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[bookmark: _Toc61597371]Executive Summary 
This assignment will compromise of a technical report with the inclusion of drawings, for a two-storey detached domestic building.  The specifications of the building have been stated within the assignment brief, which will be referred to throughout the report. The architectural drawings have been listed within the appendices of the report. Throughout the report, specific building regulations will be listed and how the specific detail complies. As well as building regulations, TRADA (Timber research and development association) will also be referred to, as the building is a timber frame construction. 













[bookmark: _Toc61597372]1.0 Ground Floor Construction 

[bookmark: _Toc61597373]1.1 Floor Detail 
The ground floor has various functions but the main priority being it needs to provide a platform which is safe and also stable. 

[bookmark: _Toc61597374]1.2 Ground Supported Floor Detail
[image: Diagram

Description automatically generated]The floor detail will be a ground supported floor, to which Building Regulations Approved Document C (Goverment, 2017) will be referred too. Below is a sketch of the details: 

A - Raft Foundation
A refers to the raft foundation, the foundation will be designed and specified by an engineer once calculations have been complete. In order for the foundations to comply with Building Regulations, The Building Regulations Approved Document A will have to followed (Goverment, 2017). The foundation design will also have to comply with BS 8004 - Code of practice for Foundations (BSI, 2015). 

B - Damp Proof Membrane (DPM)
The damp proof membrane (B) will be lapped with the damp proof course (C). The damp proof membrane will prevent the insulation getting damp, which if happened would affect the performance of the insulation. 

C – Damp Proof Course (DPC)
The damp proof course will be lapped with the DPM, the DPC is in place to protect property and importantly the insulation, from the moisture which rises from the ground. It states within The Building Regulations Approved Document C: Section 4 ‘Floors next to ground should: (a) resist the passage of ground moisture to the upper surface of the floor’ (Goverment, 2017). 

D – Insulation
The insulation is situated below the screed. In order to comply with The Building Regulations Approved Document L1A (Goverment, 2014), there are set U-Values for each aspect of the building. The limiting standards for the U-values are shown below: 
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(Goverment, 2014).

[image: Diagram, schematic

Description automatically generated]In order to determine the thickness of the insulation, the P/A is required (Perimeter / Area). Below shows the calculation:
Note – It has been worked out on an indicative basis with both calculations being worked out by discounting the setback corners of the building:
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(Kingspan, 2021)

Above shows that 60mm of floor insulation would be required to hit the U-value of 0.19. 

E – Underfloor Heating Coils Embedded in Screed
The underfloor heating pipe coils will be placed down on top of a Vapour Control Layer.  Screed will then be poured on top of the coils; the coils being embedded within the screed. 70mm + screed will be used; this will prevent any cracking occurring.

- - - Vapour Control Layer (VCL)
The VCL is placed above the insulation to prevent the risk of condensation occurring. It is vital on this dwelling as it is timber frame, if condensation occurs it can result in the timber frame getting wet and rotting.
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Description automatically generated]Below shows a table of the available options incorporated within Building Regulations Approved Document C (Goverment, 2017) of the different types of floors which comply. 

The option chosen for this dwelling reflects on option (c) of the Building Regulations Approved Document C (Goverment, 2017), referred to as ‘Insulation below slab’.


[bookmark: _Toc61597375]1.3 External Walls 
[image: Diagram, schematic

Description automatically generated]The dwelling is a timber frame construction with an outer skin consisting of stack bonded facing brick and blockwork. A sectional drawing is displayed below: 

A – Raft Foundation Hardcore
The hatched area is the hardcore which is put down before the foundation is poured. 

B – Insulation Below Foundation
Insulation will be put below the foundation to reduce heat lost across the foundation. 

C – Raft Foundation
Raft foundation as referred to in section 3.2. 

D – DPM and DPC
Details of DPM and DPC referred to in section 3.2. Note – The position of the DPC is above ground level as within Building Regulations Approved Document C (Goverment, 2014) it is stated ‘DPC level must be at least 150mm above ground level’. 

E - Insulation Below Slab & F - Underfloor Heating Coils Embedded in Screed
Detail on the floor listed within section 3.2. 

G- Insulation within C16 Timber Frame
Refers to the insulation within the timber frame inner skin. The timber frame is also 150mm above ground level which is listed on LABC (Local Authority Building Control) website (LABC, 2021). 

