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CONCRETE AND CEMENTITIOUS FLOOR FINISHES
Screeds and toppings are commonly used as a 
means of providing smooth flat floors in residential, 
commercial, and industrial buildings. Toppings may 
also be used to increase the structural depth and 
strength of the base slab. The aim of this Info Guide 
is to provide the necessary technical information, 
to enable the reader to compile a specification to 
achieve a satisfactory standard of work for laying 
floor screeds and toppings. Information is provided 
on monolithic, bonded, and un-bonded screeds, 
toppings, and decorative finishes.

Let’s first try and differentiate what the difference is 
between a screed and a topping:

A Screed is a layer of well compacted material, 
commonly a mixture of cement and fine aggregate, 
that is applied to a base (usually a concrete floor) 
at the appropriate thickness and that has a surface 
suitable for receiving a floor finish.

While a Topping is a layer of high-strength concrete 
designed:

•  To provide a dense, abrasion resistant surface on a 
concrete base, or

•  To increase the structural depth and strength of a 
base slab (structural topping).

Screed types
Three types of screeds and toppings are commonly 
found in practice:

1.  Monolithic screeds and toppings which are 
applied to the floor while the concrete in the base 
is still in a plastic state.

2.  Bonded screeds and toppings which are applied 
to hardened concrete floors.

3.  Unbonded screeds and toppings which are used 
when it is impossible to ensure a good bond 
between floor and screed or topping or that the 
bond is not wanted. In this case the screed or 
topping is separated from the floor by insulation 
boards or an impervious membrane.

While all three types have many characteristics in 
common, they also differ in some important ways; 
which are dealt with and discussed with what follows.

Material selection

Materials for screeds
1.  Sand - The quality of the sand, i.e. its concrete-

making properties, has a large influence on the 
quality of the resulting screed. It should be a 
“concrete” sand – not a “plaster” sand – but the 
largest particles should be removed by sieving 
the sand through a sieve with openings about 5 
mm wide to facilitate finishing. Where possible, the 
sand should be tested in a laboratory beforehand. 
It should then, in a mix of 3, 5 parts of dry sand 
and 1 part of cement by mass, produce a plastic, 
easy working, cohesive mortar of plastering 
consistence (i.e. a slump of about 40 mm) with 
a water content per cubic metre of not more 
than 320L but preferably not more than 300L.  
(The higher the water requirement, the lower the 
strength of the hardened screed and the greater 
the drying shrinkage and tendency to crack.) To 
produce a mix that is easy to finish to a smooth 
surface, it may be necessary to blend two or more 
sands. Commonly a blend consisting of 4 parts of 
crusher sand, sieved as above, and 1 part of clean 
“plaster” sand, gives good results.

  Note: Sieving must be done on horizontal sieves 
which are shaken, or on cylindrical sieves which 
are rotated. The practice of throwing the sand 
onto a sloping sieve with a shovel is unacceptable 
because it is inaccurate, unreliable and wasteful.

2.  Cement - Use “common” cement complying with 
SANS 50197-1. To use other cements, first obtain 
expert advice.

3.  Admixtures - Commercially available admixtures, 
especially of the water reducing type, may be 
used, but preferably only on the recommendation 
of the laboratory which tests the sands, and only 
where adequate control of dosage on site can 
be guaranteed.

Note: As most screeds are mixed by hand, admixtures should be avoided. If factory mixed with good 
controls, then admixtures can be used
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Materials for toppings
1.  Aggregates - Aggregates for concrete should 

comply with the requirements of SABS 1083. The 
coarse aggregate used should be of nominal 
size 6, 7 mm for monolithic toppings of nominal 
thickness 25 mm and of nominal size 9, 5 mm for 
toppings of nominal thickness 30 mm. However, 
if the nominal thickness of the topping exceeds 
40 mm, the nominal size of the coarse aggregate 
should be increased to one quarter of the thickness 
of the slab, subject to a maximum of 19 mm.

2.  Cement - Cement should comply with the 
requirements of SANS 50197-1. Cement extenders 
should comply with the requirements of SANS 
50450, SANS 55167 or SANS 53263. The choice of 
appropriate cement type depends on the type of 
floor and the environment in which it is to be used.

