THOUGHT LEADERSHIP ARTICLE
Hot dip galvanized reinforcing steel for concrete
Most cost-effective and efficient method to minimise the risk of rebar corrosion
By Simon Norton, International Zinc Association Africa Desk
[bookmark: _GoBack]16 November 2021: One of the most widely used modern construction materials, reinforced concrete is inexpensive, readily available, has a range of attractive properties and characteristics, and is suitable for a variety of building applications.
It is also used in a number of exposure conditions, for example near the sea, which in some cases highlights one of the main weaknesses of reinforced concrete. This is the potential for the steel reinforcement or rebar to corrode, resulting in concrete façade staining, cracking and ultimately failure of the surrounding concrete. For over 50 years, hot dip galvanized zinc coatings have been used to effectively and economically to protect rebar from corrosion.
Concrete is a porous material made up of small pores and capillaries through which corrosive elements such as moisture, oxygen, chloride ions and carbon dioxide can diffuse through the concrete matrix, change the pH of the concrete and eventually corrode the rebar. For each concrete mix there is a threshold level for corrosive elements, causing steel to depassivate and corrosion to follow.
Concrete itself exhibits good compressive strength, but has a poor tensile strength at about generally one-tenth of the compressive strength. When rebar steel rusts, its corrosion products are two to ten times more voluminous than the original steel, generating stresses that exceed the tensile strength of the surrounding concrete, causing it to crack and spall. Once cracking has occurred, the structural capacity of the concrete element may be compromised and costly repairs are needed to extend its useful life.
The most cost-effective and efficient method to minimise the risk of rebar corrosion is to ensure that the concrete cover over the reinforcement is of an adequate thickness (>50mm), and that the concrete itself is dense and impermeable. Another important line of defence is protecting the rebar itself by hot dip galvanizing. Hot dip galvanized coatings form an impervious metallic zinc and zinc alloy barrier around the steel, isolating the steel surface from the surrounding concrete.
Galvanized rebar offers many advantages over conventional unprotected rebar, including:
· Zinc has a higher chloride concentration threshold for corrosion than black steel. This significantly delays the initiation of corrosion from the ingress of chlorides to the galvanized rebar surface. 
· The corrosion rate of zinc in concrete is lower than that of steel. Zinc corrosion products, once they form, do not create the same harmful internal stresses that occur when steel corrodes in concrete.
· Zinc coatings sacrificially protect steel, which means that, at any break or damage in the zinc coating, the surrounding zinc will corrode preferentially and electrochemically protect the adjacent exposed steel from corroding. As a result, a galvanized coating cannot be undercut by steel corrosion products as is the case with other barrier coatings such as epoxy paints
· The better corrosion resistance of galvanized rebar allows greater tolerance of concrete variability and placement.
· The zinc coating provides corrosion protection of the rebar prior to it being embedded in concrete which includes site storage exposed to the outside environment
These characteristics of galvanized rebar greatly reduce the risk of rebar corrosion, which causes rust staining, cracking and spalling of the concrete. Galvanized rebar extends the maintenance-free life of a concrete structure and greatly improves its overall lifecycle cost. For South Africa, this is especially critical at the coast, and consulting engineers should be designing coastal concrete structures with hot dip galvanized rebar to extend the life of the concrete.
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About the International Zinc Association
The IZA is the only global industry association dedicated exclusively to the interests of zinc and its users. Operating internationally and locally through its regional affiliates, the IZA helps sustain the long-term global demand for zinc and its markets by promoting such key end uses as corrosion protection for steel and zinc as being essential in human health and crop nutrition. IZA’s main programmes are Sustainability & Environment, Technology & Market Development and Communications.
In South Africa, the IZA plays a vital role in establishing the basis for the successful revitalisation of the zinc industry by increasing awareness of zinc and its applications and benefits in key sectors and markets, which will ultimately translate into the increased uptake of zinc.
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