


Reinforcement cover
[refer Table A5 (BS8500-1)]
Reinforcement corrosion
depends on the quality and depth
of cover. Protection is achieved by
adequate concrete cover, reducing
the w/c ratio, increasing the cement
content or selecting a different
cement type: all these reduce
permeability and increase the
quality of the cover zone.

How we design

A lower w/c ratio typically
increases concrete strength.
Although this is an advantage, the
relative workability of the concrete
should be considered to suit
manufacturing methods.

In aggressive environments,
reinforcement cover can be higher
than required by previous codes
and may result in thicker sections.
This increased cover is vulnerable to
damage and spalling.

While the effect will be small for
larger elements, the changes can be
considerable when designing slender
sections, which are often required
when it is preferable not to attract
load by increasing section stiffness.

It may not always be possible
to increase the cover and the
reinforcement will fall outside the
zone that requires reinforcing, as
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with transverse tensile stresses

resulting from loading a partial area.

Consequently, alternatives to
increasing concrete cover are
required: using stainless steel
or non-metallic reinforcement is
acceptable but increases costs.
Steel or synthetic fibres and or
corrosion inhibitors may provide a
cost-effective solution.

An efficient design, taking
exposure and cover into account,
is particularly suited to precast
concrete. A quality-assured
process allows tighter control
of manufacture, lowering fixing
tolerances and giving greater
control of concrete properties.

Low w/c ratios are typical
for such construction, as they
are required to allow early
remoulding and hence a more
economical product.

Example of impact of code
BS8500 and EC2 recognise
that various exposure conditions
may affect a single element of a
structure. Engineers must therefore
be able to identify the relevant
exposure classes for each element
before undertaking a design; they
will also need to consider
measures to protect the concrete
element. Table A.1 of BS8500-1

References

gives examples of exposure classes.

The Highways Agency specifies
exposure class XD2 for structures
buried below 1m and XD3 for
shallower structures. The engineer
can specify the necessary cover
using Table A.5 of BS8500-1,
depending on concrete properties.

Table A.5 gives durability
requirements for an intended
working life of 100 years. The
Highways Agency deems that
these durability values provide the
required resistance for a working life
of 120 years.

Considering a precast concrete
box culvert with a typical concrete
C40/50 mix with a water/cement
(w/c) ratio of 0.35 max, minimum
cement content 380kg/m?3, and
cement type IIB - V + SR, a
concrete cover of 45 + Ac will result
for exposure class XD3 and 40 + Ac
for exposure class XD2, where Ac =
5mm for controlled precast concrete
manufacture.

This produces a much more
economical solution to an equivalent
insitu concrete structure which
requires a Ac of 15mm with
subsequent increase in section
thickness, also site casting
conditions likely to make it most
difficult to restrict the w/c ratio
below 0.35.
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