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[bookmark: _Toc133526570]2.0 - Current Building Regulation Standards

The images given in 2.0 (Ground Floor Construction), 3.0 (Section of window opening in the external wall), in 4.0 (Eaves detailing and Roof Covering) and 5.0 (The main Roof Structure) identifies the current building regulations standards in the drawings that should be imbedded within the new-build dwelling. One of the most crucial parts of a new build is that it is up to the best thermal performance standards possible within the building fabric.
Approved Document Part L, Volume 1: Dwellings - are the standards to be followed within the Building Regulations. Within these approved documents is Section 4 - Limiting heat losses and gains, and target fabric performance values. This section focusses on the thermal performance of existing dwellings and new builds, specifically Insulation, Thermal Bridging and Airtightness, which is something of significance to the client of this proposed dwelling.




















[bookmark: _Toc133526571]2.1 – Appendix F - Continuity of Insulation

To ensure that the continuity of insulation is met within a dwelling, it is crucial to apply the following:Approved Documents L Vol 1 Dwellings – Conservation of fuel and power
a. Drawings should identify the insulation layer. The designer and installer should review drawings to ensure the insulation layer is continuous, buildable and robust.
b. Before elements are concealed by subsequent work, an on-site audit should be undertaken to confirm that the designed details have been constructed. Photographs of the details should be taken in line with the guidance in Appendix B.
c. Floors and foundations: insulation should be installed tight to the structure, without air gaps between insulation panels and at edges. i. Perimeter insulation should be continuous and have a minimum thickness of 25mm. i. Moisture-resistant insulation should be fitted below damp-proof course level and extend to the foundation block/structure.
d. Windows and doors: should be installed in such a way that the thermal integrity of the insulated plane is maintained. i. Tolerance around a window or door unit and the surrounding opening should be minimal and be in accordance with BS 8213-4. i. Position: window or door units should be located with an overlap between the inner face of the unit and the inner face of the external leaf – for windows an overlap between 30mm and 50mm, and for doors 50mm – so that the window or door unit is contiguous with the insulation layer of the external wall. ii. Fully insulated and continuous cavity closers should be used, installed tight to the insulation and cavity apertures. For door units, install perimeter insulation within the threshold zone or use a reinforced cavity closure.
e. Walls: insulation should be fitted without any air gaps and tight to the structure, cavity closers, lintels and cavity trays. Mortar snots should be removed to ensure a tight fit with the structure and cavities cleared of all debris. Where fire-stopping socks are required, these should fully fill the areas where they are fitted, including at the heads of cavities.
f. Roofs: insulation should be installed tight to the structure, without air gaps, and should extend to the wall insulation. For roofs insulated at ceiling level, the long-term protection of the insulation layer should be considered: boarded areas should be provided above the insulation to give access for maintenance.
g. Rigid insulation boards: should only be used on flat surfaces. Boards should be fitted to the structure to avoid any gaps between board edges and between the board facings. The use of boards with lapped or tongue and groove edges should be considered. Any unavoidable gaps between boards should be infilled using compressible tape (e.g. for boards within roof rafters) or low expansion foam (e.g. for boards within wall cavities).
h. Penetrating elements include steel beams, incoming services, meter boxes and sub-floor vents. Designs should clearly indicate means to limit disruption to the insulation. For recessed meter boxes on the cold side of the construction, insulation should be installed behind the enclosure. For incoming services, insulation should fit tightly around ducts, pipes, etc.
(Welsh Government, 2023)




