 
  Of prime concern are adequate early strength for 

cutting of joints and adequate abrasion resistance. 
In floors with sawn joints, concrete has to achieve a 
certain strength to enable sawing of the joints. With 
mixes of low early strength, the time taken to reach 
this strength is increased. The longer the period 
between casting and saw-cutting, the greater 
the possible moisture loss from the concrete and 
the higher the risk of shrinkage cracks occurring 
before the concrete can be sawn. Cement types 
and/or cement contents promoting sufficient early 
strength for sawing should be chosen.

  Because floors have a large surface-to-volume 
ratio they are prone to rapid surface drying with 
the attendant loss of abrasion resistance at the 
surface. Effective curing is therefore essential.

  Concrete made with cements having a low early 
strength or site blended cements may require 
adjustments in the concrete mix design to ensure 
adequate early strength for cutting of joints, 
particularly in cold environments. Curing methods 
and regimes may also have to be improved to 
ensure adequate abrasion resistance, especially in 
adverse weather.

3.  Admixtures - Commercially available admixtures, 
especially of the water reducing type, may be 
used, but preferably only on the recommendation 
of the laboratory which tests the sands, and only 
where adequate control of dosage on site can be 
guaranteed.

TECHNICAL KNOWHOW
Surface finish

Screeds
The surface of the screed should be finished 
according to the type of wearing surface or flooring 
that is to be laid. For mastic asphalt, wood block 
and strip, and some textile floor coverings, a non-slip 
finish is appropriate, while thin sheet and tile floor 
coverings usually require a smoother, steel trowelled 
surface. If a designer specifies the use of a thin sheet 
or tile floor, then the use of a smoothing or self-
levelling compound needs to be specified in certain 
circumstances.

Screeds are essentially light-duty flooring elements 
and are suitable for:
•  Wearing surfaces of floors of utility rooms in 

domestic premises (e.g. store rooms, garages)
•  Floors covered with carpets, plastic tiles or linoleum, 

etc. and subjected to relatively light traffic such as 
in offices, shops and hospitals

Screeds are generally not suitable as wearing surfaces 
in commercial buildings, schools etc. or in industrial 
premises. Preferred methods of floor construction for 
such premises are full-thickness trowelled concrete or 
a topping on a concrete base.

Toppings
The surface of the topping should be finished to meet 
the abrasion requirements of the facility. 

Specifying tolerances in levels and surface regularity

When specifying departure from datum and surface 
regularity, taking into account the types and 
thicknesses of the flooring and the screed or topping, 
the designer needs to consider:

• the finished floor surface
• the screed/topping/direct finished slab surface
• the base slab to receive a screed or topping

Deviations from datum level 
Permissible deviation from datum level depends on 
the area of the floor and its intended use. For large 
areas for normal purposes ±15 mm from datum should 
be satisfactory. Greater accuracy may be required 
in small rooms, along the line of partition walls, in 
the vicinity of door openings and where specialized 
equipment is to be installed directly on the floor and in 
the case of high tolerance industrial floors
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Figure - Deviation from datum level (Exaggerated vertical scale)

Surface of floor/ screed/ topping Datum level

Maximum permissible deviation from a 3 m long straight line joining two points on the surface:
• Class 1 – 3mm: suitable for floors requiring minimum irregularity, e.g. television studios 
• Class 2 – 5mm: suitable for the major proportion of construction work 
• Class 3 -10mm: suitable for floors where regularity is not important 

Figure - Deviation from datum level (Exaggerated vertical scale)

The designer should also specify the maximum permitted abrupt change in level across joints in direct finished 
slabs and screeds and toppings taking into account the type and thickness of the flooring to be applied. 
For some types of floorings, a maximum of 2 mm would be acceptable, taking into account the surface 
preparation necessary to receive the flooring. For other types of flooring, especially thin floorings, or where no 
flooring is to be applied, it would be appropriate not to have any changes in level across joints.

