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a) Steel Repair

Steel corrodes when water/moisture and oxygen come into contact with the iron within the steel.
The iron is oxidised to produce rust, which occupies approximately six times the volume of the
original material. Rates of corrosion depend on time of wetness and atmospheric pollution, as
sulphur dioxide can be present in rainfall in urban areas.

For a stadium the external exposed steelwork typically has a corrosivity category of C3, with a
loss of 0.025-0.05mm of steel per year. For internal steelwork the corrosivity category will be C2
with a loss of 0.0013-0.025mm of steel per year.

Painting steelwork provides a barrier to water/moisture and oxygen, and prevents corrosion
occurring until the paint fails. For paint systems the critical parameter is life-to-first-maintenance
(LTFM) i.e. time until repainting / touching-up is required. This is typically specified to be
between 10-20 years, however LTFM can vary substantially and is extremely unlikely to exceed
25 years. Regular maintenance of paint coatings can significantly increase lifetime of a building.

Where steel has corroded, a standard repair methodology is as follows:

1. Remove the paint coating around the corroded area, to ensure no additional corrosion is
occurring.

2. Clean the corroded steel to remove all corrosion, and get back to clean, bright metal.
This can either be cleaned by mechanical hand tools to St2 standard, or by abrasive
blasting to Sa2%% standard.

3. Measure the remaining thickness of the steel and compare to the original thickness
(determined from the sound uncorroded steel each side). The acceptable reduction of
thickness should be given by the structural engineer; unless noted otherwise take 5% as
an acceptable reduction. If this is exceeded consult the structural engineer. For the
purposes of this methodology, it is assumed that the reduction in thickness is less than
the acceptable value.

4. Determine the required life-to-first-maintenance (LTFM) with the client.

5. Select a suitable paint system to achieve the required LTFM. Galvanised steel would
require a zinc-rich paint such as Fosroc Galvafroid or Zinga.

6. Apply the paint system in accordance with the manufacturer’s requirements. This
typically comprises applying a primer coat and one or two finishing coats.

Note: where paint finishes have deteriorated but steel has not corroded, it is still
recommended to repaint the steelwork (following steps 1, 4, 5 and 6 above).
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b) Concrete Repair

Several concrete elements consist of reinforced concrete or steel-encased concrete, depending on
the date of construction. Steel typically begins to corrode over time, particularly in the presence
of water. As the steel corrodes, it expands in volume and pushes against the concrete, causing
the concrete to crack and become loose. In some cases, pieces of the concrete spall (break) off.

Hammer tap testing is a process of striking the concrete surfaces with a specialised tool to listen
for a ‘void’ sound. Alternatively suitable striking with a standard hammer can dislodge sections of
loose concrete before these spall off completely.

Where corrosion and spalling has occurred, a standard repair methodology is as follows:

1.

Expose the steel each side of the corroded area, by breaking out the concrete each side
until sound uncorroded reinforcement is found. Ensure any loose concrete is removed.

Clean the corroded steel to remove all corrosion, and get back to clean, bright metal.
This can either be cleaned by mechanical hand tools to St2 standard, or by abrasive
blasting to Sa2%% standard.

Measure the remaining cross-sectional area of the reinforcement and compare to the
original bar size (determined from the sound uncorroded reinforcement each side). The
acceptable reduction of cross-sectional area should be given by the structural engineer;
unless noted otherwise take 5% as an acceptable reduction. If this is exceeded consult
the structural engineer. For the purposes of this methodology, it is assumed that the
reduction is less than the acceptable value.

Select a suitable concrete repair product and apply in accordance with the manufacturer’s
requirements. Major established suppliers include Fosroc, Flexcrete and Sika. Stages of
application typically include:

a. Apply a zinc rich paint to the cleaned reinforcement.

b. Apply a suitable primer to the exposed surface of the concrete.

c. Apply a suitable cementitious repair mortar or concrete patch repair product. The

exact product will depend on the amount of concrete to be reinstated, and may
need to be applied in layers to build up the requisite depth.
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