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1.0 Executive Summary

This report aims to address the construction details of a new build, timber frame building, whilst considering its performance and adherence to current building regulations in Wales.
2.0 Terms of Reference

2.1 The principal focus’ are:
2.1.1 To sketch, annotate and describe the construction details for the building.
2.1.2 To evaluate the buildings performance and state specific building regulations to which it must adhere to.
2.2 The report was constrained by the limited information which was accessible due to the ongoing COVID-19 Pandemic and the need to complete by 25/02/2020.
3.0 Procedure

This section identifies the research sources used.

3.1 The research included secondary sources on the subject of Timber frame construction. This information was gained through websites, books and articles. All of which will be clearly referenced.
3.2 University notes also provided background to the research.
4.0 Timber Frame Construction – Introduction
In traditional dwellings with masonry external walls, the wall is of cavity construction. This construction usually comprises of an outer leaf of brickwork, a cavity and an inner leaf of blockwork.

Timber frame construction differs from this traditional approach.

In timber frame construction, the inner leaf of blockwork is replaced by a structural timber frame. As the timber frame replaces the blockwork, it becomes the principal load bearing element of the external wall. The purpose of the outer leaf is not to bear any of the structural loads but to provide a shield from the elements and to add an aesthetically attractive appearance. As this is the case, the outer leaf does not necessarily have to be brickwork and can be replaced with alternatives including plastic/timber weatherboarding, render finishes and tile hanging, depending on required appearance and cost (Riley & Cotgrave, 2018, p. 186).
Earlier timber frame construction suffered from failings associated with moisture, essentially due to poor site practice and detailing. However, these problems have now been largely eliminated.

Advantages associated with timber frame construction include:

· Cost effectiveness.
· Viability.
· Prefabrication - High quality control & speed of assembly.

· High strength-to-weight ratio – Dead weight is considerably less than traditional dwellings, therefore, lighter forms of foundation may be used aswell as the ability to use lower bearing capacity strata.

· Dry form of Construction – Reduced timescale as no curing/drying out time.
 (Riley & Cotgrave, 2018, p. 187).

This report aims to inform and clarify to the client, through sketches and annotations, the construction details for the required two story, timber frame building.

5.0 Ground Floor Construction
The below sketch shows the insulated ground floor construction with underfloor heating in the screed, including detailing and junctions. Adherence to the building Regulations are shown in Chapter 11.0.
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Notes
· Due to the specification requirement of a stack bond for the brickwork and the subsequent impairment to the structural integrity in terms of lateral loads, wire bed joint reinforcement will need to be placed across the span of horizontal joints at 225mm vertical spacings.
· The bed joint reinforcement should be stainless steel, welded and ladder form, due to its corrosion and weather resistance.
(Architects Journal, 2021)
6.0 First Floor Construction
The below sketch shows the first floor construction including detailing and junctions. Adherence to the building regulations are shown in Chapter 11.0.
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7.0 Eaves (Clipped)
The below sketch shows the eaves detailing for the proposed building. Adherence to the building regulations are shown in Chapter 11.0.
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8.0 Roof Structure

The below sketch shows the roof structure construction and detailing in elevation and plan view. Adherence to the building regulations are shown in Chapter 11.0.
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9.0 Roof Structure – Advantages & Disadvantages

The Timber Development Association (TRADA), formed in 1934, were tasked with addressing the issue of material shortages in construction.

Their findings concluded that roof construction at the time was a source of wastefulness. In pursuit of a more sustainable roof structure, they developed the now commonly used trussed rafter technique (Designing Buildings, 2021).
The trussed rafter construction method, which is proposed for the dwelling, has significant advantages when compared to other methods. These include:
· Accuracy & Quality – the structures are prefabricated offsite which will enhance the quality control and dimensional accuracy

· Speed of construction – since the structures are prefabricated, they can be constructed in line with the works programme. Also, less time will be spent onsite constructing the roof as most members will already be in place

· Strength – The fink or ‘W’ trussed rafter uses members in tension and compression, therefore enhancing its structural strength

· Bracing – The trussed rafter also uses diagonal bracing form the eaves to the ridge. This technique binds the structure as one whole unit, instead of individual trusses, which adds further protection against collapse due to wind load

· Span – The trussed rafter can accommodate many pitch angles and span up to 12m

(Designing Buildings, 2021)
            There are, however, some disadvantages with this construction technique.

            These include:

· Design – Careful consideration needs to be made when there is a change in direction in the roof

· Space – The members required for the integrity of the trussed rafter will allow only minimal space in terms of an attic

· Prefabrication – Although a huge advantage in terms of quality and speed of construction, Engineering measurements and workmanship below the truss level must be absolutely precise and to design, otherwise the truss will not fit

(Designing Buildings, 2021).
10.0 Ventilation

Generally, moisture will be present in air throughout buildings in the form of water vapour. However, issues can become apparent because of this moisture.

As air cools, it is less able to carry moisture, which can result in the relative humidity rising. Relative humidity being the measure of the water vapour density of air in relation to the water vapour density for saturated air at the same temperature and pressure, described as a percentage (Designing Buildings, 2021).
As the relative humidity increases to 100%, it reaches what is called its dew point. At this point, if the saturated air continues to cool, the moisture will begin to condense (Designing Buildings, 2021).
This condensation tends to happen when warm, moist air comes into contact with surfaces that are at or below the dew point, such as windows.

