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1 Introduction & general specification
The technical report on a single, two storey detached domestic building, the building is being built on level ground that was previously used as agricultural land. Ground investigation report advises a raft foundation construction for the foundations. The domestic building will be a timber frame construction with C16 timber, consisting of insulation and service void with extra insulation. Outer skin is stack bonded brick work with blockwork and a smooth render finish. The ground floor will be insulated with screed and under floor heating within the screed. First floor will consist of a traditional timber floor and tongue and groove softwood flooring. Windows and external doors are triple-glazed powder coated aluminium. Roof is trussed rafters with metal profile sheeting finish on OSB sheathing boards. The report consists of sketched technical detailed drawings as well as specifications adhering to the current building regulations.

2 ground floor construction & Wall Construction

Foundation:
The ground floor construction and foundation will consist of reinforced concrete raft foundation of at least 150mm to 300mm thick, with insulation and screed above the foundation forming the ground floor as detailed in the diagram below. The raft foundation will be constructed on levelled hardcore subbase, with a waterproof membrane between the hardcore subbase and raft concrete foundation. Raft foundations are suitable for lightly framed dwellings and structures on soils with excessive shrinkage and or swelling, or low strength natural ground whereas the raft foundation assists in spreading the load on the ground horizontally. Design considerations are given in BS EN 1997-1:2004+A1:2013, 6.4. The structural design of raft foundation needs to also consider the reduced strength due to ducts, holes, and drains etc. Foundations should follow BS 8004:2015 Code of practice for foundations. (Building Regulations Approved Document A, 2010)

Damp Proof Course:
Above the reinforced concrete raft foundation will be a layer of damp proof membrane, this prevents water rising up from the ground into or onto the wall, a continious barrier is required to deflect water away from the building at all times.  It is also there to deflect water away from the inner wall cavity to the exterior of the building. The thickness and mass should be with in accordance to EN 1849-2. The damp proof course membrane should also be watertight set out in EN 1928:2000. The DPM thickness is recommended 300µm and 1200 guage, the DPM layer prevents moisture rising from the ground into the building. An extra layer of DPM to be laid between the hardcore subbase and reinforced concrete raft foundation to prevent sulphates from any ground water seeping into the concrete foundation. (British Standards Institution, 2020)

Rigid Foil Backed Insulation:
“The insulation shall be Celotex FR500 75mm thick, comprising a polyisocyanurate rigid foam insulation core, textured aluminium foil facings on both sides and Class O fire performance throughout the product in accordance with BS 476. CE marking compliance to BS EN 13165.”  (Celotex Saint-Gobain, 2015)

The insulation is suitable for a concrete floor installaion, with a strip around the perimeter of the ground floor footing to ensure the foil is backed outwards towards the wall and inwards towards the building. The double foil faced insutlaion will be laid flat on the concrete foundations. Celotex FR5000 has a lower thermal productivity value of 0.021W/mK given enhanced thermal performance. R-value for 75mm thick Celotex is 3.55m²K/W) and needs to meet the minimum values set out in The Building Regulations Approved Document L1A.
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(Building Regulations, 2014)

Timber Wall Construction C16:
There is a sole plate attached to the perimeter of the foundation construction on top of the DPM. The C16 timber frame walls are then fixed to the sole plate (sole plate are fixed by mechanical fixing to the foundation) along the perimeter of the building. Timber frame stud wall consists of bottom member to which the upright 140mm wide studs are fixed to and a top member running across the top of the frame, these are constructed off site as panels and transported to site to be erected in place on the prepared foundations. The external skin of the timber frame consists of 9mm OSB sheathing board nailed/screwed to the upright studs, with 100mm Rigid Foiled faced Celotex insulation inside the framework. There is a breather membrane as specified attached to the outside facing OSB board. On the internal skin of the timber framework there will be 45mm baton fixed to the stud with a 40mm Rigid Foil Faced Celotex insulation between batons to provide a service void. The U- values to meet building regulations, set out in Approved Document L1A: Conservation of fuel & power in new dwellings ADL1A meeting the minimum U-value 0.16 W/m²K
Attached to the timber wall will be bracings these will be Ancon Timber Frame Movement Tie (type 7) which ties into the brickwork on the outer skin. All the timber frame wall construction needs to meet the recommendations in BS 5268-2:2002 Code of practice for the structural use of timber. (TRADA, n.a)
 
diagram 1 foundation detail
Breather Membrane

Ancon Timber Frame Movement Tie (type 7)
50mm void
140mm Thick C16 Timber Stud Wall with 100mm FR5100 100 4.75 R-value (m²K/W) between stud, studs at 600mm centres to allow fixing of OSB Sheathing.