Surface of floor/
screed/ topping

3m

Surface of floor/
screed/ topping

3m

Note: Insistence on higher standards of surface regularity than are necessary will result in higher costs.
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Thicknesses & Tolerances

Monolithic screeds & toppings
As defined above, these are screeds and toppings 
that are applied at the time when the underlying 
concrete floor is placed. Screed thickness should 
be approximately 25 mm but not less than 15 mm 
or more than 40 mm. The minimum thickness of a 
monolithic topping at any part should be 20 mm. The 
actual thickness required will depend on structural 
requirements. In some circumstances, the design 
thickness of a topping may have to be increased to 
more than 40 mm, but then there will be an increasing 
risk of loss of adhesion to the base, due to differential 
shrinkage stresses.

In attempting to achieve good adhesion between 
screed/topping and base concrete, it is important to 
take cognizance of the phenomenon of bleeding of 
fresh concrete. Bleeding causes water to accumulate 
on the top surface of the fresh concrete and the 
presence of this water layer may impair adhesion 
unless suitably dealt with. 

The screed/topping should therefore be laid at one of 
two stages:
•  Either immediately the concrete has been 

compacted and levelled off and before bleed 
water appears on the surface (“immediate 
placing”); or

•  After bleeding of the concrete has ceased and 
bleed water has evaporated or has been removed 
completely by mopping up (“delayed placing”).

Immediate placing requires careful timing but has 
the advantage that no preparation of the concrete 
surface is required.

Timing of delayed placing is not as critical, but 
the surface of the concrete does require some 
preparation: laitance should be loosened by light 
brushing, with a wire brush or a brush with stiff bristles, 
and thoroughly removed by sweeping, or preferably, 
by vacuum cleaning. Delayed placing should 
however be done within an hour or two after the end 
of the bleeding period.

Bonded screeds & toppings
As defined previously, bonded screeds and toppings 
are applied to hardened concrete. The hardened 
concrete is also known as the base concrete. Screed 
thickness should be not less than 25 mm or more than 
50 mm. The minimum thickness of a bonded topping 
at any part should be 35 mm. The actual thickness 
required will depend on structural requirements. 
In some circumstances, the design thickness of a 

topping may have to be increased to more than 
60 mm, but then there will be an increasing risk of 
loss of adhesion to the base, due to differential 
shrinkage stresses. In these circumstances, the use of 
a reinforcing mesh (Ref. 193 or 245) as close to the 
upper surface as is permissible will assist in restraining 
differential shrinkage and in controlling cracking

Unbonded screeds & toppings
 Screeds
  Where screeds are, or have to be laid on a damp-

proofing membrane or separating layer, the 
minimum thickness of the screed should be at least 
50 mm. Where they are laid on a compressible 
layer, such as insulation boards, the minimum 
thickness should be at least 70 mm.

 Topping
  Where a concrete topping is required over a 

damp-proof membrane, an unbonded overlay of 
minimum thickness 100 mm should be used in order 
to minimize the risk of curling. A similar unbonded 
overlay should be used where a base has become 
contaminated (e.g. with oil), and bonding is 
not possible. The concrete used for an overlay 
intended to support a high-strength concrete 
topping should have a 28-day compressive 
strength of at least 35 MPa.

How to lay a screed

1. Screeds
Batching
Mix proportions should be:

Sand, measured in the moist, loose state: 130 ℓ

Cement: 50 kg

Water: sufficient to achieve a plastic, workable 
consistence.

Material quantities
The net approximate quantities of materials required 
to manufacture 1 m² of compacted screed mix 25 
mm thick are:

Sand in moist, loose state: 28 ℓ

Cement: 11 kg

An allowance of 10% over and above these quantities 
should be made for wastage.

The capacity of a builder’s wheelbarrow is 65 ℓ so 
batches consisting of two barrow loads of sand and 
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one bag of cement are convenient for mixing by 
hand or in a sufficiently large concrete mixer. The 
volume of compacted screed mix produced by such 
a batch is approximately 115 ℓ.

The size of the batch should never exceed the 
amount that can be used up within 45 minutes of 
mixing. Apart from wheelbarrows, containers such as 
buckets, boxes or drums of known volumes may be 
used for batching. Batching containers should always 
be filled flush to the rim. Sufficient containers for a 
complete batch should be provided to avoid the 
possibility of errors in counting.