However, this air bound moisture can also start to condense within the layers of the buildings envelope. This is known as Intersitial condensation. Typically this happens as the warm air from the interior of the building reaches its dew point whilst diffusing through the fabric, hence condensing before it has reached the external environment (Designing Buildings, 2021).

Both types of condensation can cause issues for a building, including:

· Mildew & Mould growth – causes of repiratory allergies

· Slip hazards

· Staining – aestetically unpleasing
· Decay & Corrosion of different fabrics of the building

· Reduced performance of the buildings insulation – heat can escape more easily.

Nevertheless, there are specific methods in place to eradicate the possibility of these issues occuring. Such as:
· Dehumidification – hence lowering the moisture content in the air

· Improvement of glazing or inclusion of certain insulation – therefore raising the surface temperature of fabrics
· Eliminating cold bridges – situations where there is a direct connection from inside the building to the external environment, usually through poor workmanship or design (around glazing)

· Inclusion of vapour control layers – this will prevent diffusion through the fabric to where temperatures could be at or below dew point, as seen in the above sketches

· Limiting sources of moisture – opening windows whilst showering, using an extractor fan whilst cooking, only drying clothes in ventilated areas etc…
(Riley & Cotgrave, 2018, p. 318).

11.0 Building Regulation Adherence
Document A – Structure
The below statements/table refer to the specifications to which the cavity wall of the building must adhere to, including wall ties, thicknesses and material spec:

2C8 - Cavity walls in coursed brickwork or blockwork:
“All cavity walls should have leaves at least 90mm thick and cavities at least 50mm wide. The wall ties should have a horizontal spacing of 900mm and a vertical spacing of 450mm, which is equivalent to 2.5 ties per square metre. Wall ties should also

be provided, spaced not more than 300mm apart vertically, within a distance

of 225mm from the vertical edges of all openings, movement joints and roof verges” (Welsh Government, 2010).

[image: image5.png]Table 3 Minimum thickness of certain external walls, compartment walls and

separating walls

Height of wall

Length of wall

Minimum thickness of wall

Not exceeding 3.5m Not exceeding 12m

190mm for whole of its height

Exceeding 9m
but not exceeding 12m

290mm from the base for the height of
one storey and 190mm for the rest of its height

Exceeding 9m but
not exceeding 12m

Not exceeding 9m

290mm from the base for the height of
one storey and 190mm for the rest of its height

Exceeding 9m
but not exceeding 12m

290mm from the base for the height of
two storeys and 190mm for the rest of its heighq




 (Welsh Government, 2010)

2C20 - Masonry units:
Walls should be properly bonded and solidly put together with

mortar and constructed of masonry units conforming to:
(a) clay bricks or blocks to BS 3921:1985 or BS 6649:1985 or BS EN 771-1;

(b) calcium silicate bricks to BS 187:1978 or BS 6649:1985 or BS EN 771-2;

(c) concrete bricks or blocks to BS 6073-1:1981 or BS EN 771-3 or -4;

(d) square dressed natural stone to the appropriate requirements described in

BS EN 771-6 or BS 5628-3:2001;

(e) manufactured stone to BS 6457:1984 or BS EN 771-5
(Welsh Government, 2010).

Document F – Ventilation

The below statement/table refers to the ventilation requirements for the new dwelling which must be adhered to:

5.5 Extract ventilation to outside is required in each kitchen, utility room and

bathroom and for sanitary accommodation. The extract can be either

intermittent or continuously operating. The intermittent rate, and for continuous

systems the minimum extract air flow rates at the highest and lowest settings,

should be no less than specified in Table 5.1a.
[image: image6.png]Table 5.1a Extract ventilation rates

Intermittent extract

Continuous extract

Minimum rate

Minimum
high rate

Minimum
low rate

30 I/s adjacent to hob; or

Kitchen 60 I/s elsewhere 13Us
Utility room 301l/s 8l/s
Bathroom 151/s 8lis
Sanitary accommodation Bl/s 6l/s

Total extract rate should be

at least the whole dwelling
ventilation rate given in Table
5.1b





[image: image7.png]Table 5.1b Whole dwelling ventilation rates

Number of bedrooms in dwelling

1 2 3 4 5

Whole dwelling ventilation
rate = (I/s) 13 17 21 25 29

Notes:

a.In addition, the minimum ventilation rate should be not less than 0.3 I/s per m 2 of internal floor area.
(This includes all floors, e.g. for a two-storey building add the ground and first floor areas.)

b. This is based on two occupants in the main bedroom and a single occupant in all other bedrooms.
This should be used as the default value. If a greater level of occupancy is expected add 4 Is per occupant





(Welsh Government, 2010)
Document M – Access
The below table refers to the clearences inside the dwelling which must be adhered to:

[image: image8.png]Table 4 Minimum widths of corridors and passageways for a range of doorway widths

Doorway clear opening Corridor/passageway

width (mm) width (mm)

750 or wider 900 (when approach head-on)

750 1200 (when approach not
head-on)

775 1050 (when approach not
head-on)

800 900 (when approach not

head-on)





(Welsh Government, 2010)
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