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Module 18: “Flat” and slab roofs & balconies 
 

Module Objectives 
 
By the end of this session, participants will understand: 
 

1. The structure and issues relating to concrete slab roofs 
2. The structure and issues relating to timber board roofs 
3. The structure of semi-flat sheeted roofs 
4. Waterproofing of semi-flat roofs and balconies 

 

Module at a glance: 
 
Topic You will learn 
Concrete slab roofs - Regulations for slab roofs 
Timber board roofs - How timber board roofs are constructed 
Sheeted semi-flat roofs - How sheeted semi-flat roofs are 

constructed 
Waterproofing of semi-flat roofs and 
surrounding parapet walls 

- Waterproofing roofs using various 
products 

Waterproofing balconies - About waterproofing issues on balconies 

 

Flat roofs 
 
“Flat” roofs are usually made from a concrete slab, timber boards, or roof sheeting on a 
supporting structure.  “Flat” roofs are never flat, but rather semi-flat with a slight fall – 
there should be a minimum fall of 1:50 to enable the roof to shed water. 
 
The requirements for roofs formed by concrete slabs are addressed in the NHBRC Manual 
Part 2, Section 7.  Other than concrete slabs, a flat roof can also be constructed from 
waterproofed timber, or board, or some other material.  In this case the NHBRC 2.7 decrees 
that such a roof must be designed by a Competent Person. 



 
 

© SAHITA 2012                                                                                                                    2 | P a g e  
 

Falls and drainage 
 
It is best to cast concrete roofs to falls, and not to rely on the screed to achieve the desired 
fall (NHBRC 2.7.3.1). 
 
Flat roofs must have a fall towards external gutters or outlets of not less than 1:50 – i.e. 
20mm every 1m.   Internal gutters must be designed by a Competent Person.   
 
Flat roofs must be sloped so that they do not allow ponding of water – although some 
degree of temporary ponding may be inevitable during heavy rain storms. 
 
Outlets 
 
Outlets from slab roofs, other than gutters, are normally sparge pipes penetrating adjacent 
parapet walls, or “full bore” drains.   A “full bore” is a surface mounted drain connected to a 
vertical drain pipe – at least 110mm in diameter.  NHBRC 2.7.5: Full bore outlets must be set 
lower than their surroundings, so as to prevent ponding around the outlet.  Full bores must 
not be located within 750mm from upstand beams. 
 
Upstand beams 
 
Upstand beams in the concrete roof slab of not less that 170mm, are required in the 
following locations: 
 

 At expansion joints – twin kerb upstand type joints must be cast at all such joints 
and covered with metal flashing plugged and screwed into the concrete. 

 
 All intersections between masonry walling and the roof surface.  Corner fillets 

measuring 75mm each way (cast in the concrete or built up in the screed) are 
required at all such intersections. 
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Penetrations 
 
Penetrations through flat roofs (stack pipes, chimneys etc.) must be located away from low 
points. 
 
Drip 
 
Drips must be provided on all overhangs.  A “drip” is a 12mm deep groove or step, formed 
on the underside of a roof slab overhang, running parallel to the edge of the slab.  A drip is 
designed to prevent water running back against the walls beneath the slab. 

 

Waterproofing of flat roofs 
 
NHBRC 2.7.4: Flat roofs must be waterproofed by a specialist by means of a waterproofing 
system which is durable and capable of being easily maintained. 
 
Acrylic systems 
 
Acrylic systems are generally no longer used to waterproof flat concrete roofs. However, 
acrylic systems are ideally suited to waterproof the inside and top faces of parapet walls, as 
well as roofs that have good water run-offs. 
 

 
 
Due to their variable quality during manufacture, and the practice of replacing good-quality 
polymers and pigments with cheap fillers, some acrylic waterproofing material is of poor 
quality.  There are also many excellent acrylics are available, with well-known brand names 
as a reassurance of good quality. On the other hand, acrylics can be, and are being, 
manufactured with small high speed mixers in so-called backyards, with no quality control. 
 
Due to South Africa’s harsh UV rays from the sub, it is good practice to recoat acrylic 
waterproofing every two years or so. 

Helpful Tip… 
Acrylics are not best suited for waterproofing areas where standing water 
will accumulate, or damp areas such as below tiles or box gutters. 
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Torch-on systems 
 
Torch-on systems - this is black bituminous 4mm membranes - are generally the most 
suitable and the most commonly specified waterproofing specifications for concrete roofs 
in South Africa.  
 
There is a wide variety of different quality torch-on membranes which are imported into 
South Africa. Some are not suitable for the South African climate.   Only good quality 4mm 
torch-on membrane should be used to waterproof concrete slabs.  The better products are 
often guaranteed for up to ten years, subject to maintenance.  Membranes of 3mm are not 
suitable as a single-layer waterproofing system.   
 
Torch-on waterproofing is normally protected from the UV rays of the sun by applying a 
coat of silver bitumen based aluminum paint (Silvakote).    A layer of gravel is commonly 
installed over the waterproofing to provide additional protection on roofs not subjected to 
pedestrian traffic. 
 