Mixing
Machine mixing is preferable, and each batch should 
be mixed for not less than three minutes if this method 
is used. With hand mixing, the sand and cement 
should be mixed without adding water until the colour 
is uniform. Then only may the water be added; the 
quantity used being just sufficient to produce a mix 
of the desired consistence. Hand mixing should be 
carried out with shovels on a smooth concrete floor or 
a steel plate. Mixing directly on the ground should not 
be permitted as this results in contamination of the mix 
with earth and/or organic matter. Screeds should not 
be laid at a semi-dry consistence as such screeds are 
very difficult to compact sufficiently.

The strength of a hardened sand-cement screed can be tested with the “BRE screed tester”. Specifying an 
acceptance criterion before the start of the job is advisable as this could prevent disputes after completion. 
The “BRE screed tester” consists essentially of a mass which is dropped on a standard foot piece which is 
placed on the surface of the screed. See Figure below on left. The indentation resulting from four impacts of 
the mass is measured and is an index of screed strength. Acceptance limits for various strength categories are 
given in the Table below on the right.

Note: The use of stiff semi-dry mixes, laid with light screed boards, is a particularly common cause of 
weak screeds because such mixes are not adequately compacted. Semi-dry mixes can however 

produce very superior screeds, but only if they are compacted by power operated equipment such as 
vibrating screed boards and the consistence is correct.

Bull’s-eye bubble

Trigger

Locking catch

4kg mass

Internal joint in shaft

Shaft

Collar
500mm² foot piece

1m

Maximum 
permissible depth of 

indentation after 
dropping the mass 

four times, mm

Strength 
category Description

3 A

Areas expected to take relatively 
heavy traffic and/or when any 

disruption at a later date would 
be unacceptable; examples are 
hospital operating suites and 

corridors; rooms requiring 
microbe - or dust free 

environment.

4 B

Public areas such as lift lobbies, 
circulation areas within shops, 

foyers, canteens and 
restaurants; public rooms in 
residential accommodation; 

hospital wards.

5 C Offices, consulting rooms, 
domestic premises
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Placing and compacting
 I. Control of levels
   Narrow strips of screed mix, laid 3 to 4 m apart 

and compacted to finished level, should be 
used as guides to establish the level of the 
screed. The screed should be placed and 
compacted immediately after laying the guide 
strips. Where the edge of a guide strip forms 
a day work joint it should be formed or cut to 
produce a vertical joint.

   Alternatively, and especially for bonded 
screeds, timber or metal screed battens, 
carefully levelled and trued, should be fixed at 
the correct height for the required thickness of 
screed. At day work joints all bedding screed 
beneath the battens should be cut away to 
form a vertical joint.

 II. Panel sizes and joints
   Screeds should be laid in areas as large as 

possible in one operation, consistent with 
achieving acceptable surface regularity and 
the levels required, to minimize the number of 
joints. Although screeds laid in large areas may 
crack at random intervals as they dry and shrink, 
these cracks are more acceptable than the 
curling which may occur at vertical butt joints if 
screeds are laid in small panels.

   Where joints are present in the base concrete, 
they should be continued through the screed 
so that joints in screed and base line up exactly. 
Where screeds are placed on precast concrete 
elements this may not be practicable. In such 
cases, the use of a reinforcing mesh in the 
screed may be used to control cracking of the 
screed and applied floor finishes, along joints 
between precast units, provided panel sizes 
do not become excessive. This is particularly 
important if the applied finishes are brittle, or 
the slab is subject to external influences, such as 
thermal stresses, which could cause movement.

   Joints may be formed with screed battens if 
screeds on each side are cast at different times 
or by cutting through the partially stiffened 

screed mix with the edge of a trowel before 
the screed sets if both sides are laid at the 
same time. If the screed is not to be covered 
subsequently, edges at joints should be rounded 
to a 3 mm radius.

 III. Time limits
   The time which elapses between the start 

of mixing a batch and when that batch is 
placed and compacted should not exceed 45 
minutes, and during that time the mix should be 
protected from drying out. Batches not placed 
and compacted within this time, or which have 
stiffened to a degree that their workability 
(consistence) cannot be restored fully by turning 
them over a couple of times with spades, should 
be discarded.

