Technical Report for Miss A Client
Two storey detached domestic timber frame building
[image: Table

Description automatically generated]2014490

MAX AARON






A report focussing on:

Addressing the construction details required with timber frame construction



Prepared for:

Gavin Traylor



Prepared by:

Max Aaron




Table of Contents
Executive Summary	3
Terms of References	3
Introduction to Timber Frame Construction.	3
Materials and Methods for the Detailing of the Following Building Elements and Construction Inter-faces	4
The Roof Structure	6
Ventilation	8
Reference List	9

[bookmark: _Toc57112037][bookmark: _Toc61451401]Executive Summary
This report aims to provide a detailed analysis of the construction details required in the construction of a two-storey detached domestic timber frame building.
[bookmark: _Toc57112038][bookmark: _Toc61451402]Terms of References
The principle focus is to analyse the main procedures in the construction of a timber frame building. 
[bookmark: _Toc61451403]Introduction to Timber Frame Construction.
Timber frame is a well-proven, versatile construction method. It holds many benefits such as:

● Offsite construction method
● Fast erection
● Reduction in overall build programme
● Reduction in risk of delays
● Ease of project planning
● Reduction in site storage requirements
● Reduction in site waste
● Use of a sustainable building material







[bookmark: _Toc61451404]Materials and Methods for the Detailing of the Following Building Elements and Construction Inter-faces

Under the building regulations 2010, “It is the responsibility of those carrying out building works to meet the requirements of the Building Regulations 2010” (Approved Documents - GOV.UK, 2016). The construction and design of timber structures are based off the following regulations:
BS EN 1995-1-1:2004+A1:2008 Eurocode 5: Design of timber structures – Part 1.1: General – Common rules and rules for buildings;
with UK National Annex to BS EN 1995-1- 1:2004+A1:2008 
BSI PD 6693-1:2012 Published Document – Recommendations for the design of timber structures to Eurocode 5: Design of timber structures Part 1: General – Common rules and rules for buildings 
BS 8103-3:2009 Structural design of low-rise buildings – Part 3: Code of practice for timber floors and roofs for housing (The Building Regulations 2010, 2016).
The roof sketches in this report are based off regulations which “All materials used to cover roofs, excluding windows of glass in residential buildings with roof pitches of not less than 15°, shall be capable of safely withstanding the concentrated imposed loads upon roofs specified in BS EN 1991-1- 1:2002 with its UK National Annex” (The Building Regulations 2010, 2016).

i) Ground floor Construction, junction with external brick wall.
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ii) ii) First floor Construction detail, junction with external block wall.[image: Diagram
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iii) Eaves detail and roof covering.




















iv) Main roof structure - construction detail.
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[bookmark: _Toc61451405]The Roof Structure
The type of roof structure which has been designed in this construction detail is to be trussed rafters. They are the traditional way of constructing a roof frame. As cited in (Rafters Vs. Trusses – What’s the Difference Between Rafters & Trusses?, 2019) Rafters are built on site where every piece is measured, cut and fastened together. Rafters have some advantages to them such as leaving usable space under them which proves to be cost-effective for home buyers. Rafters are also a lot easy to transport as they are built on site, therefore can be loaded easily and cost less than a roof truss. Which also leads onto another advantage which is zero lead time, because they don’t have to be ordered to be built ahead of time. However, there are disadvantages to using Rafters. Cost is a big disadvantage as it requires a lot of labour. Another disadvantage is that even though there is zero lead time, the actual construction of the house Is slowed down due to the fact that the roof is constructed on site and also depends on weather and workforce, whereas with a roof truss the roof would already be built and ready to install. 
Therefore, leading on from this, an alternative to rafters would be roof trusses. Also cited in (Rafters Vs. Trusses – What’s the Difference Between Rafters & Trusses?, 2019) Roof trusses are prefabricated roof framing. They allow for cheaper construction of roofs as when compared to roof rafters with their labour and material costs, it shows that trusses cost 30-50% less (Rafters Vs. Trusses – What’s the Difference Between Rafters & Trusses?, 2019). The accuracy and precision of them are much better too because they a mechanically measured and cut in a controlled environment. Furthermore, the time of installation is very beneficial to a project, “Truss installation takes about a day” whereas “On the same home, rafters might take a week, depending on the size of the crew. This slows the project, and the framing is susceptible to weather for much longer.” (Rafters Vs. Trusses – What’s the Difference Between Rafters & Trusses?, 2019). The disadvantages of roof trusses become evident when looking at their weight and size. When assembled they are very big and heavy. Very large transport is needed, which in turn raises the risk of damage to the structure whilst in transport, but also makes them difficult to work with. Due to their size, they are not a viable option for remote places due to access therefore are either not possible or very costly. Trusses also limit the usage of space due to their design.

