
Chapter 8

Writing effective
specifications

A painting specification has five main objectives:

(i) As part of the contract to state the means by which the required life
of the protective system is to be achieved (‘means’ includes mater-
ials, surface preparation, application, storage, handling, erection
and inspection at all stages).

(ii) To serve as a basis for accurate pricing and tendering.
(iii) To be a complete reference document for suppliers of materials,

contractors, sub-contractors and all other parties to the contract.
(iv) To provide guidelines and authority for the painting inspector.
(v) To provide the basis from which any subsequent disputes, failure

investigations and possibly arbitration can be resolved.

Writing effective specifications is an important factor in achieving a suc-
cessful painting or repainting contract. The specification could be con-
sidered as ‘the rules of the game’. If these are unclear to the players, the
spectators or the referee, the game becomes an argument between the
players and the quality of the game is lowered.

The specification should say what it means and mean what it says.
There can never be any disadvantage in preparing a sound specification.
It will probably be criticised by those involved in implementing it.
Contractors often consider the painting specification to be too long,
too inflexible, not based on common sense and with convoluted
clauses and pseudo-scientific mystique. Although the idea of leaving it
all to their knowledge and experience to ‘do a sound workmanlike job
as usual’ is not realistic, there is often some justification in their com-
plaint.

The expertise and experience of the contractor should not be disre-
garded and it may be advisable to make changes to the specification on
their advice. However, such changes should be made only after careful
consideration. They should not be made purely to suit the convenience of
the contractor if there is any possibility that this will result in a reduction
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in paint performance, particularly when the contractor is off-site or has no
further contractual responsibility.

The drafting of a specification requires technical expertise and should be
prepared by somebody who understands the technology involved in
coating steel. The wide use of computers has led to the adoption of
standard specifications with inserts to meet the specific project. Too
often such specifications contain clauses that are not relevant, do not allow
for any advances in technology and often with conflicting requirements as,
for example, with the paint manufacturer’s paint data sheets. The final
specification must always be studied carefully to ensure that it does
provide relevant requirements. It must provide clear guidance for every
stage of the process. It should be unambiguous, practicable and achiev-
able. There is often vagueness in specifications, which arises from the
specifier having some idea what is required, but not knowing how it can be
achieved.

A typical example is writing statements such as:
‘Remove all surface contaminants likely to impair the subsequent per-

formance.’
The specifier may sleep soundly at night believing that all contingencies

have been covered whereas, with the best will in the world, the require-
ment is unenforceable. Whereas to state in the specification exactly what
contaminants, and their unacceptable limits, at least gives the contractor
the opportunity to agree to and make allowance for, any extra work that
may be required.

Without specific instructions the contractor will inevitably and under-
standably take the easiest and cheapest path. This may not cause problems
with the coating system immediately but it is probable that its life will be
reduced, leading to increased whole-life maintenance costs.

Another common inclusion in specifications is the words ‘or similar’.
Unless further defined, this is too vague to be of use. The requirement
must be defined as exactly as possible. A good painting specification
should be a help not a hindrance to all parties, including the painting con-
tractor, who should then know exactly, not only what is required, but that
it can and will be enforced.

8.1 Scope of the specification

Ideally the painting specification should contain the following:

(a) Scope.
(b) Documents.
(c) Pre-job conference.
(d) Surface preparation.
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(e) Materials.
(f) Control of coating materials and testing.
(g) Coating application.
(h) Workmanship.
(i) Areas of special treatment.
(j) Handling and transport.
(k) Remedial work.
(l) Inspection.
(m) Safety.

Each of these items is now considered in detail.

8.1.1 Scope

It is useful to define the scope of the work and to provide general informa-
tion that will assist the contractor to carry out the work satisfactorily.
Aspects that can usefully be included are:

(a) Type of structure.
(b) Location of structure.
(c) Location of coating operations.
(d) General environments where coating is to be carried out.
(e) Areas of special attention.
(f) Problems of access and timing of operations, particularly for mainte-

nance painting.

