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CONCRETE SLAB TYPES

TYPES OF SLABS

1. Cast insitu reinforced concrete (rc)
This pioneering method of constructing suspended floor slabs is still commonly in use, the concrete slab system 
able to be formed in a variety of ways depending on the type of formwork system most appropriate to the 
application. This method of construction entails the erection of steel or/and timber formwork (essentially a 
mould) that allows for the creation of the most effective structural form into which the designed reinforcing 
steel is placed prior to the pouring of the insitu concrete.

Compared with other precast systems say, cast insitu slabs require a relatively high density of vertical support 
below the slab thus severely restricting other building activity below the slab while it undergoes curing, usually 
for a minimum of 14 days after being poured. The formwork may be arranged to create a uniformly thick solid 
slab with a flat soffit (underside) or it may be configured for instance, to produce a profile that features a series 
of deeper down standing beams with thinner slab elements supported on these beams.

In this respect, Cast Insitu slabs are by far the most flexible of any of the slab systems in use, the formwork 
allowing for virtually any configuration, including curves, staircases, and long cantilevered (projecting) portions 
of slab.

The solid and non-modular nature of this type of slab lends itself readily to the incorporation of services within 
the concrete. That having been said, the reader will understand that custom-made formwork may be very 
expensive, and often require the skills of highly qualified site personnel.

It is for this reason that a series of standardised types of steel and timber formwork systems have been 
developed, and these are used mainly by larger contracting companies in the construction of commercial 
and industrial projects.

In all instances, the soffit of the slab may be cement plastered to produce a finish suitable for painting.

The discovery in the early part of the Industrial Revolution of the adhesive characteristics of Portland 
cement led to the widespread use of concrete; and later steel-reinforced concrete, a medium that showed 
considerable benefits over traditional materials such as stone, bricks and timber.

In the case of double or multi-storey construction, reinforced concrete soon became the world-wide preferred 
medium for use in structural elements, including suspended floors. For most of the two preceding centuries 
solid reinforced slabs poured into formwork on site was the typical way in which such suspended slabs were 
constructed.

As is the case with most industries, pressure to reduce the costs of both labour and material, and the need 
to erect buildings in the shortest possible time have led to the derivation and application of a wide variety of 
methods of slab construction, many of them featuring the use of precast concrete components.

Reinforcing before concrete is poured After concrete is poured
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2. Hollow core slabs (HCS)
This type of system comes closest to being able to be described as a fully precast system featuring as it does 
reinforced or pre-stressed panels as the only component in the system. The term “hollow core” is used to 
describe the presence of continuous voids created while forming the panels in the off-site casting facility, the 
purpose of these holes to reduce the self-weight of the panel, up to 30% compared with a solid slab of the 
same depth. As is the case with all precast concrete systems, the units are modular, available in widths of 
900mm or 1200mm. 

Different panels vary in thickness from 120mm to 250mm, and depending on the applied load, capable of 
free spanning up to 12m. The size and mass of these panels require the use of mechanical lifting, usually in the 
form of a mobile crane, to place them in position on the support structure.  For most applications temporary 
propping is not required, but in some instances the panels are required to be provided with a structural 
concrete topping.

Cost implication: Probably the most outstanding benefit of this type of system is the speed with which the 
panels may be placed, depending on the complexity and site access, sometimes as much as 10 times quicker 
that a cast insitu or other type of precast system. The incorporation of services is not as easily achieved as in the 
case of a cast insitu slab, but in most instances, they can be accommodated.

The panels form a V-groove where they abut in the soffit of the slab. In more sophisticated types of buildings 
this is sometimes not acceptable to Architects and a suspended ceiling is often installed to hide the 
appearance of the groove. 
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3. Rib and block slabs (R&B) (also referred to as “plank and block, or “beam and block”)
This type of system is more accurately described as a composite precast concrete flooring system.

The precast components of the slab comprise usually rectangular shaped precast reinforced or pre-stressed 
concrete ribs, (the tensile component) and hollow concrete blocks that fit between the ribs to form non-
structural void-formers located in the slab where the slab is redundant from a design point of view.