Finishing
See finishing under topping

2. Topping(s)
Mixes
A topping should have a characteristic 28-day 
strength appropriate to the desired abrasion 
resistance or designed compressive or flexural 
strength, but of at least 25 MPa where abrasion 
resistance is not a consideration.

Laying
After screed battens surrounding the panels on which 
the topping is to be applied have been attached to 
the prepared base and the bonding agent has been 
applied as described above, the topping should be 
spread, compacted, screeded and bull floated as for 
a concrete floor.

Panel sizes and joints
 I. Monolithic toppings
   Monolithic toppings should be laid in panels of 

the same size as those of the base. Full-depth 
isolation joints should be formed in monolithic 
toppings against walls, columns and other 
fixed objects. Such joints should have the same 
width as those in the base, but not less than 20 
mm. Other joints in monolithic toppings should 
coincide with those in the base, be of the same 
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type and width as those in the base and extend 
through the full depth of the topping.

 II. Bonded toppings
   For separate bonded toppings the area of 

a panel should not exceed 9 m2. This may 
not be practicable for structural toppings on 
precast units where joints across the span within 
the central two-thirds of the span cannot be 
permitted. This may be overcome by the use of 
reinforcement as discussed later in this section. 
The general pattern of panels will depend upon 
such aspects as the shape of the floor area 
and the position of columns. Wherever possible, 
panels should be square, and the length of a 
panel should be limited to 1,25 times its width to 
reduce the tendency to crack.

   Full-depth isolation joints should be formed 
in separate bonded toppings against walls, 
columns, and other fixed objects. Such joints 
should have the same width as those in the 
base, but not less than 20 mm. 

   Except where intermediate joints are required 
in the topping to divide it into smaller panels 
than the base, joints in separate bonded 
toppings should coincide with those in the 
base, be of the same type and width as those 
in the base and extend through the full depth 
of the topping. Intermediate joints dividing the 
topping into panels of recommended maximum 
dimensions should be either sawn contraction 
joints that extend halfway through the thickness 
of the topping, or butt construction joints.

   Where bonded toppings are placed on 
precast concrete elements and the above 
recommendations are not practicable, the 
use of a reinforcing mesh close to the top 
surface of the topping may be used to control 
differential shrinkage and cracking of the 
topping and applied floor finishes along joints 
between precast units, provided panel sizes do 
not become excessive. The larger the panel size 
and the thicker the topping, the greater is the 
amount of steel required.

 III. Unbonded toppings
   The maximum panel size of a separate 

unbonded overslab should be based on the 
following rules:

  •  Maximum joint spacing not to exceed 30 
times overslab thickness, or 4, 5 m, whichever 
is the lesser

  •  Length-to-width ratio of panels not to 
exceed 1, 25

   Full-depth isolation joints should be formed in 
a separate unbonded overslab against walls, 
columns and other fixed objects. Such joints 
should have the same width as those in the 
base, but not less than 20 mm.

   Other joints should be either sawn contraction 
joints that exceed a depth of one quarter of the 
slab thickness, or keyed construction joints. Both 
types of joint should be offset at least 300 mm 
from those in the base.

Time limits
The time which elapses between the start of mixing 
a batch and when that batch is placed and 
compacted should not exceed 45 minutes, and 
during that time the mix should be protected from 
drying out. Batches not placed and compacted 
within this time, or which have stiffened to a degree 
that their workability (consistence) cannot be restored 
fully by turning them over a couple of times with 
spades, should be discarded.

Finishing
The resistance to wear of a concrete finish is 
significantly influenced by the method of finishing 
and the care with which finishing is carried out. Under 
no circumstances should cement or a dry cement-
sand mixture be sprinkled directly onto the surface 
of a finish in order to absorb bleed water or laitance, 
since defects such as surface scaling may occur 
later. Surface water should not be trowelled back into 
the finish and, similarly, water should not be applied 
between trowelling operations, since this may cause 
surface weakness.

Three types of surface finish are described below, the 
choice being made according to circumstances.

