
Construction Level 2 – Trussed Roofs
1 of 19 – Welcome
[bookmark: _GoBack]Other sessions in this topic have looked at traditional ‘cut’ roofs which are built onsite. However, mass production and automated processes are essential in construction; just as they are in any other sector. 

The benefits of being able to standardise the qualities and features of a finished product will always maximise efficiencies in the use of materials and their costs.

In this session we look at prefabricated roof components:
· Triple roofs
· Trussed rafter construction
2 of 19 – Timber roof trusses
A timber roof truss is a structural framework designed to span the space above a room and to provide support for a roof.

Trusses occur at regular intervals, linked together with longitudinal timbers such as purlins. The space between each truss is called a bay. A truss looks like a triangle or arch which creates the profile shape of the roof. Trusses are connected together by means of bolts which are passed through toothed plates and strapped together.
3 of 19 – Triple roofs
The triple roof is a historical style where the inner framework provides the structural strength with purlins fixed to the outside of the frame. These, in turn, support the rafters and the roofing material.

A triple roof comprises of a truss – a pre-made, self-supporting framework of timbers which include: rafters, struts, ties, hangers and ceiling joists. Several of these pre-made frames are then spaced apart (at 1.8 metre intervals) to support the purlins, rafters and binders. 

The following are components of a triple roof truss:
· New tie
· Purlin (under rafters)
· King post
· Old strut
· New strut
4 of 19 – Roof trusses
The principle of triangulation and the rigidity of the triangle shape that was exemplified in the trusses of the triple roof construction were developed further to create trussed rafter construction. 

This modern, lightweight truss construction became popular in the 1950s when materials were in short supply after the war. Trussed roofs are the most commonly used roof for domestic buildings. They achieve large spans with smaller cross-sectional timber sizes due to finely engineered design. 

The following are components of a triple roof truss:
· Top chord is an inclined component that creates the top of a truss.
· Bottom chord is a horizontal component that forms the bottom of a truss
· Truss web joins the top and bottom chords to form the triangular patterns typical of trusses.
· Metal gussets fasten the joints between truss members.
· Bearing point is the structural support, usually a beam or wall, that is designed to carry the roof load to the foundation.
· King post is a central vertical post in a truss
5 of 19 – Trussed rafter construction
The modern day truss comprises of rafters, struts, ties and ceiling joists in a fink or fan configuration. There are others, but these two are the most widely used. 

The fink style truss has a truss web in the shape of a W, in the centre of the truss, connecting the bottom chord to the top chords. The fan style truss has the same configuration as the fink style truss, but with additional struts in each V of the W, providing a total of six struts and extra support for the roof.

Trusses are completely self-supporting, spaced at 600mm intervals, replacing the common rafters in a traditional ‘cut’ roof and dispensing with the need for purlins, hangers, binders and ridge boards. Because the trusses are prefabricated, the spans and pitches are standardised and uniform.
6 of 19 – Pre-fabrication
Manufactured wood components
Manufactured wood components not only improve construction quality and building efficiency, they also reduce waste and enhance structural integrity. 

Trusses, unlike traditional ‘cut’ roofs are made to order and pre-fabricated in a factory style workshop. Because the trusses are prefabricated, the spans and pitches are standardised and uniform.
7 of 19 – Quality control
From factory to construction site
To avoid distortion and to prevent damage, trussed rafters are stacked and strapped together carefully and put onto flat-bed lorries for delivery to site. After they are received on site by the site foreman, they are stored off the ground to protect them from damp and weathering, ready to use.
8 of 19 – Temporary fixing
When the trussed rafters are ready to be used, they are craned into position, and stabilised with battens and diagonal wind braces. When their alignment has been checked, they are plated or strapped down on each side to the wall-plate of the newly built structure.

Some temporary fixings that may be used are:
· Diagonal wind braces provide support for the trusses against wind
· Temporary bracing is used to hold trusses in place during construction
· Chevron braces are needed to ensure stability on larger roof spans
· Longitudinal binders assist in restraining the trussed rafters and add to the overall roof stability
9 of 19 – Question 1
Match the temporary fixings and roof components; diagonal wind brace, longitudinal binder, truss and chevron brace, to their descriptions below:
1. Comprises of rafters, struts, ties and ceiling joists in a fink or fan configuration
2. Internal supports that are needed to ensure stability on larger roof spans
3. Provides support for the trusses against wind
4. Assists in restraining the trussed rafters and adds to the overall roof stability

The correct answers are: 
Diagonal wind braces provide support for the trusses against wind.
Longitudinal binders assist in restraining the trussed rafters and adds to the overall roof stability.
Trusses comprise of rafters, struts, ties and ceiling joists in a fink or fan configuration.
Chevron braces are internal supports that are needed to ensure stability on larger roof spans.
10 of 19 – Question 2
What is the purpose of a truss tie?
A. It provides an attachment point for roof tiles
B. It is prefabricated to hold the rafter and tie together
C. Ties the rafter down to the wall-plate
D. Ties the truss down to the wall-plate

The correct answer is D, ties the truss down to the wall-plate.
11 of 19 – Question 3
What sort of roof construction has an inner framework that provides the structural strength with purlins fixed to the outside of the frame?
A. Double roof
B. Couple roof
C. Triple roof
D. Monopitch roof

The correct answer is C, triple roof.
12 of 19 – Question 4
What type of construction contains, a truss web in the shape of a W?
A. Fan truss
B. Fink truss
C. Queen post
D. King post

The correct answer is B, fink truss.
13 of 19 – Question 5
What type of trussed rafter construction contains a total of six struts in the truss web?
A. Fan truss
B. Fink truss
C. Queen post
D. King post 

The correct answer is A, fan truss.
14 of 19 – Question 6
Match the following roof components; top chord, bottom chord, king post, truss web, metal gussets and bearing point, to their definitions below:
1. Joins the top and bottom chords to form the triangular patterns typical of trusses
2. Structural support, usually a beam or wall, that is designed to carry the roof load to the foundation
3. Inclined component that creates the top of a truss
4. Fastens the joints between truss members
5. A central vertical post in a truss
6. Horizontal component that forms the bottom of a truss

The correct answers are:
Top chord is an inclined component that creates the top of a truss.
Bottom chord is a horizontal component that forms the bottom of a truss
King post is a central vertical post in a truss
Truss web joins the top and bottom chords to form the triangular patterns typical of trusses.
Metal gussets fasten the joints between truss members.
Bearing point is structural support, usually a beam or wall, that is designed to carry the roof load to the foundation.
15 of 19 – Question 7
What are the spaces between trusses called?
A. Gaps
B. Bays
C. Ties
D. Holes

The correct answer is B, bays.
16 of 19 – Question 8
Where would you expect to see examples of triple roof construction?
A. In modern house construction
B. In old historical buildings
C. In garages and car ports
D. In an extension

The correct answer is B, in old historical buildings.
17 of 19 – Question 9
What type of manufacturing is the modern day rafter truss?
A. Cheap
B. Prefabricated
C. In garages and car ports
D. In an extension

The correct answer is B, prefabricated.
18 of 19 – Question 10
Where are modern day rafter trusses made?
A. On-site, as and when they are needed
B. In a factory workshop
C. In towns and cities
D. In the countryside

The correct answer is B, in a factory workshop.
19 of 19 – End
You have now completed this session about trussed roof structures.

In this session we have covered:
· Triple roofs
· Trussed rafter construction

If you are unsure or have any questions about any of these topics, speak to your tutor for more help.
