
Chapter 14

The selection of coating
systems

14.1 Introduction

The selection of the most suitable system of corrosion protection for a spe-
cific situation is not necessarily a simple matter. Many factors may be
involved in the selection process and the final choice may well be a com-
promise. In particular the following information must be considered:

(i) The conditions that have to be resisted by the chosen system, e.g.
immersed sea conditions.

(ii) The ability of the various systems to resist such conditions.
(iii) For coatings able to provide the necessary protection, the nature of

other problems that have to be considered to provide an economic
solution.

When a suitable system has been selected, engineers frequently ask ‘How
long will it last?’ This is clearly an important question. After all, if an alloy
is selected for a particular purpose, you would expect to be provided with
information on, say, its tensile strength. Information on durability of coat-
ings is not so readily available. Although some types of coating would be
expected to last longer than others in a particular set of circumstances, the
coating material is only one factor in determining the life of a protective
system. It is therefore worth summarising some of the factors that influ-
ence the durability of coatings:

(i) Standard of surface preparation of the steel.
(ii) Application procedures.

(iii) Thickness of coating.
(iv) Design of structure.
(v) Local variations in the environment.

If all other requirements, such as surface preparation, are met, then clearly
the coating material will play a major role in determining durability.
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330 Steelwork corrosion control

However, without testing a particular material in the specific situation
where it is to be exposed, only a broad view of the durability can be
expressed. For example, a generic type of coating supplied by one
company will not necessarily perform in the same way as that from
another. Consequently, actual ‘lives’ cannot be predicted. Generally, a
broad indication is the best information likely to be offered.

There is general agreement on many aspects of steel protection, e.g. the
importance of a high standard of surface preparation. However, there are
often wide divergences of opinion when it comes to selecting protective
systems for specific situations. Even where considerable attention has been
given to the matter of choosing the most suitable system, e.g. on offshore
structures, there is rarely agreement on the overall virtues of one particu-
lar coating system. To some extent this is understandable because speci-
fiers have had varying experiences with coating systems, and the high level
of salesmanship of paint companies and other coating suppliers must also
be taken into account. Generally, the system will be chosen from one of
the following groups:

(i) Paint coatings.
(ii) Metallic coatings.

(iii) High-duty or special coatings such as neoprene.

Paint coatings are usually, but not always, the cheapest initially. However,
taking into account the aggressiveness of the conditions to which the steel-
work will be exposed, and maintenance, the most economic may be within
any of the above groups or even a combination of different types. Under
immersed or buried conditions, cathodic protection may be used, with or
without coatings. For other situations, alloys may be selected and methods
of corrosion control such as inhibition may be preferred to coatings.
However, this chapter is concerned only with the selection of coating
systems.

Many factors will be taken into account when determining the most suit-
able coating system for a particular situation. Sometimes a single require-
ment may determine the type of system. Usually, however, the various
factors tend to result in a compromise choice depending on their relative
importance and the views of the specifier, which may well be determined
by personal experiences, good or bad, of a coating system.

A limited number of well-recognised factors will generally determine
the broad choice of coating. Then other factors will be considered in the
final selection.
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14.2 Factors influencing the selection of coating
systems

(i) The environmental conditions are clearly of fundamental importance.
For aggressive situations only highly resistant coatings will be considered,
whereas for mild conditions less resistant and usually cheaper coatings
may be preferred, not only because the coating materials are cheaper but
because, generally, other parts of the coating process, e.g. application, are
also more straightforward. (Environmental conditions are considered in
detail in Section 14.3.)

(ii) Access for maintenance is clearly an important factor, particularly if
there is only a limited period during which maintenance painting can be
carried out, e.g. on an offshore structure. If access is both difficult and
expensive, this will obviously influence the nature of the coating system to
be selected. On the other hand, if access is straightforward, although it
may still be desirable to choose a high-quality system, it will not be an eco-
nomic necessity from the standpoint of maintenance costs.

(iii) Apart from the problem of access, the requirements for mainte-
nance will vary and, depending on the pattern, it may be preferable to
apply less resistant coatings which have advantages, e.g. in application,
with repainting at regular intervals to ensure a sound protective film. In
other situations there will be a preference for long periods between main-
tenance.

(iv) The importance of the structure will clearly influence the choice of
coating system. Structures are not all equally important with respect to
problems arising from maintenance, planned or unplanned. The financial
losses ensuing from the requirement to take a structure wholly or partly
out of service will vary considerably. Structures considered important in
the sense that problems will be costly to rectify or will produce unwelcome
publicity will generally be coated to a higher standard than others.