H – Insulation in cavity
[image: Graphical user interface, text, application, Word, email

Description automatically generated]Using the limiting standards for the U-values from the Building Regulations Approved Document L1A (Goverment, 2014), the U-Value required is:
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Description automatically generated]In order to get around that value, 80mm of insulation will be required within the cavity:

(Kingspan, 2021).




- - - Vapour Control Layer (VCL)
The VPL is placed as close to the inner walls as possible. The first VCL is above the ground insulation, the second VCL is on the timber frame separating the insulation from the timber. The third VCL is in the cavity. This is to prevent condensation occurring and potentially rotting the timber frame. 

Compliance with Building Regulations Approved Document C (Goverment, 2014).
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Building Regulation Approved Document C guidance illustrating the section complies. 

















[bookmark: _Toc61597376]2.0 First Floor Construction 
The first-floor construction will compromise of traditional solid timber with tongue and groove softwood flooring. The Building Regulations Document A (Goverment, 2017) will be referred to. The Building Regulations Approved Document K is also applicable as this protection from falling, collision and impact (Goverment, 2010).

[bookmark: _Toc61597377]2.1 Joists
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Description automatically generated]The joists are the structural members which transfer the load of the floor.  To determine the span of the joists, this will have to be calculated in accordance with TRADA’s Eurocode 5 span tables document (TRADA, 2014). 




























Above shows the table to calculate the spans of the floor joists. The C16 is the strength class of the timber which was determined within the specification. 


[bookmark: _Toc61597378]2.11 Joist Connection
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Description automatically generated]The joist connects to the lower timber panel (ground floor). On the lower timber panel there is a head binder. On the head binder sits a head rail which adds extra stability and support for the joist members. Below shows a sketch of the joist connection: 












The joist is sitting directly into the head binder of the lower wall panel. 
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Description automatically generated](Head rail is referred to on the drawing as the X). 




[bookmark: _Toc61597379][image: ]2.2 Flooring
The flooring is traditional solid timber with tongue and groove softwood flooring as noted within the specification. The thickness of the boarding is determined from the span of the joists. The larger span of the joists results in thicker boarding.
 Below shows the concept: 










[bookmark: _Toc61597380]3.0 Eaves Detailing and Roof Covering
The roof structure is trussed rafters with a metal profile sheeting finish.

[bookmark: _Toc61597381]3.1 Main Roof Structure 
[image: ]The main roof structure consists of trussed rafters. As well as The Building Regulations Approved Document A (Goverment, 2017), BS 5268 will have to be complied with which is the British Standard for trussed rafter roofs (BSI, 2002). The trussed rafters are prefabricated components, so once fabricated can be fitted instantly. 
The fitting of the roof structure is fairly simplistic due to the prefabricated components.  Below shows a sectional drawing of the trussed rafters: 

Within the trussed rafter the internal bracing can be shown, in this detail it is in the shape of a ‘W’ which is referred to as a ‘Fink’. There are many different variations of the internal bracing and different styles can be used to suit different applications. 


 



Fixing of Trussed Rafters: 
The trussed rafters are fixed at the top of the timber frame, where a top rail is located. These are fixed with truss fixing clips. Within the TRADA document (TRADA, 2014) it states the trussed rafters are normally spaced at ‘600mm centres’. Below shows a bird’s eye view looking down on the trussed rafters. 
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[bookmark: _Toc61597382]3.2 Eaves and Insulation Detail
[image: ]Below shows an annotated drawing of the eaves and insulation situated between the joist details. The U-value can be worked out to determine the thickness of insulation required once the loadings have been calculated, as in order to calculate the thickness of insulation, the thickness of joist is required. 