45mm Timber baton with FR5040 40mm Celotex Insulation 1.90 R-value (m²K/W) allowing a service void
80mm Screed with Underfloor Heating
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Description automatically generated]Sole Plate to enable timber wall fixing
Damp Proof Membrane 150mm overlap onto brick work
External Blockwork with smooth render finish
300mm Thick Reinforced Concrete Raft Foundations
12.5mm Fire Rated Pink Plaster board with plaster finish
75mm Rigid Foil Celotex Insulation
150mm Thick Reinforced Concrete Raft Foundations

Damp Proof Membrane
Hardcore subbase 


Stack bond brick work with lateral steel support to give structural strength to the joints.





3 first floor construction
	
First floor will comprise of a timber constructed floor with joists spaced at maximum of 600mm centres and noggins between joists and an upright ring beam on the perimeter of the top of the timber frame walls, there will be a timber-to-timber joist hanger used to fix the joist to the ring beam, on top of a wall plate around the perimeter of the timber wall panels. The upper section of the floor joists will be lined with 18mm plywood board to accept the timber frame wall structure for the 1st floor and the finished flooring of tongue and groove softwood flooring with specified underlay. There is insulation inserted between the joists, the insulation will Knauf OmniFit Slab 35 is a Glass Mineral Wool slab 150mm thick with a R-Value of 4.25m²W/K, to meet building regulations, set out in Approved Document L1A: Conservation of fuel & power in new dwellings ADL1A. (Building Regulations, 2010)

diagram 2 first floor junction
Knauf OmniFit Slab 35 is a Glass Mineral Wool slab 150mm thick

50mm void

Specified underlay with tongue and groove softwood floor finish
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Description automatically generated with low confidence]Timber joist fixed mechanically to ring beam via a timber-to-timber joist hanger
Wall plate
Floor Joist Noggins, max span of 600mm, at 38mm wide
Timber frame wall structure consisting of external facing side OSB Sheathing board, and breather membrane with timber structure 140mm wide including Celotex Foil Faced Rigid insulation and 45mm batons with Insulation to allow for service void.
Ring beam fixed around perimeter of wall





 

	4 eaves detailing & roof covering

Roof trusses will be fink truss with an over hang of 250mm, with a fascia board fixed externally along the trusses, within the over hang there is a soffit baton fixed against the blockwork and under side of rafters, an air vent detail will be attached to the underside to allow for ventilation within the roof structure. This is to allow the adequate control of condensation within the roof. This needs to meet the recommendations laid out in BS 5350 : The Control of Condensation in Dwellings.

Insulation should be laid up to the eaves, a gap should be left to allow for air flow, a water vapour barrier is to be laid below the insulation above the ceiling, to prevent any condensation and water entering through the ceiling. The wall head cavity should also be sealed to prevent water vapour entering the structure.

The trusses will be fixed to the wall plate which is mecahnically fited to the top member of the wall structure, this will allow weight transfer through the structural wall, the trusses need to be fixed with at least 50% of the connecting nail plate over the wall plate. 15mm thick OSB sheathing will be attached to the top side of the rafters with a breather membrane on the top side of the OSB sheathing. (Wolf Systems, n.a)
Roof covering finish will be Euroclad Vieo metal profile sheet cladding dark grey, in 454mm wide with length specified to max 14m delivered to site, fixed to 15mm OSB sheathing board. Euroclad Vieo metal profile sheeting will be fixed with 1 box over lap and Vieo sliding clips at min clip centres of 300mm and maximum clip centres of 1260mm, clip centres will be reduced near ridges, eaves and perimeters. [image: Diagram
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(Euroclad Group, n.a)
diagram 3 eaves detail & roof covering
9mm OSB Sheathing board with breather membrane on topside of board

Nail plate joining members of Fink Truss

Specified metal box profile roof sheeting, fixed as specified in description



Rafter
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Description automatically generated]Fascia board and gutter fitted 
Eaves vent to allow for air flow and prevent condensation
Joist with noggins and Celotex Foil Faced Rigid Insulation
Wall plate, fixed to the top of the timber wall





 5 roof structure

The roof structure of the domestic dwelling will be constructed off site and consist of Fink Roof Trusses constructed with C16 timber.  Timber specification should be in accordance BS EN 1912. The trusses will be delivered to site and lifted into place and fixed to the wall plate which runs along the perimeter of the first-floor walls. The wall plate will be fixed via mechanical fixings and brackets specified. Trusses will be fixed at 600mm centres. Rafters will be fixed to the wall plate by truss clips. The timber roof structure will be constructed and erected in accordance with BS EN 14250 and BS EN 14545 Timber Structures – Connections – Requirements.

The trusses once erected, braced, and fixed at the correct centres, as well as vertical and parallel to each other, to ensure the structure acts as a single component that is rigid and provides lateral restraint. 