(v) The facilities to apply the selected coating must be available within
the time-requirement of the project. Where the coating system is con-
sidered at an early stage, then the required arrangements for coating appli-
cation can usually be organised, though sometimes at a considerable cost.
However, the choice of, e.g., a galvanised coating would be influenced by
the knowledge that the nearest plant was 500 miles from the fabrication
shop. Again, there is a limit to the size of section that can be galvanised
and this would have to be taken into account in the design of some struc-
tures. Although galvanising has been taken as an example, the situation
can arise with all shop-applied coatings and many other coatings which
require specialist application.

(vi) The choice of the coating may well be influenced by the problems of
transportation to a site some distance from where the coating is applied.
The resistance of the coating to mechanical damage and the ease and
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standard of repair of such areas will be important factors in the selection
process.

(vii) When cathodic protection is employed, then the system chosen
must be of the non-saponifiable type.

(viii) The ability to carry out maintenance without undue problems is
important and it may be preferable to choose coatings that will not require
special operations, such as blast-cleaning, to ensure good intercoat adhe-
sion when repainting.

(ix) Ease of application both initially and at maintenance may influence
the choice of coating system, particularly if the application is to be carried
out at a site where there is a shortage of skilled operators.

(x) Cost is always important and usually plays an important role in the
selection of coatings (see Section 14.5).

(xi) The choice of the coating may be determined by its ability to resist
certain chemicals or solvents, e.g. for tank linings.

Many other factors can be taken into account. Some, although not import-
ant technically, may nevertheless affect the approach to selection, so all of
them must be considered at an early stage. Typically, if the requirement is
for a glossy blue finish, a range of materials can be discounted. Even if
such a material can be applied as a finishing coat to a system of more dura-
bility but less pleasing appearance, overall maintenance requirements will
be affected by the need to retain the cosmetic appearance.

Experience is clearly an important element to be taken into account
when selecting systems, provided it actually relates to the situation in
hand. Differences in climatic conditions, particularly temperature and
degree of wetness, may have a considerable effect on the performance of a
coating. With metal coatings the life may be directly related to the con-
ditions of exposure and these must be known in some detail before relat-
ing the probable performance at one site to that obtained at another.

14.3 Selection of coatings for specific
environments

Environments can be categorised in different ways but the broad classifica-
tions in Table 14.1 are commonly used. Sometimes descriptive terms such
as ‘Rural’ are used and these have been included. These categories can be
deceptive, so-called rural areas can be in a wet, marshy environment or
windward of pollution from industry, not necessarily near-by. The time
that a surface stays wet is an important factor. In Europe for example, sur-
faces facing north will stay wetter longer than those facing south. This
particularly affects metals, such as iron and steel substrates and metallic
coatings such as zinc and aluminium, but also plays a part in the deteriora-
tion of paint coatings. A particularly difficult environment is where there is
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a corrosive atmosphere, such as salt spray onto surfaces that are not regu-
larly washed by rainfall. The soffit of a motorway bridge where the road is
salted in winter is a typical example. Even interior surfaces are not
exempt. ISO 12944 ‘Corrosion Protection of Steel Structures by Protective
Paint Systems, Part 2 Classification of Environments’, gives the corrosion

Table 14.1 Types of environment

Type Description

Atmospheric exterior
Slight pollution Areas without heavy industry with
inland (rural) low pollution levels
Polluted inland A reasonable level of pollution arising
(semi-industrial) from industrial processes sited some

distance away. Suburban areas of large cities
Highly polluted High pollution near certain industrial
inland (industrial) processes, airborne chemical particles

and sulphur dioxide
Chemical pollution Near specific chemical process plants
inland (chemical) with severe pollution by specific cor-

rosive species
Coastal non- Near the coast away from industry but
polluted (marine) with chloride contamination
Coastal polluted As above but with additional pol-
(industrial– lution from industrial or chemical
marine) processes

Atmospheric interior
Very warm Virtually no condensation, typically

inside a modern office building
Dry, some Not always heated, so some conden-
condensation sation. Typically general storage

building
Prolonged This covers a range of environments
condensation inside buildings where industrial pro-

cesses take place. May be very corros-
ive to steel if chemical fumes persist.
Typically a pickling shop

Immersed Although seawater is generally more
corrosive than river water, from the
coating selection viewpoint they can
be considered as one environment

Splash zone Particularly corrosive to steel. More
between low problems than with fully immersed
and high tides because cathodic protection not

effective
Soil burial A range of soils of different corrosivity

but generally high-duty coatings
and/or cathodic protection used
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rate of steel in thickness loss in microns per year as 50 for both the interior
of rooms with high humidity and for an urban exterior.