8.1.2 Documents

This should include all relevant Standards and Codes of Practice.
In the past, at least British Standards were definitive documents

and provided a set of requirements that were contractually binding,
whereas a Code of Practice, such as the former BS 5493 :1977 ‘Code
of Practice for protective coating of iron and steel structures against
corrosion’ set out all the options and advised rather than specified. Cur-
rently with International, European and identical British Standards,
the distinction is less clear. An example that illustrates this is BS
7079-D2-2000 (ISO 8504-2-2000) ‘Preparation of steel substrates
before application of paints and related products. Part D2 Abrasive blast-
cleaning’. This gives a Table of abrasives and their properties, different
blast-cleaning methods and their effectiveness and limitations and pro-
cedures to be used before, during and after the cleaning process. All very
useful information but not definitive, the specifier must make the selection
to suit requirements. This can be illustrated with the following example.
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Within the Standard there is a Note to the effect that: ‘It may be advanta-
geous to remove heavy, firmly adherent rust and scale by hand or power
tools before blast-cleaning.’ In practice, if there is heavy rust or scale,
there is no question that this is the quickest way to get the job done.
However, most blast-cleaning operators object strongly to putting down
the blast nozzle and using hand or power tools, even assuming that they
are available.

So, for any particular job and the conditions that exist on that job, the
specifier must not specify that all work shall be carried out according to BS
7079 Part D2, but must state specifically which method is required from
that Standard. Then the contractor knows exactly what is expected and
can quote a realistic price for the work.

8.1.3 Pre-job conference

This is an American idea that is not normally included in UK speci-
fications, but one that can be very valuable. It ensures that all interested
parties, such as the project team, paint supplier, painting contractor,
inspector and safety engineer, meet before the work starts to study the
specification and paint manufacturer’s data sheets and resolve conflicts,
misunderstandings, ambiguities, etc. at an early stage. This has often
proved valuable in practice. It is important to note that this is a meeting
after the contract has been let but before the work starts.

It is not a pre-contract meeting, which has a different motive altogether.

8.1.4 Surface preparation

The method of surface preparation and standards required should be
defined to obtain both what is possible and what is necessary. Ideally for
maintenance painting this information is obtained from a pre-contract
survey and feasibility trial (see Chapter 11). Specifications for blast-
cleaning or hand or manual cleaning are straightforward with the Stand-
ards now available. In practice Standards for visual cleanliness seldom
match well with the cleaned surfaces; the type of steel and the type of
abrasive influences the appearance. Consequently, it is not unusual to
specify special test panels, which are blast-cleaned to an agreed standard
and are then used as a reference for subsequent work.

Where rusting of the steel surface has occurred, and particularly if there
is significant pitting and the subsequent exposure is to wet conditions, i.e.
condensation, rainfall, or immersion, then if long-term maintenance-free
life is required, it will be necessary to specify a cleaning method capable
of removing soluble salts from the surface. It is also important to specify,
for example, ultra-high pressure water-jetting (see Chapter 3), and the
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means of monitoring that the visually cleaned surfaces are also adequately
chemically clean (see Chapter 9), and the acceptable limits for any con-
tamination.

8.1.5 Materials

Because of the difficulty in specifying paint composition in detail, there are
very few meaningful paint standards. Therefore, in specifications they
have to be defined by choice of manufacturer or generic type. However,
generic description may provide only a limited indication of the composi-
tion and performance characteristics of a particular paint. If several pro-
prietary materials are specified it is important to ensure that they have
similar properties. This is best determined by careful study and compari-
son of the respective data sheets.

If any differences are noted, the paint suppliers involved will undoubt-
edly provide an explanation.

8.1.6 Control of coating materials and samples

The specification should cover the requirements for storage of paints and
other coating materials. Where appropriate, any requirements regarding
temperatures for storage should be included. It should also provide clear
instructions regarding the facilities for storage and the requirements
for receipt and issue of paints to ensure that early deliveries are not
retained beyond their shelf lives, while later deliveries are not issued
immediately.

Many large organisations, for example the UK Highways Agency, carry
out routine sampling and testing of paint materials, both as delivered and
as being used by the applicators. It is claimed that this has proved to be
worthwhile and in many instances resulted in an improvement in the paint
manufacturer’s own quality control but more importantly with less prob-
lems with the actual paint application.