[bookmark: _Toc133526572]2.2 – Appendix G - Thermal Bridging
To ensure that Thermal Bridging is met within a dwelling, it is crucial to apply the following:Approved Documents L Vol 1 Dwellings – Conservation of fuel and power
a. Drawings should be provided for junctions. The designer and installer should review drawings to check that junctions are buildable and to ensure construction sequencing is carefully considered for each detail. Complex details should be avoided wherever possible.
b. Before elements are concealed by subsequent work, an on-site audit should be undertaken to confirm that the designed details have been constructed. Photographs of the details should be taken in line with Appendix B.
c. Product specification: opportunities should be considered to use products that help to reduce thermal bridges. Options include both of the following. i. Masonry construction: lightweight blockwork in the inner leaf of a cavity wall or both leaves of a party wall can help to reduce thermal transmittance, particularly at junctions, such as the ground floor to wall junction. ii. Timber construction: the use of insulated plasterboard on the inside of the frame can help to reduce bridging at various junctions.
d. Product substitution: the products used should be those shown in the original design. If a product is substituted, the revised specification should be reflected in the SAP calculation and reported in the ‘as-built’ Building Regulations Wales Part L compliance report (BRWL report).
e. Foundations: wherever possible, blocks below the damp-proof course should be the same as those specified in the design for the aboveground main wall element (in masonry construction).
f. Ground floors and external walls: the wall-to-floor junctions should be detailed to achieve continuity of insulation. i. Perimeter floor insulation should abut or extend the full depth of the main floor insulation. i. Masonry construction: external or cavity wall insulation should extend below the damp-proof course (where applicable) and be at least the equivalent of one full block height (215mm) below the underside of the floor structure/slab and beyond the depth of the floor insulation. ii. Timber construction: insulation between boards/within sheathing should extend to the floor plate. The wall insulation and the floor perimeter insulation should abut.
g. Intermediate floors: floor-to-wall junctions should be detailed to ensure that insulation in the external wall is continuous. For a timber frame where the intermediate floor structure breaches the external wall insulation, further insulation – of the same thickness as the insulation used in the external wall – should be included within the depth of the intermediate floor structure.
h. Windows: designs should minimise thermal bridging. i. Lintels: consider using independent lintels with an insulated cavity closure between the inner and outer lintel. For common leaf lintels, the base plate should not be continuous and the lintel core should be insulated. ii. Insulated cavity closers should be used for all construction types. Additionally, insulated plasterboard should be used in reveals to abut jambs and should be considered within reveal soffits.
i. Roofs: continue the insulation across the wall-to-eaves and wall-togable junctions. i. Wall insulation should be installed to the top of the wall plate; in some places, such as the eaves, this may be above the cavity closure or barrier. In all cases, roof insulation should be continuous with wall insulation. ii. Roofs insulated at ceiling level: loft insulation at the eaves should extend beyond the wall insulation without any reduction in thickness due to the pitch of the roof. The roof insulation should be installed when the eaves are still accessible. At gables and party walls, insulation should extend to the wall; if the space between the wall and joist is less than 100mm, perimeter insulation may be required. iii. Roofs insulated at rafter level: at the eaves, insulation should extend to the top of the external wall. Voids between insulation at the top of the external wall and the cavity wall/ timber frame insulation should be fully filled with insulation.
(Welsh Government, 2023)





























[bookmark: _Toc133526573]2.3 – Appendix H - Airtightness in New Dwellings

To ensure that the airtightness in new dwellings is met within a dwelling, it is crucial to apply the following:
Approved Documents L Vol 1 Dwellings – Conservation of fuel and power
a. Drawings: all relevant drawings should be provided to clearly identify the position, continuity and extent of the air barrier. Drawings should be reviewed by the designer and installer and should include specifications for key materials.
b. Incoming services: ducts, and cables wherever possible, should be grouped to minimise how often the air barrier is penetrated, while ensuring sufficient space to allow adequate screed flow between ducts. (Use temporary supports for services during floor works.) Grommets or flexible collars should be used around incoming services and sealed to the air barrier with air-sealing tape or sealant.
c. Internal building services: where services penetrate the air barrier, holes should be as small as possible and should be core drilled to limit damage. The penetrating services should be sealed to the air barrier using proprietary grommets or collars with air-sealing tape or sealant. Where membranes are penetrated, careful detailing should be used to achieve a robust and durable seal at these penetrations.
d. Structural penetrations need to be effectively sealed for airtightness. Timber joist hangers should be considered as an alternative to penetrating through the inner leaf.
e. Cavity walls: the inner block leaf mortar joint should be fully filled and pointed within the cavity. Where dense aggregate blocks have been used, plaster, parge coat or liquid membranes should be applied internally to reduce air permeability. Internal plasterboard linings are not appropriate for use as an air barrier solution.
f. Timber frame: the vapour control layer should overlap at seams and junctions and be taped where it forms the airtightness barrier. Any damage, such as tears, should be repaired before boarding. Where sheathing board forms the air barrier, air-sealing tape should be applied at junctions and edges.
g. Fixings: care should be taken to ensure that fixings do not damage the airtightness barrier.
h. Windows and doors: to ensure continuity of the air barrier, window and door units should connect to the primary air barrier and window and door frames should be taped to surrounding structural openings, using air sealing tape. Compressible seals or gun sealant may be used to supplement taping.
i. Loft hatches: where the roof is insulated at ceiling level, hatches should be suitably designed and installed to ensure optimum airtightness.

(Welsh Government, 2023)
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[bookmark: _Toc133526574]3.0 – Ground Floor Construction
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Please refer to 2.0 Current Building Regulations Standards, 2.1; Appendix F – Continuity of insulation for:  A, C, E. 2.2; Appendix G – Thermal Bridging for: A, C, E, F. 2.3; Appendix H – Airtightness in new dwellings for: A, B, C, D, E, F, G.
[bookmark: _Toc133526576]4.0 – Section of Window opening in the external wall/upper floor
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Please refer to 2.0 Current Building Regulations Standards, 2.1; Appendix F – Continuity of insulation for:  A, D, E, G. 2.2; Appendix G – Thermal Bridging for: A, C, G, H. 2.3; Appendix H – Airtightness in new dwellings for: A, B, C, D, E, F, G, H.
[bookmark: _Toc133526578]5.0 – Eaves detailing and roof covering
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Please refer to 2.0 Current Building Regulations Standards, 2.1; Appendix F – Continuity of insulation for:  A, E, F, G. 2.2; Appendix G – Thermal Bridging for: A, C, I, . 2.3; Appendix H – Airtightness in new dwellings for: A, B, C, D, E, F, G, I.

