CHAPTER 1
Functions And Requirements Of Industrial And Commercial Buildings
1.1 Physical and environmental functions of industrial and commercial buildings
Review Task 1, p 12
What are the advantages of thermally light buildings and thermally heavy buildings with regard to performance requirements of multi-storey buildings?

Buildings of differing thermal mass perform quite differently in terms of the time it takes for them to react to changes in temperature or inputs from heating or cooling systems within the building. The degree to which one or the other performs better in a given situation depends on a number of factors. The nature of the building occupancy, the frequency of use and the nature of the heating/cooling systems adopted will all have significant effect. We could summarise the characteristics of thermally heavy and thermally light buildings as follows:

Thermally light buildings do not absorb significant amounts of heat into their fabric, hence they react quickly to changing inputs form heating and cooling systems.

Thermally heavy buildings tend to absorb heat energy into their fabric and as such they react slowly to changes in input and to changes in external temperature. Hence they are often regarded as more stable, although they also suffer from slow reaction times when changes are required.

1.2 Forces exerted on and by buildings

Review Task 2, p17
Identify the differences between compressive, tensile, torsional and shear stresses.

Compressive stress is produced when an element is subject to loadings that seek to compress or shorten the structural member. Tensile stress in induced when the member is subject to stretching or elongation. Torsional stress arises within an element as a result of a loading that seeks to twist or rotate one end of the member relative to the other. Shear stress arises as a result of adjacent loadings that act in opposite directions.
Attempt to identify where these stresses may occur in a typical framed building.

Compressive loadings will be identified in columns and foundations that are subject to vertical loads form above. In addition, they will be encountered in horizontal members that are subject to loads that induce bending. In these members both compressive and tensile stresses will arise to the upper or lower section of the beam, depending on the direction of bending. Tensile forces will also be encountered within bracing elements and trusses. Torsional stresses may be identified in elements that have a rotational load whilst shear stress will tend to occur close to the support points of horizontal beams for example.

1.3 Structural behaviour of elements

Review Task 3, p27
Briefly explain how vertical, horizontal and oblique forces evolve, and how the effects of these forces can be minimized in industrial and commercial building forms.

Generally, vertical forces will tend to arise as a result of the accumulated mass of the building and its components acting upon the members beneath. Thus vertical loads will act upon columns and wall sections in this way. In addition, vertical loads will result from the self weight of floors and roofs and from the live loads applied to them. These will be transferred to the columns or wall sections and transmitted safely to the ground via the foundations.

The main source of horizontal force on buildings is wind action. The positive and negative pressure zones that result from wind action will seek to push/pull the buildings and will give rise to horizontal loads. These are dealt with by the incorporation of appropriate lateral restraint and bracing to create rigid sections of the building and allow stresses to be transferred to adjacent elements.

Oblique forces will tend to arise from structural members that are fixed at an incline, such as roof sections for example. These oblique forces are made up of components of vertical and horizontal forces acting as a ’vector;’ they are managed in the same way as horizontal and vertical forces.

Explain the principles of pre- and post-tensioning of concrete, and the advantages of these techniques.

The concept of pre-stressing concrete, whether by pre-tensioning or post-tensioning, is aimed at reducing the required mass of structural elements for a given load/span. When beams are loaded they become subject to compressive and tensile stresses in the upper and lower regions of the member. By applying compression to the part of the beam that will experience tension under loading the forces within the beam can be balanced. This is quite different from traditional reinforced concrete. In pre-tensioning the beam is subject to the application of a compressive load by incorporating steel cables under tension at the point of casting of the beam. In post-tensioning these cables are subject to the application of tension whilst in-situ, thus the balancing force on the beam can be adjusted in-situ.
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