Using the limiting standards for the U-values from the Building Regulations Approved Document L1A (Goverment, 2014), the U-Value required is:
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[bookmark: _Toc61597383]3.3 Roof Covering 
Below is a step-by-step basis on how the roof covering will fix onto the roof structure. 
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[bookmark: _Toc61597385]4.0 Roof Structure and Finish

The details of the roof structure are: Trussed rafters with metal profile sheeting, which are installed over ODB sheathing boards. Whilst taking into consideration the current specification detail as well as the alternative method, it is vital that these comply with Building Regulations Approved Document A (Goverment, 2017), as well as a range of British Standards including BS 5268 which is the code of practices for trussed rafter roofs (BSI, 2002). Stating the advantages of the current method:
The trussed rafters are prefabricated which eliminates the need to design on site. If the trussed rafter design is fairly simple, the timeframe in which the roof can be constructed is minimal which is a big advantage. 
	The disadvantages of trussed rafters are that although they are prefabricated off site, this means that transport has to be arranged for delivery leading onto storage on site. If the trussed rafters are not delivered or stored correctly, the trussed rafters can twist which leads to problems when installing. Secondly, the trussed rafters require internal bracing, depending on the specification specified, the internal bracing sequence varies. As an overall view, the internal bracing does restrict the movement inside the roof space. 
	An alternative method of construction, rafter and purlin pitched roofs could be used.  The main difference being these types of roofs are constructed purely on site, meaning there are no prefabrication aspects done off site. There is no internal bracing on this form of roof structure, a purlin is constructed into the design which is located below the rafter. The main advantage of this alternative method is the roof space, this can then be utilised to fulfil the clients’ needs for things such as storage. A disadvantage is that this roof space isn’t always adequate, it relies on the pitch of the roof. 



[bookmark: _Toc61597386]5.0 Condensation Upon Building Fabric

Ventilation is a critical part of the build especially within timber framed construction, which has become more popular as from a suitability perspective is hugely effective. Consideration upon building fabric is vital, there are a range of problems which can occur if the selected building fabric chosen isn’t adequate. One of the main issues that occurs when not selecting the correct building fabric is condensation. Condensation is warm air colliding with cold surfaces. 
 The basics of preventing condensation is to prevent what’s referred to as the ‘dew point’ occurring. Dew Point ‘Temperature at which saturated air releases water vapour as liquid’ (Riley, 2018). One cause of condensation is not having adequate insulation in walls and roof structures. Insulation is used to keep the heat in the building. If the correct insulation is not selected and the u-values are incorrect, this can result in the heat escaping and the internal walls and roof structure dropping to the ‘dew point’ temperature. This will result in moisture occurring and the walls and roof becoming damp. 
If the correct insulation is selected, this means the heat is maintained within the building. The heat that is maintained within the building rises therefore heat loss often occurs through the roof. The moist warm air that rises has potential to build up in the roof space and condensate with any cold surface within the attic space.  This emphasises the importance of ventilation in the roof space which will be talked about on the next page of the report. The consequences of condensation are that the areas that may become damp because of the condensation could result in the damp seeping through to the timber frame which leads to a bigger issue of the timber frame potentially rotting. 

	

	


[bookmark: _Toc61597387]6.0 Ventilation to Reduce Condensation

[image: ]Ventilation is a critical part of reducing condensation. As stated on the above page of the report, if the building is correctly insulated the heat is maintained within the building. Within this proposed building, it can be portrayed in the report that the U-value calculations have been undertaken to make sure the correct thickness of insulation is used, so the heat can be maintained within the building. This means that the heat maintained within the building will rise, so is vital that the warm air which has potential to carry moisture is ventilated out of the building. 
The below drawing from section 4.1 of the report portrays this: 
























The above shows that there are vents within the soffits (blue arrow pointing to detail). This allows cool air to be drawn into the roof and vented out at a higher point of the roof. In this case, the roof is metal profile sheeting, so a ridge vent has been selected which is portrayed on the drawing below: 
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Ridge Vent where the cool air is vented out. 
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B - Damp Proof Membrane (DPM)
The damp proof membrane will be lapped with the damp proof course. The damp
proof membrane will prevent the insulation getting damp and becoming not effective.

C - Damp Proof Course (DPC)

The damp proof course will be lapped with the DPM, the DPC is in place to protect
property and importantly the insulation, from the moisture which rises from the
ground. It states within The Building Regulations Approved Document C: Section 4
“Floors next to ground should: (a) resist the passage of ground moisture to the upper
surface of the floor’ (Goverment, 2017). Other guidance is listed however, this point
shows the DPC is required.

Max James Student Number: 1900822

D - Insulation

The insulation is below the screed. In order to comply with The Building Regulations
Approved Document L1A (Goverment, 2014), there are set U-Values for each aspect
of the building. The limiting standards for the U-values are shown below:
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