[bookmark: _Toc133526580]6.0 – The main roof structure
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Soffit
Fascia
Sprocket
Wall Plate
Strut
Tie
Rafter
Longitudinal ties
Galvanised steel truss plate






























[bookmark: _Toc133526582]7.0 – Limitations of current construction

The proposed roof structure for the dwelling is currently a trussed rafter structure or fink design. Although it comes with various benefits for domestic dwellings, the client wishes to utilise the attic space of the proposed dwelling. 
The primary limitation of trussed rafter roof structures is its unusable attic space. Because of the roof design, and the angles that the timbers need to be positioned in, it creates a web of timber throughout the attic space, leaving it unfit for attic use. An image below shows this:

Figure 1 (Cheshire Roof Trusses and Floor Joists, 2022)






















[bookmark: _Toc133526583]8.0 – Proposed alternatives of roof structure

An alternative roof structure that would benefit the proposed dwelling and would allow the client to utilise the attic space would be the attic truss structure. This is a timber roof structure that is becoming more popular with dwellings as it provides for the potential of converting and utilising the attic space, without having to reconfigure the layout of the house below. This structure provides a larger and usable space and can extend to the loadbearing walls, which means that no further support is needed (Pasquill, n.d.). 
Like the trussed rafter structure, the attic truss does have limitations, but only limitations that all other timber structures would face. Thes include warped timber, infestations, rot etc. However, if constructed correctly, these limitations will be largely reduced (What are the disadvantages of roof trusses?, 2021).

Figure 2 (DWB Timber Engineering, n.d.)






[bookmark: _Toc133526584]9.0 – Offsite Construction

[bookmark: _Toc133526585]9.1 – Offsite Construction Definition
Offsite Construction is the term used to describe the process of building elements of a project away from the site, usually in a factory, where it is designed and made to measure. It is then transported to site location where it can be lifted into place. This is usually done to reduce waste, reduce the length of time building on site and improve the quality as it is made within the specified and current guidelines of the building regulations (The Constructor Building Ideas, 2021). 
Below are the four main categories that identify the variations of offsite construction, allowing the client to make an informed decision on what building process they would like to continue through the project. 


[bookmark: _Toc133526586]9.2 – Category 1 – Volumetric Construction
Volumetric construction is the process of stacking and joining modules of a building onsite, that have been prefabricated in a factory setting. Joining all these modules will form the majority of the structure of the building (Z Modular, 2018).
As shown by the example below, volumetric construction is a possibility for this proposed dwelling. The site location plan shows enough of an entry and exit point for the necessary plant equipment. This method could work by splitting the proposed plan into sections i.e., ground floor, first floor, roof, and sunroom and then being assembled on site (NCC, n.d.). 

Figure 3 (Architecture and Design Scotland, n.d.)












[bookmark: _Toc133526587]9.3 – Category 2 – Structural Insulated Panels (SIPS)
SIPS are essentially panels of OSB (Oriented Strand Board) with insulating foam squeezed in between. These large panels are cut to the necessary module sizes and used as the framed structure of the building (Home building and Rennovating, 2022). 
Rather than using the more traditional timber frame construction, the SIP method would be ideal for this proposed dwelling. SIPS are prefabricated off site and so follow accurate guidelines set by the building regulations, improving thermal performance overall, and reducing waste and time onsite. 
Figure 4 (Partel, 2020)













[bookmark: _Toc133526588]9.4 – Category 3 – Pre-Engineered M&E Services
Pre-Engineered M&E Services are prefabricated in a factory, however more elements go into this. This includes pipework’s, electrics, plumbing etc with pre-cut service holes and service zones. With all this built in offsite, it can be load up and place straight onto site and linked up, reducing time of construction and cost on site (IKO Polymetric, 2016). 
Planning is crucial for this type of construction because everything would need to line up perfectly and be designed correctly prior to fabrication. This would prove great for this proposed dwelling as it means that all elements of the project have been designed into the building, which would improve thermal performance. This is due the reduced level of error off site as there would be on site, making the property tie together better, improving quality and thermal performance of the dwelling.



[bookmark: _Toc133526589]9.5 – Category 4 – Pre-Assembled Components
Pre-assembled Components are similar to Category 3, however, focus on more detailed sections of the prefabrication. Being pre-assembled on site provides a quicker turnaround of the build as it can be installed much more quickly than when using conventional methods (IKO Polymetric, 2016). 
Pre-assembled elements include things such as cladding, modular cabling systems, pipework etc. Having all of the elements of detail, but still of importance in a building, pre-assembled off site, and made to fit, it would eliminate the majority of time on site needed to install these elements. It would also reduce cost and time but maintain the level of quality needed.
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