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The design of the structures should allow effective and fairly uniform
drainage to avoid microbial attack or deterioration of non-metallic reinforcing
elements. To avoid long-line corrosion effects or selective deterioration of the
reinforcements, the structure should be designed with due allowance for surface
drainage of salts or water. Consideration should be given to designing new
structures with provision for monitoring the condition of the reinforecing elements
throughout their life. In circumstances where excessive corrosion is anticipated,
consideration may also be given to incorperating a cathodic protection system into
the structure which can be implemented at a later date 1f the observations
indicate this requirement.

5.2 Selection of reinforcing elements

Guidance on the type of reinforcement material suitable for a particular
soll can ke obtained from measurement of the soil aggressiveness parameters.
However, it should be appreciated that corrosion rates estimated on this basis
are only accurate to an order of magnitude and in certain cases the
type cf reinforcement most suitable for the particular circumstances may still he
unclear.

A very generalised summary of the expected behaviour of various materials
suitable for use as reinforcing elements is given in Table 2,

This table should be used with caution as the soil properties are inter-
related, e.g. a low resistivity generally means a medium to high meisture content
and a high concentration of dissclved salts. For coated steels, once coating failure
occurs, the corrosion resistance conforms te that of the substrate metal.

Mild steel of large cross-section would be suitable as reinforcement in fairly non-—
corrosive solls but strips of thin cross-section may require cathodic protection,
Galvanized mild steel may be adequate but provision should be made for the
application of cathodic protection when the zinc coating has been destroyed.

Aluminium corrosion behaviour is less certain than that of mild or galvanized steel
although its use is probably feasible in neutral well-drained soils, free of chloride.

Iow-alloy steels do not appear to have a particularly significant advantage over mild
steels. High-alloy steels ({stainless steels) such as austenitic chromium-nickel steel
may be suitable preferably those containing molybdenum, However, their use in chloride
environments should be avoided and microbial corrosion related to these steels is largely
UnXKNown .

Glass-reinforced plastic (GRP) is a very suitable material although greater care must be
taken to aveid mechanical damage during construction than with metals. Also the grading
of the fill material is particularly important and, in addition, the phenomenon of
static fatique must be considered. However, this material appears to be suitable for use
in soils with a high content of sulphate, chloride or organic matter which would be very
aggressive towards metallic reinforcements.
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Plastics, although corrosion resistant, do not appear to have the necessary
mechanical properties. However, current developments of plastic materials may
result in a suitable reinforcing material becoming available from this source.

When employing coated metals extreme care is nacessary to ensure a
continuity of coating and only very high grade coatings would confer the necessary
protection.
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e.g. with pH = 6.5 and resistivity = 200 ohm cm, the weight loss is
approximately 300g9/m#year and the pitting rate 0.33mm per year.

If pH = 7.5 and resistivity = 200 ochm cm, the weight loss is approximately 700 g/m?2
fyear and the pitting rate 0.55mm per year

Fig. 1 AMERICAN NOMOGRAM FOR ESTIMATING THE CORROSION RATE OF
STEEL PiPE
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Number of pits per unit area
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Leg resistivity {ohm ¢m)
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If the horizontal line x ®is taken to be the criterion level for severe

corrosion of steel, P, % of the steel reinforcements would be at very high risk
in soil A. P,% of the steel reinforcement at risk in soll B

Fig. 2 THIS METHOD OF SOIL ANALYSIS SHOULD ENABLE RELATIVE SAFETY
EACTORS FOR DIFFERENT SOILS TO BE DECIDED FROM THE SOIL SURVEYS
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Fig. 3 VARIATION IN THE DISTRIBUTION OF PiTS PER UNIT
AREA WITH INCREASING TIME
{The number of pits does not Increase significantly but the
dimensions of the pits increase)
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