Dead load is the total weight of the construction and should be calculated to include water tanks, services, and any pipework and or appliances. The roof structure should be constructed and calculated as per the unit weights set out in BS 648 Schedule of weights of building materials. (Trada Technology, 2011)
Dead loads calculations in accordance with BS EN 1991-1-1, BS En 1991-1-3 and BS EN 1991-1-4

Ceiling joist or ties, support the rafters and prevent the walls from moving outwards, they also provide the support for the ceiling finish.
Purlin, prevents deflection and support to the long span rafters.
Struts, provide support to purlins which prevets deflection and transfers the roof load to the structure below. (NHBC Standards, n.a)



Simpson tie to fix truss to wall plate
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Above is an image of the type of tie used to fix the truss to the wall plate.

https://technologyspareparts.co.uk/shop/simpson-strong-tie-h2-5a-high-wind-tie-1-2mm-pre-galvanised-mild-steel-2/?attribute_pa_pack-size=pack-of-1&utm_source=Google+Shopping&utm_medium=cpc&utm_campaign=UK+Feed

diagram 4 roof structure

Prefabricated Fink Trusses



Rafter

Nail plates used to construct trusses


Joist
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Simpson Tie to fix truss to wall plate
Strut
Purlin
Wall plate fixed to the top of the timber wall to allow fixing of trusses




6 roof structure comparison 

Trussed timber roof construction has saved a lot of construction time on site, this is due to the trusses being assembled off site in a factory setting which is a controlled environment, in turn this creates less stoppage on the construction site due to weather playing havoc in a climate such as the United Kingdom. This means they can be delivered to site and lifted by crane to be fixed to wall plates, in very little time compared to site assembled roof structures. The main and only disadvantage with truss timber roof construction is the careful design considerations that need to take place when direction in design change.
Timber trusses are environmentally friendly as timber is a sustainable building product within the construction industry. Time and cost savings are the main advantages, due to off site fabrication of trusses and then delivery to site on a planned program only when required, this in return creates a space saving advantage on the actual site as there is no need storage room, this is important when you are working on a very space constricted site. Timber is also more thermally efficient than steel, aluminium, or concrete. They are also put into place and fixed to the structure quickly which saves time and reduces labour costs. Another disadvantage is that it can be prone to warping and changing shape in certain conditions, which can cause structural damage and problems. Timber trusses are also light and use less timber than other methods of traditional roof structure construction. (TRA, n.a)

An alternative roof structure could be light gauge steel, but it is not the traditional form of roof structure for a small domestic dwelling. The light gauge steel roof structure is faster to erect and fix into place than timber and requires less labour on site to complete the installation. It has high strength and requires little maintenance and can be lighter than wooden rafter framing. Although it is more resistant to weathering it will still need corrosion treatment carried out, if the protective coating is damaged it can be susceptible to corrosion, it would therefore require regular inspections, due to the light weight in the steel it could not carry heavy roofing finishes, dependant on size and design it can be more costly and finished components would usually be large and make transportation to site difficult. (Hornval, n.a)


7 off site construction 

Off-site construction is the manufacture or preassembly of components, elements or complete modules in a factory setting environment before installation into its destination or location.

Designing Buildings website defines off site construction as:

The phrase 'off-site construction' refers to the completion of elements or components of a construction project at a different location to where they will be permanently installed. Typically, this can involve planning, design, fabrication and assembly in purpose-built off-site factories. The completed item is then transported to site and assembled in place. (Designing Buildings, 2021)


There are four main categories that fall into off site construction

1. Panelised Systems
Panelised systems can be structural or non-structural, open – non insulated of closed which are insulated.
SIPS – Structural Insulated Panels are an example of offsite Panelised systems.

2. Volumetric Systems
These off-site constructed systems are fully furnished and can also be externally finished systems. They are non-structural examples of a volumetric system is, pods, bathrooms toilets, plant roofs and roof top services.

3. Sub-Assemblies and Components
Off-site constructed, and premanufactured assembly and or components such as stairs, doors windows, I joists and some steel elements would be considered sub assembled off site construction components.

4. Hybrid Systems
Hybrid off-site construction systems can be both volumetric and panelised systems combined to construct a single building. These hybrid systems are transported to site once completed and put in place. Examples such as kitchens and bathrooms are constructed as a volumetric system and then the rest of the building uses panelised system.
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Simpson Strong-Tie H2.5A High Wind
Tie 1.2mm Pre-galvanised Mild Steel -
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Regulation 25C (b) - New Buildings: Minimum energy performance requirements
Minimum energy performance requirements must be approved by the Welsh Ministers,
calculated and expressed in accordance with the methodology approved pursuant to
regulation 24, for-

new dwellings, in the form of target fabric performance values.

421 In order to demonstrate compliance with regulation 25C (b), the fabric
performance values must be as good as or better than the worst acceptable values set
outin Table 1.

Table 1 Worst acceptable fabric performance values

External walls 0.21 WimtK
Party walls 0.20 W/mtK

Floor 0.18 W/mtK

Roof 0.15 W/mtK
Windows, roof windows, glazed roof lights, curtain 1.60 WimeK

walling? and pedestrian doors

Air permeability * 10.00 m¥h.m* at 50 Pa
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