When considering the aggressivity it should be appreciated that the
environments do not necessarily have the same effect on bare steel and
coatings (see Table 14.2). This is old data from the time when industry in
Sheffield made it one of the most corrosive areas in the UK. Now in
common with most industrial areas in Europe, acid pollution in the atmo-
sphere is considerably reduced, but the implication of Table 14.2 remains
relevant.

Environments that would not be considered particularly corrosive to
steel may cause early breakdown of some coatings. Even the colour of the
paint may influence its performance in some environments. For example, a
problem with skin curing of black coal tar epoxy on piling being installed
in the Middle East was alleviated by application of a temporary coating of
white emulsion, thus reducing surface temperatures by 5°C. Ultraviolet
rays from the sun have no significant effect on steel corrosion but can
cause breakdown of organic coatings.

The corrosiveness of an environment to steel is important because, if the
coating breaks down to allow rusting of steel, the rate will influence the
course of further coating breakdown.

14.4 Types of coatings

Hundreds of different coating materials are available and these can be
incorporated into an almost indefinite number of coating systems.
However, the various coatings fall within fairly easily defined groups.
Although there are many differences within the groups, there are even
greater differences between groups. Consequently the first stage of selec-
tion is to choose the types of coating that are likely to be suitable in a
particular set of circumstances.

To assist in the selection process, the various coatings are discussed in
detail in Chapter 4 for paint coatings, Chapter 6 for high-duty coatings and
Chapter 7 for metallic coatings.

Table 14.2 Paint performance and steel corrosion in different environments

Type of environment Sheffield Calshot

Exterior/polluted Coastal/non-polluted

Corrosion rate of bare steel (µm/year) 109 28
Life to first maintenance of oleo- 6 6
resinous paint system (years)

Data from Sixth Report of the Corrosion Committee, Iron and Steel Institute, Special Report
No. 66, London, 1959.
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14.5 Costs of protective systems

Some form of economic assessment is required to provide a basis for the
selection of protective systems. The initial cost is important but proper
comparisons can be made only by taking into account the total costs over
the life of a structure, i.e. all the maintenace costs added to the initial cost.
In practice, comparative protective coating costs are meaningful only over
a period of about 30 years, so for structures with long design lives, e.g.
highway bridges, there is little point in assessing costs over a period of 100
years.

To achieve genuine comparisons, the costs are usually based on Net
Present Value (NPV). The calculation is based on the standard formula
for compound interest

present value (PV)�

where i is the interest rate expressed as a decimal, e.g. 15%�0.15, and n is
the number of years. This formula is the basis of ‘discounting’, i.e. future
value can be discounted to present value. If the interest rate is, say, 10%
then if a sum of £1000 is required in 3 years’ time, the present value would
be:

�
1

1

0

.1

0
3

0
� or about £750

In other words, if £750 is invested now at 10% it will provide the £1000
required for maintenance in 3 years’ time.

The calculation can be carried out for the lifetime of the structure by
adding all the maintenance period costs together. If, additionally, the
initial cost of protection is included, then the formula for calculating the
total cash required for protection, including investing for maintenance, i.e.
net present value (NPV), is:

NPV �C� � � . . .

where C� initial cost, M�maintenance cost in year n1, n�number of
years to each maintenance period and i� interest rate.

In practice it is difficult to make accurate assessments of NPV because of
the variables such as inflation and interest rates, which cannot be forecast
with any certainty. On the technical side, it is not always an easy matter to
predict the time period between maintenance paintings. Many other factors
can also make long-term forecasting difficult. These include the following:

(i) Over the lifetime of a structure, changes may be made that influence
the costs of maintenance. Further services may be required, parts may be

M2
�
(1 � i)n2

M1
�
(1 � i)n1

future value (FV)
��

(1 � i)n
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added or alterations may be made, and these may involve increased costs
arising from access difficulties.

(ii) The actual use for which the structure was designed may change, so
altering the maintenance requirements.

