CHAPTER 12
Roof Construction

12.1  Functions of roofs & selection criteria

Review Task 1, p329
Identify a range of industrial and commercial buildings in your area and try to consider why they have selected the roof form that they have.

Prepare a matrix of criteria for the selection of pitched or flat roof forms and apply it to your chosen buildings.

Whichever form is chosen will be based on consideration of the following generic criteria:
· Strength and stability

· Weather resistance

· Durability

· Insulation

· Aesthetics

12.2 Pitched roof forms

Review Task 2, p337
What is the implication of very low pitches on roofs of industrial and commercial buildings? How does this affect the detailing of the roof covering?

When the pitch of the roof is reduced to very low levels, the ability to discharge rainwater is reduced to some extent as the velocity across the roof will reduce. When dealing with large, smooth surfaces this is not a problem in itself and can indeed be a benefit in reducing the tidal flow to the gutters. However, the tendency for wind to blow water back up the roof surface is increased and the detailing at the ridge and at the laps of panels must be carefully considered to avoid backflow and water penetration through capillary action.

Explain the difference between a roof that is an integrated part of the building structure and one that is separate. Give examples with reference to buildings that you know of.

An example of a roof that is integrated into the structure may be a portal frame. In this situation the pitched roof member is actually a structural element of the frame. In contrast, the use of lightweight trusses supported by a plain beam frame would be an example of a separate form.

Consider examples that you know and attempt to identify whether the roof structure is a structural element of the frame.

What is the link between the thermal response time of an industrial building and the position of the insulation in the roof assembly?

The thermal response of a building is affected by the extent to which heat inputs are absorbed by the building fabric before a steady state is achieved. If the insulation is placed on the outside of the assembly, the heat input to the internal space will be absorbed into the building fabric to some extent. If the insulation is placed internally, the fabric will be separated thermally from the interior space and will not absorb heat. Hence, the thermal response to heat input internally will be faster if the insulation is internal.

Compare and contrast three alternative roof covering materials with reference to the performance requirements for roofs.

Reflect on the defined performance requirements of roofs and generate a simple matrix of your views.

12.3 Flat roof forms

Review Task 3, p354
Compare and contrast the performance of three different flat roof coverings.

Consider your comparison with reference to:

· Durability

· Aesthetics

· Cost

· Buildability/complexity of installation

Explain the differences between warm deck, cold deck and inverted roofs with reference to their performance characteristics.

Cold deck roof

This roof is so called because of the fact that the thermal insulation is located below the deck. This is a good position for intercepting the heat which is rising from the building but does isolate the deck, leaving it cold and providing a surface against which moist, warm air may condense. A vapour barrier, such as visqueen sheet, tends to be used and this is always positioned on the warm side of the insulation, to prevent moisture laden air reaching the cold deck. However, this barrier is quite difficult to achieve successfully. In domestic construction, where timber is commonly used for the structure and deck, this is problematic. In industrial and commercial buildings this is not the case, since the structure and deck will tend to be formed in concrete or steel. There are instances, however, where timber may be used and the implications of interstitial condensation must always be considered in designing a roof assembly. The main shortfall of this roof configuration in large buildings is the tendency for the roof deck to react to changes of temperature by expanding and contracting relative to the structure. 

Warm deck roof

Perhaps the most common form adopted for industrial and commercial buildings is the warm deck roof. In this configuration the insulation is placed on top of the deck and is then protected by the waterproof membrane that is laid directly on top of it. This form of construction allows the deck to be insulated against external temperature variation and the dimensional changes that can result in defects arising in the roof are more readily avoided. The insulation material tends to be laid over a vapour barrier that acts to resist the passage of moisture from the deck or the building interior to the insulation material. It also acts as a slip plane to allow the effects of thermal movement to be accommodated within the roof assembly. Insulation in the form of rigid panels or batts is then laid over the membrane to provide a base for the waterproof roof membrane in the form of felt or some other appropriate covering. One feature that has become common in this form of roof is the use of tapered insulation to create the required fall or incline on the ‘flat’ roof to facilitate rainwater collection and disposal. This innovation allows the design and construction of complex roof shapes with relative ease and without imposing the need to create a structure or deck which incorporates the required fall.

Inverted roof

The inverted roof is based on the idea of positioning the roof insulation outside the waterproof membrane and when constructed appropriately these roofs perform very well. The positioning of a durable water resisting insulation material above the roof felt or other covering ensures that the membrane is protected both physically and from the effects of thermal variations. This form also allows for the upgrading of the thermal performance of the roof by increasing insulation thickness without the need to remove and replace the roof covering. However, the insulation must be securely positioned and this is generally achieved by the laying of ballast over the insulation or the use of tiles to allow the roof to be trafficked.

Provide a chronology of the evolution of roofing felts with reference to the key advances in their performance.
The earliest felts were paper-based materials impregnated with bitumen. They lacked durability and were subject to cracking and tearing.

Hessian and fabric-based felts followed, which were more robust, but tended to embrittle and fracture at upstand, etc., within a relatively short period.

Fibreglass-based felts followed which were a significant improvement on what had gone before but were still prone to failure as a result of repetitive dimensional variation.

The modern family of elastomeric felts is a vast improvement. With improved capacity to deal with the expansion and contraction associated with thermal movement, they offer a durable option for roof coverings.

What are the advantages and limitations of the use of soft metal roof coverings such as lead and copper?

Advantages:

· Durability

· Aesthetics

· Low pitches possible

Disadvantages:

· Possible electrolytic corrosion

· Expensive

· Highly-skilled operatives needed

· Subject to theft
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