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Technical Report

Introduction
I have been requested by my client to prepare a technical report on a timber framed construction for her proposed single  two storey detached property.  I will describe in detail with the aid of technical drawings/sketches of the detailing materials, methods of the building elements and the construction inter faces, in accordance with the current Building Regulations (Wales) 2010 for this domestic building.
The ground work investigation report has suggested  that a raft foundation will be suitable given the prior and existing use of the land proposed for this new development.   
1. (i)   Ground Floor construction detailing and junctions with external walls
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In accordance with Building Regulations 2010 Wales, Approved Document C Section 4.22(a) the floor thermal transmittance  U-value should not exceed 0.7W/m2K. 
BS8103-1:1995 for low rise buildings.  Code of Practice site investigations, foundations, ground floor slabs AMD89801995.
In accordance with Approved Document  L1A Reg. 25C (b) Min energy performance requirements for new building – floor not to exceed 0.18W/m2K.  External walls u-value not to exceed 0.21W/m2K.  
Timber frame C16 construction in accordance with TRADA specifications for timber constructions. Inner cavity wall C16 timber frame with Kingspan insulation (140mm thick) to improve thermal performance.
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Vented and drained cavity wall half filled with Kingspan insulation (50mm).  Approved Document C – cavity wall insulation S.5.15 partial fill cavity recommended in Table 4. Cavity walls BS5628-3:2001. 
All joints to be sealed with tape or caulked with sealant.  Approved Document E – Section 2.41 
Stack Bonded Facing Brick Brown Multi Stock.  Approved document A – brick 215mm thick/block 140mm thick.  Wall height max. 2.7m.  Bed joints for these bricks for reinforcement/partition takes load (every three courses of brick). 
Glidevale cavity tray with integral stop end. Approved Document C – S.5  Diagram 9 Cavity trays – Protecting Inner leaf. 
Horizontal  timber cladding above and below window on (SW Facing Elevation).   Approved Document A – Structure Section 3 Wall Cladding.  
Level ground – provide eco channels or drainage trays to prevent moisture entering property. Approved Documents C and H. 
(ii) [image: ] First Floor construction detailing, junctions with external walls and restraints

First floor joists 220 x 75mm treated wood spaced at 400 mm to be fixed by hangers onto walls.  22mm tongue and groove floorboarding to first floor.  12.5mm Gyproc moisture resistant, fire safety, acoustics for kitchen ceiling and bathroom floors & ceilings with skim. BS EN 520 – Type A, H1.   
Lateral restraint straps to be provided at 1200mm fixed to inner skin. 
Absorbent layer of mineral wool (min. 100mm thick, min. density 10kg/m3) laid in the cavity formed above the ceiling.   Approved Document E – Section 3 & 5.23. 
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[image: ]IG Metal Lintel L7/100 (900mm).  2 weep holes per opening max of 450mm apart around lintel in brickwork/blockwork.  Insulation between metal lintel to limit thermal bridging.  DPC or cavity trays over all openings in external cavity walls.  Approved Document A. 












Dark Grey powder coated aluminium windows triple glazing with trickle vents.  Approved document L1A S.9. BS EN 1435-1.  U-value not to exceed 1.4W/m2K.  
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Window sills flashing end dam to seal off the cavity. Rigid flashing to span across drainage cavity. Cavity closers around windows. 







(iii) Eaves detailing and roof covering
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Approved Document F - provide Glidevale soffit vents along eaves to allow air movement between roof membrane and insulation in accordance with Euroclad Veio metal proofing sheets fitting.  