Also in this design the roof will be a metal profile sheeting finish. Using metal provides many advantages such as the durability. It is very strong, and resistant to water damage, with also a long-life span (Pros and Cons of Metal Cladding, 2020). Compared to the weight of a tile, metal roofing is a much lighter weight material which therefore enables for a cheaper roofing structure with less support members (Pros and Cons of Metal Roofing, 2020). Also, because metal is non-combustible, it means the roof is highly fire-resistant with a class A fire rating. Metal sheeting is also quicker to install than other methods and materials. The disadvantages of metal roofs is the cost, the potential of exposed uncoated areas rusting, and the noise when rain hits it.
An alternative to metal sheeting is tiles. Cited by (Formisano, 2019) Tiled roofing has many advantages such as its durability against all climate conditions and long-lasting life which many suppliers provide a 50-year warranty. Also, low maintenance and environmentally friendly which when compared to metal sheeting, it shows that tiling doesn’t corrode/rot, and doesn’t require chemicals to be manufactured. However likewise to metal sheeting, tiling is expensive. Tiles are also very heavy which will require a roofing structure capable of supporting its weight. 

[bookmark: _Toc61451406]Ventilation 
Condensation is airborne water vapour which condenses into a liquid and forms droplets on cold surfaces due to humid air. In a home, condensation deposits onto the interior or exterior walls. Cited by (Condensation and the causes of condensation, 2020) This happens if the “temperature of an object falls below the dew point temperature for a given relative humidity of the surrounding air”. In a home environment, condensation can occur through various ways such as the level of moisture in the air, the temperature of the air in the home, the surface temperature of the windows (what causes condensation, 2020). 
In a timber frame building, ventilation is vital to the external walls to prevent moisture build up in the cavity which can cause decay of the timber. The likely effects of condensation to the building fabrics will be mould growth which can have a detrimental effect on health, staining of fabric such as wallpaper and plaster, and the decay of the building fabric both from surface and interstitial condensation (Condensation, n.d.). 
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There are ventilation methods to reduce condensation in buildings. For example, ventilating the cavity of the timber framed construction using proprietary perpend ventilators. These ventilators help to allow air to move inside the cavity and drain moisture out. These are installed during the brick laying phase of construction and are installed at the base and top of the external walls at minimum 1.5m horizontal centres (Ventilation of Timber Framed Structures, 2020)
Breather membranes are another method of ventilation in a timber-framed cavity. It aids the air flow of the cavity and allows for moisture to pass through into the cavity and be drained away using proprietary perpend ventilators. “The breather membrane also protects the timber-frame from moisture ingress during construction as it only lets moisture pass through in one direction (inside to outside)” (Ventilation of Timber Framed Structures, 2020).
Another method used to reduce condensation is installing a vapour barrier or vapour check. This is installed to the timber studs on the inside wall and joints lapped and taped to provide a tight seal. “While this layer will reduce the amount of moisture getting to the cavity, the drying-out of timbers within the wall will produce moisture which will be drained by the use of the proprietary ventilators as it will not be able to pass the vapour barrier to the inside of the property” (Ventilation of Timber Framed Structures, 2020).
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