Roofs which are to be walked on are usually tiled – after applying a suitable key coat to the 
waterproofing layer. 
 
The NBR (LL5.3) has this to say regarding waterproofing flat roofs:  Where a parapet wall 
abuts a covered flat roof, the edges of the water-proofing material shall be turned up, 
underneath corrosion proof metal cover flashing, which is tucked into the horizontal joint of 
the brickwork, at least two courses above the roof level. 
 

 
 
 
 
 
 

Note… 
It is good practice to take the waterproofing up and over parapet walls.    
Water penetration of masonry often occurs through cracks on the tops of 
unprotected parapet walls. 
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Cementitious waterproofing systems 
 
These waterproofing systems rely on an acrylic or latex based waterproofing compound, 
which is mixed with Portland cement and sand to give it its strength and consistency. The 
liquid supplied is normally milky in colour; it is then mixed in measured amounts to Portland 
cement. Once the two parts have been mixed, the waterproofing can be applied by using a 
brush or roller and in some products, even a spray gun. Contractors sometimes use a 
textured membrane which they saturate with the product. 
 
Liquid Rubber 
 
This is a spray-on Canadian product which is now available in South Africa.  It has been used 
successfully to waterproof slabs and parapet walls.  Advantages are its UV resistance and its 
good flexibility and traffic bearing ability.   This makes it a viable alternative to torch-on.   
The same company produces a spray-on product which can be used to waterproof problem 
pitched roofs – concrete tile, fibre cement or metal.  
 

Waterproofing parapet walls 
 
A parapet wall with no waterproofing is likely to allow moisture ingress through walls and at 
the edges of interior ceilings. Often water penetration through parapet walls is visible 
through blistering of paint and efflorescence on inside walls.   
 
A parapet wall may also show signs of inadequate waterproofing, if the exterior face of the 
wall has hairline cracks and sometimes larger cracks. A parapet wall acts as a barrier to the 
wind and other elements, but if not properly waterproofed, it can allow moisture into a 
building. Parapet walls are the meeting point for roof sheets and waterproofing 
membranes, and so the parapet wall waterproofing system must be applied, taking into 
account the type of flashings and counter-flashings to be encountered, as a result of 
terminating roof and waterproofing systems. 
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Typical parapet walls surrounding a “flat” roof 
 

Timber board roofs 
 
Timber board roofs are one of the easiest roofing systems to erect. A typical timber board 
roof construction consists of rafters and battens to which 25mm timber block board or 
plywood is nailed. The boards are butt jointed and timber fillets are inserted in the corners 
where the board meets the brick or timber upstand.  
 
Once the board is installed, the system has to be waterproofed, using an underlay (slip 
sheet) fixed to the board with clout nails and washers. This in turn will receive a torch on 
membrane 4mm thick applied to the bitumen primed underlay surface.  Liquid rubber can 
also be used as the waterproofing medium. 
 
The slip-sheet system accommodates the increased movement experienced on timber 
boarded roofs. The underlay will take up approximately 90% of the movement and the 
waterproofing membrane will accommodate the rest. 
 

Sheeted “flat” roofs 
 
These roofs consist of timber structures rafters and purlins overlaid with metal, fibre 
cement (or asbestos), or plastic roof sheeting.   For more information on the installation, 
problem areas and maintenance of sheeted semi-flat roofs, see the SAHITA Module 16 on 
pitched roof coverings. 
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Waterproofing balconies 
 
Balconies and terraces remain one of the most common waterproofing problems 
experienced in the building industry. Balconies should be waterproofed long before the 
window or sliding door is installed.  
 
A typical balcony would require an adequate weather step threshold from the inside of the 
living area, onto the concrete balcony.  The height of the weather step should be at least 
50mm.   Many problems with waterproofing a balcony are a result of a concrete deck 
having been cast without a weather step to the outside.  
 
Adequate falls are critical to ensure that the balcony has sufficient runoff to outlets. If 
proper falls are not in place, water can pond in areas. Balconies, depending on the 
substrate, can be waterproofed with numerous waterproofing products. The preferred 
method still remains using a torch on bituminous membrane, which can either be applied to 
the concrete surface, or the mortar screed surface.  
 

 
 
Full-bore outlets are a good choice for dispensing water off balconies. Other outlets can be 
used - a PVC outlet with a flange may be used through a parapet wall, or into a down pipe. 
Because of the variable movement experienced on balconies, movement joints in mortar 
screeds will go a long way in controlling movement of a balcony slab 
 
Part of the balcony is the up-stand. or in other cases. the balustrade. Special care must be 
taken when waterproofing around up-stands and balustrades. Many waterproofing 
problems are associated with water ingress at these junctions.  
 

Important… 
Outlets are important for runoff and should be placed away from the building 
in the direction of the falls. 
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Before you take the online test, please…… 
Make sure that you are thoroughly familiar with the material in this 
module before completing the online test.  The more familiar you make 
yourself with the information presented in this Module the better you 
will be as a professional home inspector. Review thoroughly all areas 
of this module before and during the open book online test.  
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