Non-structural
cracking of concrete



Concrete can withstand very large compressive stresses but only small tensile
stresses, particularly at an early age. Cracking in concrete occurs when the tensile
stress within the concrete becomes greater than it can withstand.

The causes of cracking in concrete may be divided
into two distinct groups:

* Those which produce structural cracking

* Those which produce non-structural cracking

The causes of structural cracking
Structural cracking in concrete may be caused by a
number of factors including:-

* Overloading of the concrete element.

* Failure of the support under the concrete
element.

* Creep of the concrete, which is caused by long
term loading of the hardening concrete.

This Topic Brief describes the causes, effects and
remedy of non-structural cracking. It does not
consider structural cracking.

The causes of non-structural
cracking
Non-structural cracking in concrete may be caused
by any one or a combination of:-
» Plastic settlement of the fresh concrete.
» Shrinkage of the concrete due to:

Plastic shrinkage of the fresh concrete.

Early age thermal contraction.

Long term drying shrinkage aggravated by
moisture movement.

Seasonal thermal movement.
* Surface crazing of the concrete.

* Cracking due to expansive forces within the
concrete caused by:-

Reinforcement corrosion due to chloride
moisture attack.

Alkali-silica reaction.
Early frost damage.
Freeze/thaw damage.

Sulphate attack on the
cement in the mix.

Plastic settlement and shrinkage cracks are
usually associated with some form of constraint
which prevents the concrete from moving freely.
Restraint is generally a function of design and/or
construction details, never the concrete mix itself.

The different types of non-
structural cracking

The cause of cracking may not be easily identified,
because a particular type may be caused by a
combination of several different factors. Cracks

initially produced by one factor may be enlarged
due to the influence of additional factors.

The causes of non-structural cracking may be
identified by:-

» The time when the crack occurred.

* The crack shape and pattern.

¢ The position of the crack in the concrete element.
See diagram below and table opposite.

The time that a crack occurs after the concrete has
been poured is a good indicator of its cause, as
this knowledge eliminates many other reasons why
cracking has taken place.
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Non-structural cracking of concrete
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The thermal
properties of the
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cracking
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icing salts



Prevention of non-structural
cracking

Good practice in structural design, selection of the
constituent materials, concrete mix design and on-
site workmanship aims to reduce the occurrence of
non-structural cracking in concrete to a minimum.
It is particularly important that the concrete is
correctly cured after placing and protected from
extremes of temperature.

However, it should be remembered that concrete is

not a dimensionally stable material and is, therefore,

inherently liable to crack. This fact is recognised by
designers who include steel or fibre reinforcement
to eliminate or control certain types of non-
structural cracking.

Guidance on the prevention of non-structural
cracking is given in the table on page 3.
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Repair of non-structural cracks

Not all non-structural cracks need to be repaired,
as many are simply a cosmetic problem. If they

do need repairing it must be determined if they
are dormant or live. Some cracks, such as those
caused by plastic shrinkage, are generally dormant
almost as soon as they occur. Where there is
thermal contraction any subsequent cracking may
follow the lines of weakness induced by the plastic
shrinkage cracks. This will render the cracks live
once again.

Dormant cracks are normally simply sealed by the
injection of an epoxy resin or cementitious sealer
into the cracks.

Live cracks should be treated as movement joints
and should be capable of accommodating any
anticipated movement. They will need to be sealed
with a material which permits sufficient movement
without cracking the seal and they may require to
be grooved to provide a sufficient slot width for the
sealer to perform correctly.

If non-structural cracks require repairing, specialist
advice should be sought.
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