CHAPTER 8
Long Span Frames

8.1 Frames: functions and selection criteria

Review Task 1, p223
What is the main reason for using framed structures for large-span buildings?
Ease of construction and speed of construction are two good reasons, but the best reason is the large, uninterrupted spans that can be achieved that will allow for maximum nett lettable floor areas.

8.2 Frames and structures: forms and materials

Review Task 2, p239
Detail the main differences between lattice beam frames, portal frames and space frames.
In summary:

Lattice beam frames consist of vertical columns supporting a flat or pitched lattice structure that spans between the supports and is effectively ‘simply supported.’ The roof section made up from the lattice beam is a deep section with upper and lower structural flanges separated by a series of struts and ties. The structural frame is made up of a series of ‘bays’ formed between adjacent pairs of columns and beams.

Portal frames consist of two structural sections incorporating the uprights and raking roof members connected by a rigid knee joint and effectively leaning together at the ridge connection. Like the lattice frame the structure is made up of a series of bays.

Space frames are essentially multi-directional lattice structures with upper and lower structural matrices connected by a series of ties and struts. The assembly of space frames relies on the use of a series of connected modules in the form of inverted pyramid shapes. Unlike the other forms, the space frame does not rely on the creation of bays but, rather, is supported at the corners of the structure only.

Why is it advantageous to use a framed structure for a single-storey commercial building, and not for a single-storey domestic property, e.g. a bungalow?

The scale and proportions of large single-storey buildings, such as warehouses, requires the use of a structural frame to allow for the economic creation of open spaces. Such buildings can then be subdivided if necessary using non-structural divisions. In the case of a bungalow, the requirement for spatial flexibility is less significant and the need to relocate walls during the building’s life is unlikely. In addition, the spans for roof members, etc., that need to be catered for in domestic construction are quite achievable provided that the internal walls are used for support. Hence, the use of a structural frame is unnecessary. 

Review task 3, p241
Determine a set of criteria that the different forms of construction and materials for frames for large-span, single-storey buildings can be compared against.

As with all building components and elements, the criteria against which selection can be compared hinge around time, cost, and quality. The functional requirements of the design selection could be considered as quality elements and it is relatively simple to produce a list of criteria for functional performance as follows:
· Structural stability, which includes strength to weight ratio of structural elements, load bearing capacity, etc.
· Durability and life expectancy

· Flexibility in form and construction layout
· Transportability and buildability may also feature here

Cost will be an element for consideration, in terms of build cost (including cash flow considerations) and costs in use.

The environmental performance of the chosen solution is also a considerable influencing factor. This is an increasingly prominent element in modern construction. 
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