(iii) The environment may alter for a variety of reasons, not least the
construction of other plants in the vicinity, which may increase the overall
aggressivity of the conditions that the coating has to withstand. Further-
more, this may increase overall costs because of the requirements to
prevent damage to other structures adjacent to the one being repainted,
e.g. from blast-cleaning operations.

(iv) The design life of a structure is based on certain long-term assump-
tions which may change with time. This may involve the closure of plants,
making a structure obsolete; alternatively, the life may be increased well
beyond the initial intention.

(v) Changes in the nature of the area in which a structure is sited may
lead to requirements for a higher standard of appearance, so leading to
increased maintenance for purely aesthetic reasons.

(vi) During the lifetime of a structure, new techniques for surface prepa-
ration and coating application may be developed. These, and the introduc-
tion of new coating materials, may alter the approach to maintenance and
result in a complete re-assessment of the protective requirements.

The overall economic assessment may be outside the control of the spe-
cialist concerned with steel protection because accountants will decide the
requirements for the return on investment. Their techniques will be deter-
mined by, and their decisions will be made on, facts and data not necessar-
ily available to the coatings specialist or engineer concerned with the
project. Methods such as the ‘internal rate of return’ may be used to deter-
mine the advantages to be gained on different levels of investment. It may
be decided that little financial benefit will accrue from a higher initial cost
of protection despite the longer-term benefits of lower maintenance
requirements.

The engineer or coating specialists should offer clear alternatives with a
reasonable assessment of costs and, at least for the initial protection, these
can be determined with some accuracy.

14.5.1 Calculating the costs of alternative protective
systems

The basic economic assessment concerns the overall comparison of differ-
ent systems for protecting a structure. The number of systems suitable for
a particular situation will vary. In a rural atmosphere almost every possible
system could be considered, whereas for the immersed part of a jetty to be
cathodically protected only a limited number of types of system would be
technically feasible. In general the cost of coating materials is a small part
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of the overall cost and in the majority of cases it pays to use the best
materials available.

In calculating costs, technical and ‘common sense’ aspects should not be
ignored. The costs that are relevant are those quoted, not general costs
provided by a manufacturer or supplier at a time when he is not directly
involved in the project.

The main costs to be considered are for:

(i) Surface preparation
(ii) Coating application

(iii) Coating material
(iv) Overheads

If a paint system is taken as an example, then (i)–(iii) above can be estab-
lished reasonably easily. The overheads cover tools and equipment, super-
vision, administration, inspection, scaffolding, delay costs and disruption
costs. The delay and disruption costs may be greater for one system than
another and in some cases may be the fundamental factor in choosing a
system.

The actual costs will be obtained directly from contractors where work
is offered to tender or where particular firms are invited to offer quota-
tions for the protective system. In such cases, the overhead costs such as
tools, equipment and supervision will be included in the overall price. As
the cost will be based on a specification, this must be prepared so that dis-
putes are kept to a minimum, otherwise costs may well escalate. Where
the work is being carried out by direct labour, all the overhead costs must
be included in the calculations. Each of the main factors will be considered
briefly.

14.5.1.1 Surface preparation

The cost of surface preparation will largely depend upon the condition of
the surface. Table 14.3 shows an example of the amount of abrasive used
on different surface conditions to achieve particular visual standards of
cleanliness. More importantly from a cost point of view this also relates to
time spent. It must also be remembered that this cleanliness is only to
visual standards. For initially rusted and pitted surfaces, there is a need for
chemical cleanliness and this will probably add extra cost.

The cost of manual cleaning has not been included because in practice it
is so variable, depending upon the thoroughness of the application and the
result achieved. In the literature many surveys claim that the cost is about
half that for blast-cleaning. Others, particularly in the USA, claim that to
obtain the highest standard of visual cleanliness with power tools is about
the same cost as achieving SA2�� by abrasive cleaning.
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14.5.1.2 Coating application

In broad terms, the labour costs for application are in the ratio of about
1 :2 :3 :4 for airless spray (the cheapest), air spray, roller and brush. On the
other hand, paint ‘losses’ for the methods are about 30% for air spray and
5% for roller and brush, so additional paint costs must be balanced against
labour costs. Further additional costs may arise with spraying, e.g. for
masking and protection of adjacent steelwork.

Paint and sprayed metal coatings are usually costed by area, whereas
hot-dip galvanising is costed by weight of steel. The type of paint influ-
ences the application costs. Generally, alkyd paints would cost 15–20%
less to apply than the two-pack types of paint.

