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5.1 Galvanized Reinforcement for
Concrete

1. General

Reinforced concrete is an important material

in today's construction industry. Motorway

bridges, office buildings and tunnels are all de-
signed to take advantage of the properties of
reinforced cancrete.

In most circumstances, the steel used to

strengthen concrete does not need any addi-

tional measures to protect it from corrosion.

The highly alkaline condition of concrete en-

sures that a thin layer of oxide forms on the

steel surface and seals or 'passivates’ it so
that it does not rust.

However, there are certain conditions under

which the passivation does not occur, or it is

not adequate. For example:

— Defects in the concrete (fissures, cracks,
pockets of gravel, too little or inadequate
concrete cover).

— Carbonation of the concrete (e.g. neutral-
isation by other acidic substances).

- The effects of chlorides (e.g. road salt or
marine atmosphere).

Damage to reinforced concrete structures has

increased because of past high levels of air

pollution and the use of rocksalt for de-icing
roads. This has led to the expression “con-
crete cancer”, used by both laymen and ex-
perts. Damage to bridges, especially over mo-

torways and other sensitive structures (fig. 2),

is more widespread than was previously be-

lieved.

Once corrosion of the steel reinforcement has

setin itis both technically difficult and expens-

ive to repair. The need to protect the reinforce-
ment from corrosion is becoming more and
more apparent for some applications.

2. Coatings for reinforcing bar

One of the most effective methods of protect-

ing rebar from corrosion is by applying a sur-

face coating to the bar. Coatings fall into two
main categories — metallic and non-metallic.

Non-metallic systems such as fusion bonded

epoxy coating have the following disadvan-

tages:

— The protective coating can be damaged re-
latively easily during transpoert, bending and
fixing of the steel, in storage on site or while
pouring concrete. The underlying steel is
then exposed and not protected.

— Inconsistent bond between coating and
concrete,

Of the metallic coatings available, hot dip gal-
vanizing has been shown to be the most com-
mercially viable and technically efficient.
The hot dip galvanizing of steel used in rein-
forced concrste has been successfully em-
ployed in the United Kingdom and elsewhere
for many years (fig. 3). Even under difficult
conditions (with very delicate steel structures
and with high levels of corrosion) hot dip gal-
vanizing of steel for reinforced concrete has
proved itself to be reliable.

Detailed studies in Australia and other coun-

tries have led to its increasing adoption and

popularity as a means of protecting reinforcing

bar and mesh. The following advantages are

particularly significant:

— It provides sacrificial protection to exposed
steel, thus avoiding localized corrosion
when the coating is broken by cropping of
ends, by welding or by mechanical dam-
age.

— The coating on the steel within the concrete
remains passive under longterm conditions
of storage and transport.

— The bond between reinforcerment and con-
crete is maintained.

— Concrete spalling is less likely to occur with
the same depth of cover compared to un-
protected rebar,

— The risk of brown staining from unprotected
rebar is virtually eliminated.

~ Reinforced concrete can be used more reli-
ably in aggressive environments.

— Unreliable workmanship aiving variable
concrete quality, e.g. poorly compacted or
with too high a water/cerment ratio, can be
better tolerated,

Fig. 1: Corrosion of
rebar caused hy inad-
equate concrete
COVEr.

Experience shows variations of up to 50% in
the depth of concrete cover actually achieved
due either to inaccurate placing of the form
work or its subsequent dislodgement during
pouring. Reduced cover is much less impor-
tant with galvanized steel than with black
steel. Unexpected problems in building de-
sign or in service conditions, which cause
continuous contact between concrele and
trapped water, can be better tolerated. The
tolerance of galvanized steel to attack by chlo-
ride ions is greater than that of black steel,

3. Specification and installation
of galvanized rebar.

Reinforcing steel should be galvanized in ac
cordance with 1801461 or BS720: 1971

(1986) "Hot dip galvanized coatings on ron or
steel articles”. These are the standard speci
fieations for hot dip galvanizing. A European
specification for hot dip galvanizing of iron and
steel (pr EN1029) is under development,
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Fig. 2: Renovation of
a reinforced support
wall.

in{; I:

Fig. 3: Galvanized
steel rebar used in a
dock in Japan.

Fig. 4: The surface of
galvanized rehar
showing the familiar
spangled effect.

Most reinforcing bars comply with Euronorm
80 (BS4449). In some cases, the steel is
heat-treated to give improved ductility and
weldability immediately following hot rolling.
There are few or no changes in the mechanical
properties of the galvanized rebar after bend-
ing in accordance with the procedures out-
lined in BS4449: 1988.

Galvanized steel is commonly welded without
difficulty and Galvanizers Association can pro-
vide information and advice on the various
types of welding arrangement and process
(see Data Sheet 2.10).

The specification could also state that “the
concrete shall be of a normal type containing
at least 0.002% chromate”. This inhibits hy
drogen formalion and evolution, ansunng da-
velopment of full bond strength of bars to con-
crele and praventing concrete sticking to
formwaorl,

4. The economics of
galvanized rebar.

When the costs and consequences of corro-
sion damage to a vulnerable reinforced con
crete building are analysed, the extra cost of
galvanizing the rebar is small, It can be re-
garded as an 'insurance premium’, but a pre
miurm which s low and need be paid once
only.

While the cost of galvanized rebar may be up
to 50% more than that of black rebar, the cost
of galvanized reinforcement as a percentage
ol total building cost is much lower than gen
erally realised, It can be less than 0.5%, da-
pending on the nature of the structure,
Galvanized rebar is a reliable basis for good
concrete technology. It minimises the
chances of steel corrosion and conseguent
concrete deterioration, It makes a strong and
cost-effective contribution ta long term con-
crete durability.

The capacity of galvanizing to protect rein-
forcement from corrosion is confirmed by ex-
perience in many countries. When the costs
and consequences of corrosion damage to
reinforced concrete applications are analysed,
the cost of galvanized rebar may be fully justi-
fled.
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