(iv) Roof construction, detailing and fixing 
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C16 timber trussed rafters to be manufactured strictly in accordance with current Building Regulations Approved Document A  Section 4 and TRADA.  Bracing in accordance with  BS5268-3:1998 or Annex H   BS8103-3:1996  Code of Practice for trussed roof rafters.   The structure is fixed directly to the head binders.  Trusses at maximum 600mm centres. Bracing nailed to each rafter with 2no galvanised round head nails.  
Mineral Wool insulation (300mm) between roof rafters of attic.  In accordance with Approved Document L1A Section 4.2 – 25C (b) Fabric Performance. U-value not to exceed 0.15W/m2K.
Lateral restraint straps into wall at roof at both gable and ceiling levels and at first floor level.  Straps turned down the cavity and packed tight to blockwork.  Noggins included between rafters and joints to support straps. 
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Metal profile sheeting roof covering  fitted strictly to Euroclad Vieo instructions as above.  OSB board fitted to rafters, (vertical and horizontal battens) then vapour control layer (taut and lapped to specification). Additional retaining flashing to lower eaves.  Install  Rock Slab insulation (neat fit).   Rock Bars installed to the lower/eaves section, secure with rock sleeve (600mm centres for rock bar).  Add rock bar at top of roof secure into rock insulation. Second layer of insulation between rock bar, flush fit. Secure eave flashing into rock bar in front.  Fit clips (40mm from edge of roof). Sheets fitted right to left allowing overhang to gutter.  Roof clips will allow for thermal expansion.  Important to overlap and interlock to keep water out.  Place insulated ridge closers and put on flashings for sides, gable ends. Fix with rivets as required.   Approved Document L1A 25C(b) Fabric performance of roof (u-value not to exceed 0.15W/m2K).
In accordance with Kingspan U-value Calculations insulation between attic trusses and ceiling level.   U-value not to exceed 0.11W/m2K.

2.  Roof Structure
Advantages and disadvantages of trussed roof structure and finish
A trussed rafters style of structure built traditionally with each rafter built on site with timber will provide a rigid and sturdy frame to withhold the roof and coverings.  This method is affordable, reliable and avoids having to put internal load bearing walls.  Timber provides an environmentally friendly option as they are sourced locally and the trusses are smaller in dimension and span wider distances. There is also scope to modify the traditional roof as its being constructed as opposed to pre-built. Traditional building of roof rafters takes longer to construct and pre built ones are heavy to transport and you would need a crane to lift into place.  You would also need ensure an adequate road access to deliver the timber structure.  Pre-built structure would be difficult to modify and dangerous as it would affect its integrity.   Adverse weather delays progress of timber construction and it is more likely to rot or warp if exposed to such conditions.  The cost of individual rafter timber is lower than pre-built rafters, however labour can be costly due to time and skills involved in its construction. Pre-built timber rafters costs more but is quick and easier to construct.   Offsite timber panelised systems are more sustainable and better quality, they also give accurate air tightness and better thermal performance than onsite.
Metal profile sheeting finish is one of the most lightweight materials for roof covering, it will be  stronger, fire resistant, last longer, and will not warp, rot or crack as its properties can withstand adverse weather conditions.   Metal roofing is energy efficient, durable and requires little maintenance compared with other roofing materials.   It is 100% recyclable at the end of its life.   The downside is that it is more expensive than other materials.  Metal panels have to be fitted correctly and securely to ensure there are ventilation zones to allow any moisture or drips out of the roof and not inside.  Metal roofs are nosier than roof shingles or concrete tiles.  Aluminium and copper are softer and likely to damage than steel.  Disadvantage of steel  it is prone to thermal bridging and corrosion or rust.  
Alternative roof structure method and coverings
An alternative to timber trusses would be lightweight steel beams.  They are more expensive but more fire resistant and robust.  Steel trusses do not rot and decay like timber trusses and withstand severe weather.   For fire safety wood trusses are at an advantage as metal becomes weak and loses its strength whereas timber develops a coating when it melts and is less likely to burn.  Probably take longer for steel beams as timber frame can be sourced locally and delivered quickly for construction. 
Roof coverings such as slate shingle or clay tiles are an alternative to metal which can be fixed onto the battens of the timber roof structure.  Concrete tiles are cheaper and hard wearing and these can be fixed onto the timber roof with felt underneath and ridge tile on top to secure.  Downside of using steel and concrete is that they are highly poor insulators.  For insulation OSB or foam boards such as Kingspan would be easy to use, durable, a thermal insulator and decrease noise levels.  