14.5.1.3 Coating materials

The cost of metal coatings can be calculated fairly easily, although hot-
dipped galvanised coatings are usually specified as weight per unit area
and sprayed coatings by thickness. For paint coatings, prices should not be
compared by the price per unit volume of wet paint because of the varia-
tions that occur in solids content. The factor of importance is the dry film
thickness/unit area covered. Paints generally have a solids content of
40–50% (vol/vol) but this can be much lower with some resins; on the
other hand, with solventless paints the solids are virtually 100%.

Covering powers are quoted by paint manufacturers and these usually
include an allowance for losses during application. Such losses arise in a
number of ways, e.g. by overspraying and paint remaining in the can or

Table 14.3 Surface preparation related to initial condition of steel

Kilogrammes of abrasive used per 10m2 by dry blasting

Initial condition Visual standard of cleanliness

Sa3 Sa2 �� Sa2

Loose millscale or 4.06 3.85 2.03
light rust or
no pitting
Tight millscale or 5.62 5.33 2.79
general rust or
light pitting
Painted surface or 7.27 6.89 3.64
heavy rust or
moderate pitting
Thick paint or 10.15 9.64 5.07
rust nodules or
heavy pitting
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application equipment at the end of the day. The losses depend on the effi-
ciency of the applicator but some are inevitable. Furthermore, it is not
possible to achieve the exact thickness of paint coating specified, so it will,
in practice, be slightly thicker, hence requiring additional paint. Rough
surfaces also require additional paint to give adequate coverage.

14.5.1.4 Overheads

Overheads may cover a considerable percentage of the total cost of paint-
ing. They will, of course, be included in a tender for a job. They are
important because if they are more or less fixed, irrespective of the paint
system to be used, then in calculating the cost per unit of life of a coating
system, the longer-life and usually more expensive paints will show to
advantage.

14.5.1.5 Other aspects of coating economics

Many of the costs involved in coating can be assessed fairly accurately but
others are more difficult to calculate. The type of paint may have an influ-
ence quite apart from its durability. Typically, paints which dry slowly may
add to the overall cost in the applicators’ shops or on-site. Many epoxy
paints will not cure below about 5°C, so delays may arise in some circum-
stances. There may be a critical time period for overcoating certain types
of paint; this may cause problems and add to the overall cost. Some types
of paint systems require careful handling to prevent damage during the
full-drying period of the film. Stacking of steelwork can be a problem with
some paint films because they tend to stick together if not fully dry, e.g.
solvent evaporation types. When determining comparative costs prior to
selection of the coating system, specific figures must be used rather than
general costs per unit area. These costs vary considerably with the type of
work and must be taken into account. The geometry of the steelwork, e.g.
simple surfaces in tanks compared with lattice girders, and the problems of
access, will have a marked influence.

In 1991 in the UK, the SCI Study Group on Maintenance Cost of
Bridges obtained some sample costings for maintenance painting a steel
bridge from one major painting contractor. The costs are now out of date,
hence factors are used to provide a guide for this single instance, indicat-
ing relative costs and some of the factors that need to be taken into
account.

1 Cost of access
(a) Provide suspended scaffolding, double-boarded with polythene

membrane in between and sheeted-in using tarpaulins to soffit and
sides of bridge. FACTOR 1.0 � PER M2
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(b) Provide all necessary heating and lighting within the scaffold area.
FACTOR 0.4 � PER M2

2 Cost of blast-cleaning
This will be dependent upon the substrate encountered.
(a) Remove unsound metal coating down to clean steel; as for Sa2��.

FACTOR 3.0 � PER M2

(b) Remove all existing unsound two-pack epoxy to clean steel as Sa2��.
FACTOR 2.4 � PER M2

(c) Remove unsound paint down to clean steel as for Sa2��.
FACTOR 1.6 � PER M2

3 Cost of grit and debris removal
(a) Remove non-toxic waste at cessation of each shift to skip.

FACTOR 0.1 � PER M2

(b) Remove toxic material to sealed skip, stored in locked compound
overnight and carted to licensed tip. FACTOR 0.35 � PER M2

4 Paint application costs
(a) Prepare and apply by airless spray conventional five-coat alkyd

system to 325 microns min. dry film thickness.
FACTOR 1.6 � PER M2

(b) Prepare and apply by airless spray five-coat micaceous iron
oxide/silicone alkyd system to 325 microns min. dry film thickness.