The compressive component of the system is provided by the insitu concrete that is poured onto the precast 
components, the bonding of the two creating the composite slab. The concrete that covers the blocks is 
provided welded mesh fabric to resist the development of shrinkage cracks. The components of a Rib and 
Block system are light enough to allow for placing by means of manual labour. The use of void-formers in 
varying heights allows for the creation of composite slabs in various depths usually ranging from 170mm the 
425mm, the deepest slab capable of free-spanning a maximum of 10 meters under light loading.

DESIGN GUIDELINES

In situ (reinforced concrete)
Many in situ slabs are designed to span in two directions, with the main reinforcement running in both 
directions, provided sufficient lateral support exists to carry such slabs. Typically, these types of slab allow 
greater spans and loads to be accommodated, like parking garages. Other alternatives to accommodate 
greater loads and spans include down stand beams and or upstand beams, although not usually used in 
residential buildings. Mushroom heads on columns reduce potential bearing problems (push through) of flat 
slabs where down stand beams need to be avoided.

One way spanning slabs only require lateral support to the walls or columns that carry them, and since they do 
not bear on walls in the non-span direction, this type of slab design is used more in residential type applications, 
as it can allow for greater flexibility of layout/design of a typical double storey building.  An alternative form of 
suspended slab is “a waffle slab”, or more commonly referred to as a “coffer slab”, formed by in situ concrete 
beams integral with the slab. Coffers are formed on the soffit by formers which are later removed; (reducing 
self-weight), and hence the use of less concrete.
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Flat slabs in upper floors have been mainly used where ceilings are to be formed directly on the soffit. Coffered 
soffits of in situ tee beams can be found mainly where suspended ceilings are used. And more rarely where the 
soffit is left exposed as cast.

Reinforced hollow core
Slabs are designed as simply supported ribbed slabs in the conventional manner. However, they are more 
versatile than the prestressed slab, since longitudinal top reinforcement can be cast-in for cantilever action.

Prestressed hollow core
Slabs are designed as simply supported pre-tensioned ribbed slabs, in accordance with the requirements of 
SABS 0100-1 or the appropriate National code. The prestressing force opposes the tendency to downward 
deflection and causes an upward camber in the units under no-load conditions. Together with the high-
strength concrete employed, larger span/depth ratios can be achieved than with reinforced concrete. In 
lightly loaded roof slabs, for instance, span/depth ratios around 50 are not uncommon.

Rib and block
Rib and block system slabs are designed as a series of ‘T’ sections with the insitu cast concrete providing the 
compression flange, and the precast beam the tension reinforcement. The beams and the composite slab are 
designed for specific spans and loads and are reinforced accordingly, (complying with the relevant National 
Code.) Two or more beams may be placed together to accommodate concentrated line loads parallel 
to the span. If necessary, blocks may be omitted over the support to increase the shear capacity (called a 
stiffener rib).

VOID FORMERS
The formation of openings in concrete, either to reduce the weight of the structure or to provide access 
for services, calls for particular attention in the selection of the former material, positioning and subsequent 
withdrawal if required. The voids may or may not be sufficiently large for access and fixing of conventional 
formwork. With the smaller voids the choice of forming method is confined to a permanent form or one which 
can be removed from one or both ends of the void. Where the void is totally surrounded by concrete the use 
of a permanent form is unavoidable.

Expanded polystyrene (EPS)

•  To create different levels of the finished concrete level of a slab, especially from internal to external 
thresholds, or where steps are required.

• Special designs in soffits of flat slabs.
• Recesses (voids) for lighting or other services required in the soffit of a slab.
• Roof slab insulation  
• Beads and granules are used in lightweight concrete, 

Metal boxes (or slab boxes) 
Are manufactured in different sizes to create voids in a slab for down lighters. They are positioned into the slab 
and the necessary tubing is done before the concrete is poured or cast.
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