and efficient method of closing openings around masonry walls. The insulating foam helps to prevent any thermal bridging occurring.
Reference:
Bsigroup.com. (2015). Standards, Training, Testing, Assessment and Certification | BSI Group. [online] Available at: https://www.bsigroup.com/en-GB/.
Ministry of Housing, Communities & Local Government (2010). Approved Documents. [online] GOV.UK. Available at: https://www.gov.uk/government/collections/approved-documents.
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[image: ]Appendix 1 (sleeper wall cross section)


Chudley, Roger, Building construction handbook 11th edition 
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Appendix 2 (sleeper wall)








Chudley, Roger, Building construction handbook 11th edition
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Appendix 3
(isolation support used on the ground floor)
























[image: ]Appendix 4 (herringbone strut used to spread the load over the joists)









[image: ]Appendix 5 (suspended floor for ground and 1st floor)



[image: ]Appendix 6 (Window detail) 100mm concrete lintels with steel reinforcement. Weep hole and cavity tray to allow any water that enters the cavity to leave which prevents any build-up of water on top of the window. Thermate cavity closer to close the cavity around the window.



















Appendix 7 (door detail) The concrete lintels which have steel reinforcement inside will generally have the fire resistance properties, granting that the steel inside is effectively covered by the concrete. This would conform to Approved Document B/ BS 4422 (fire resistance of structural frame/beam).
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[image: ]Appendix 8 (closed eave) This will be placed on to the warm roof design shown on appendix 12.















[image: ]Appendix 9 (problems with queen post truss/ 3/4m is the width of the room on the plans and height isn’t adequate).
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Appendix 10 (wall plate fixing)




















[image: ]Appendix 11 (open area with the dormer truss)

























[image: ]
Appendix 12 (warm roof)














[image: ]Appendix 13 (dormer truss finish)






























Appendix 14 (placement of the girder truss to support the rest of the dormer trusses)
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