FACTOR 2.4 � PER M2

(c) Prepare and apply by airless spray four coats of 2-part epoxy to 50
microns min. dry film thickness. FACTOR 4.0 � PER M2

5 Closure costs
Where it is necessary for work to be carried out over the highway, road
management costs would be in the order of

FACTOR 0.6 � PER M2

Notes
The above costings are for a typical steelbox/composite type structure,
over a highway where the soffit height does not exceed 10m from the car-
riageway. Access charges could be reduced if the headroom were, say,
only 6 m, but the traffic management costs would probably increase by an
amount similar to the savings.

On a bow string structure the above costs would be increased by
75–100% (except access costs would only increase by approximately 10%).

Work done during possession periods over a railway would increase the
above costs by approximately 100% (based upon a four-hour possession).

The additional costs incurred for work over waterways would equate to
road management savings, resulting in no overall increase, with the excep-
tion of disposal costs and these would increase by approximately 100%.

The final cost has many variants, not least market forces.
Periods of low activity can alter costings by as much as 100% and this
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position can quickly reverse if there is an over-supply of activity in the
market place. The above figures are offered as an average in normal
market conditions.

14.5.2 Initial costs of protective systems

The Steelwork Corrosion Protective Guide (see Further reading) published
jointly by steel, paint and metal coating interests, provides costs for a
number of commonly used systems. The actual costs are now out of date
but the broad comparisons are included in Table 14.4. Clearly there can be
widespread variations in practice depending upon the type and situation of
the structure. Nevertheless, the table provides some indication of initial
costs and also requirements for deciding whether coatings are to be
applied in the shop or on site.

Table 14.4 Comparative costs of protective systems

Surface Protective systemb Thickness Site- or Comparative
preparationa (µm) shop-applied cost

MC Zinc phosphate/alkyd 35 Site �
HB zinc phosphate/alkyd 75
HB alkyd 60

BC Sa2�� Blast primer 20 Shop 1.26x
HB zinc phosphate alkyd 60 Shop
HB alkyd 60 Site

BC Sa2�� Two-pack zinc-rich epoxy 25 Shop 1.58x
HB zinc phosphate/alkyd 75 Shop
MIO/alkyd 50 Site
MIO/alkyd 50 Site

Pickle Hot-dip galvanisation 85 Shop 1.16x
Pickle Hot-dip galvanisation 85 Shop

T wash Site 1.7x
HB chlorinated-rubber 75 Site �

BC Sa2�� Two-pack zinc-rich epoxy 25 Shop
Two-pack MIO/epoxy 85 Shop 1.7xTwo-pack MIO/epoxy 85 Shop
HB chlorinated-rubber 75 Site

�
BC Sa2 Hot-dip galvanised 140 Shop 1.6x
BC Sa3 Sprayed aluminium or 150 Shop 2.2x

sprayed zinc, two coats
of sealer

a MC� manually cleaned. BC�blast-cleaned.
b HB�high build. MIO�micaceous iron oxide pigment.
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Further reading
Useful publications on the costs and economic assessment of protective coating

systems, include the following:
Appleman, B. R., Economies of corrosion protection by coating. J. Protective

Coatings and Linings (March 1985) 26–33.
Brevoort, G. H. and Roebuck, A. M. (1979) The simplified cost calculation and

comparison of paint and protective coating systems. Expanded life and
economic justification. Corrosion 79. Paper No. 37. NACE, Houston, 1979.

Federal Highway Administration, Coatings and corrosion costs of highway struc-
tural steel. Report No. FHWA-RD-79-121, Washington, 1980.

Mitchell, M., Selecting protective coatings based on cost/performance analysis,
Corrosion Management (Jan/Feb 1999) 14–20.

National Association of Corrosion Engineers, Direct calculation of economic
appraisals of corrosion control measures, RP-0Z-72, NACE, Houston.

Roberts, J. W. and Davis, L. H., Evaluation of bridge corrosion cost model. NACE
Conference, 1982, Paper 140.

Roebuck, A. H. and Brevoort, G. H., Coating work costs – the selection and justifi-
cation of coatings and galvanising, Materials Performance (Oct 1984) 46–52.

Sisler, C. W., Materials Protection, 9 (1970) 23.
Steelwork Corrosion Protection Guide: External Environments. Available from

Paintmakers Association of Great Britain Ltd., London.
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