•  Ordinary non-slip - The surface is left as finished with 
wooden floats, except that if it is too open or too 
coarse it may be given a few passes with either 
a Perspex or aluminium float to close the surface 
without smoothing it. Over-working should be 
avoided.

•  Steel-trowelled - If a hard, smooth finish is required, 
the surface will have to be steel-trowelled, using 
the delayed trowelling method. After the screed 
or topping has been spread, compacted and 
screeded to level, it should be bull floated. Bull 
floating should immediately follow screeding and 
should be completed before any excess moisture 
or bleed water is present on the surface. The 
purpose of bull floating is to eliminate ridges and fill 
voids resulting from straight edging.

•  Finishes that are not to be exposed to severe 
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service conditions - The finish (after it has been 
spread, compacted, screeded to level, and 
floated) should be left undisturbed until bleeding 
has ceased and the finish has stiffened to the 
extent that a footprint will barely show. Surface 
water should then be removed from the surface, 
floated and steel-trowelled at intervals until 
the desired texture is achieved. The texture of 
concrete finishes can be varied from a fine matt 
to a glossy surface, depending on the number of 
trowelling’s applied. A coarse non-slip texture may 
be produced by brushing a freshly floated surface 
with a broom, but the resulting ridges may become 
subject to abrasion.

A number of screed and topping admixtures and 
finishes are available in the market place which 
are typically used in industrial type applications 
like factories, workshops, hospitals etc. and include 
products like Abrasive resistant screeds, anti-static 
screeds, epoxy screeds, polyurethane screeds and 
self-levelling screeds. We have not covered these 
items in this publication as these applications are 
seldom used in domestic and light commercial 
building projects. Whereas we do provide some 
information on decorative cementitious finishes for 
screeds and floors.

Extract form CCSA dated - 22 September 2021

Unsightly craze cracking of concrete floors – caused 
by the shrinkage of the cement paste on the surface 
– can generally be prevented by correct placement, 
curing and finishing, says Bryan Perrie, CEO of Cement 
& Concrete SA (CCSA).

Correct procedures can control crazing of concrete 
floors says CCSA

Crazing, which appears as closely spaced surface hair 
cracks in both plastic as well as hardened concrete, is 
caused by shrinkage of the surface layer of cement. 
The cracks are usually no more than 3mm deep and 
visible as the floor surface starts drying the day after 
placement or by the end of the first week.

Perrie says some of the factors affecting the crazing of 
concrete floors include:
Correct protection of the concrete in the plastic state 
and timeous curing are essential because when the 
evaporation rate from the concrete surface is higher 
than the moisture gain from curing, crazing cracks 
will appear because of low humidity, drying winds, or 
exposure to sunlight. Delayed curing will cause rapid 
drying of the surface and crazing. Curing with water 
much colder than the concrete will cause thermal 
shock and also lead to crazing.

Alternating wetting and drying at early stages should 
be avoided. Continuous water sprinkling is an ideal 
method of curing to prevent the concrete from drying 
between applications of water.

Over-using vibrating screeds and bull floats leads to 
the coarse aggregates settling at the bottom and 
drives the cement paste to the surface which is the 
main cause of crazing;

Overworking and over-trowelling, especially when the 
surface is wet, is another negative factor. “Too wet a 
mix, excessive floating, the use of a tamper or other 
procedures which depress the coarse aggregate and 
produce high concentrations of cement paste and 
fines at the surface, will result in crazing and cracking.”

Crazing can also be caused by dusting dry cement 
onto the surface before trowelling. The cement will dry 
up bleed water and concentrate fines on the surface.

Applying water to the surface during finishing 
operations is another contributory factor. Performing 
finishing operations with bleed water still on the 
surface, or using a steel trowel in a way that water 
and cement fines are brought to the surface, will end 
up in crazing.

Perrie says although crazed floors are unsightly 
and may collect dirt, they do not have serious 
consequences and repairs are seldom necessary 
unless accompanied by delamination of the surface. 
“Grinding the surfaces may be considered when the 
crazing is shallow and the quality of the concrete 
allows for grinding,” he adds.

Acknowledgemnt – Information in this info Gudie is 
based on Cement & Concrete SA’s leaflet, Sand-
cement screeds and concrete toppings for floors, 2021.
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