3. Ventilation
Condensation is when humid air cools to a point vapour condenses into liquid water droplets and it can happen due to weather and daily activities within the home.  There are two different types of condensation: 
(a) Moisture from kitchen kettles, cooking hobs, tumble dryers, washing machines and from showers and  baths.   If there is no proper venting and extraction of moisture then movement of air is prevented and causes build-up of moisture and black mould in the kitchen and bathroom walls and structure.   Signs of condensation are droplets on glazed windows; damp smell, wet or black mould on window frames, walls and peeling wallpaper.   This happens if windows are not opened to let in flow of air or in the absence of trickle vents or proper venting which does not allow the free flow of fresh air through the house. 

(b) Interstitial condensation occurs inside roof, walls or the structure make-up due to  prevention of movement of air by inadequate roof and cavity vents which can lead to early deterioration or failure of the materials.  The condensation air will include water vapour, when the air cools it is less likely to hold moisture.  When the Relative Humidity (RH) reaches 100% the air is saturated and is described as “Dew Point” (DP) temperature.  For example, the following is a solid outer wall and internal insulation in Winter:
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[image: ]If the RH and DP cross it creates water droplets or condensation which will get the timber wet and affect the integrity of the structure.   Without an air gap and the foil layer makes it more of a problem. 
PIR insulation in the cavity, wall cavity ties and vapour control layer can be used to maintain a balance and prevent condensation.   
In conclusion, ventilation is important to get rid of any smells, smoke  from fireplaces, or moisture from kitchens,  bathrooms and exclusion of contaminants as well as allowing a balanced movement of air  in roofs, walls and windows.    If there is no ventilation then moisture or condensation will occur  and will cause problem inside and outside of the building or structure.  If moisture gets into the partition walls then its rigidity and strength to support sanitary and heavy fittings is affected.   If the timbers become wet it causes rotting wood, mould, instability of materials, increased moisture and no ventilation to dry out, affects the integrity of the structure and decreases longevity.    If the building becomes damp and mouldy it can be harmful to human health and very costly to treat or repair the damage.
It is best to use a combination of methods of ventilation and techniques to avoid condensation without significant heat loss.
(a) Rain water control system to ensure that gutters and drainpipes direct water into drainage systems to prevent water entering the building. Tanking system on external wall or providing a channel if there is level ground to prevent moisture affecting the building.   Having appropriate controls in the cavity walls, roof and flooring/foundation e.g. insulation, vapour control membranes, air gaps, window trickle vents to prevent build-up of condensation, soffit vents to allow air to travel through eaves and building, weep holes on external walls to allow any moisture to escape, avoid gaps that allow the heat out, the use of air bricks, use moisture resistant gypsum floor and wall boards for kitchens and  bathrooms where there is accumulation of moisture.   
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(b) Building Regulations Wales 2010 Approved Document Part F provides guidelines on ventilation in roofs.  If a pitched roof, a ventilation slot is built in along two opposite eaves so that air can pass across the roof space.   In other roofs ventilation is not needed when the underlay is water vapour permeable which allows water to pass through the underlay to the outside of the structure. 
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Vapour control checks are important to avoid moisture that builds up inside a building to find its way to the insulation material which will make it lose its ability to insulate.  Visqueen Vapour Check is used to reduce the risk of interstitial condensation and improve the airtightness of the building.

Cavity walls allow the passage of air and cavity wall ties are essential to the stability of the building as well as  preventing water or vapour drips transferring from the outer to the inner leaves.   
[image: ]







(c)     A heat recovery unit will give a balance of fresh air and exhausted air.  Any moisture, stale air and smells from kitchen and bathrooms is taken out and replaced with warm fresh air.  
[image: ]       
                                                                                                         











Fitting extractor fans in kitchens and bathrooms can take out moisture and prevent mould, but is not enough for prevention of condensation as other methods involved in building construction would have to be done as well.
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