CHAPTER 9
 Fire Engineering Design

9.1 Fire engineering design and the fire protection of structural elements

Review Task 1, p252
What are the main areas that need to be considered in fire engineering design?

Fire protection and fire engineering design are extremely important in multi-storey and large-span commercial and industrial buildings.

The main areas that must be considered are as follows:

· Ensuring that occupiers have sufficient time to escape from the building

· Preventing the spread of fire and smoke, thus reducing damage

· Protection of the structure and prevention of ultimate collapse

· Compartmentation to prevent the spread of fire

· Use of active measures, such as sprinkler systems, if the prevention of damage to an area of the building is not critical

· Fire protection for elements of the structure
· Use of enhanced alarm and detection systems
What systems and materials can be used to protect structural steelwork from the effects of heat produced by fire?

Part E of the Building Regulations together with Schedule 8 gives the minimum fire resistance periods and methods of protection of steel structures. The traditional method is to encase the frame in concrete which requires formwork and adds to the load of the structure. Many 'dry' techniques are available but these are not suitable for exposed conditions. These include: 

Spray applied systems - based on a spray applied, cement-based material that provides direct insulation to the element it is applied to, thus reducing the heating rate of the steel member so that its limiting temperature is not exceeded for a required period. 

Boarded systems - the principle of using boarded systems is basically to box in the section that is to be protected. Boarding works in a similar way to spray systems, by protecting the element from the heat of a fire for longer. 

Intumescent coatings – these work by ‘swelling’ under the application of heat and producing a char layer which insulates the steel, thus preventing it reaching its failure temperature within a specified time. They are spray applied and can therefore cover complex shapes easily, and there is the option of off-site covering which allows for better quality assurance in the process. 

There is a growing lobby that believes that the use of fire protection is less effective than was thought previously, and the most effective way to provide fire protection to steel sections is simply to oversize them, so that they can withstand the loads of the building at raised temperatures safely. 
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