Where paint testing is to be carried out, the specification must state
clearly whether this is to be done and reported upon before the painting
commences, or whether samples are to be retained for subsequent testing.
The number of samples required and whether they are to be in the form of
unopened containers, or whether samples are to be taken during paint
application, must also be made clear. The responsibility of the contractor
or whoever may be responsible for collecting and dealing with any samples
should be specified and, where appropriate, the method to be used for sub-
mitting them for test and the name of the test laboratory that will carry out
the tests should also be included.

The tests will usually be specified separately unless they are to be
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carried out on-site, in which case the details will be given. Site tests will
usually be of a comparatively simple nature, generally carried out by the
inspector. If the test results are required before any painting is com-
menced, this should be stated.

The preparation of paints for use is an important factor in ensuring
sound application and appropriate requirements must be included in
the specification. These might include mixing instructions, which are
particularly important for heavily pigmented and two-pack materials. The
specification may call for all paint manufacturers’ data sheets, but it is
usually advisable to draw particular attention to critical points. These may
include the restrictions on using certain two-pack materials in low-
temperature conditions and the strict use of thinners and solvents in
accordance with the data sheets. Any relaxation of these requirements
should be made only by agreement with the client or his representative,
and this should be stated.

8.1.7 Coating application

Application has a significant influence on the quality of coating produced,
but is one of the more difficult parts of the process to control. Often the
specification covers little more than the dry film thickness requirement.
There are a number of factors involved in paint application that should be
considered for inclusion in a specification. The manufacturer’s data sheets
should be followed implicitly, except where the client agrees to changes. In
particular, attention must be paid to the following:

(i) Drying time.
(ii) Minimum and maximum interval before overcoating for the appro-

priate ambient temperature, where applicable.
(iii) Use of only the recommended thinner.
(iv) Only the recommended volume of thinner must be used for the

particular application method chosen.
(v) Correct nozzle orifice to be used as recommended by coating manu-

facturer for the particular method of spray application.
(vi) Nozzle pressures as recommended.

(vii) Mixing instructions for paints to be followed.
(viii) Pot and shelf lives to be noted for the appropriate ambient tempera-

ture, and paints to be disposed of if they have reached such lives
before application.

Specifications should stipulate the requirements for the proper cleaning of
equipment and the necessity for checking that it is operating properly. The
working conditions will influence the quality of the coating and the

198 Steelwork corrosion control

© 2002 D. A. Bayliss and D. H. Deacon



requirements will vary depending on whether the painting is carried out in
the shop or on-site, but they should be clearly specified.

Ideally, the facilities in the shop should be thoroughly checked before
any painting is undertaken. However, where this has not been done,
certain requirements should be stipulated:

(i) The minimum and, where appropriate, maximum temperatures for
paint application.

(ii) Prohibition of heaters that pollute the shop with exhaust products.
Only indirect heating should be allowed where the ambient temper-
ature has to be raised, and the heating should not impinge directly
onto the painted surface.

(iii) Coatings should not be applied under conditions where condensa-
tion or moisture on the surface has occurred or is likely to occur.
This can be specified by reference to the relative humidity, dew
point and steel temperatures (see Section 9.5.3.4).

(iv) Lighting must be adequate; a figure of 500 lumens falling on the
surface is considered to be satisfactory for most operations, but this
will depend on factors such as the type of shop and the colour of
the coating. In some cases an increased amount of light may be
required.

(v) Blast-cleaning facilities must be sited so that dust does not blow
onto the areas where coating application is being carried out. Where
appropriate, tests can be specified. Dust should preferably be
removed by vacuum methods rather than by sweeping it from one
surface to another.

(vi) Ventilation must be at a level to ensure proper safety standards,
both regarding threshold level values and explosive limits. The
latter, which is normally higher than the former, can be reached if
operators are using a mask supplied with fresh air and therefore do
not notice or concern themselves about the toxicity of the threshold
level values.

On-site, additional restrictions may be necessary on the conditions accept-
able for paint application and these should be stipulated. These will gener-
ally cover the suspension of operations during periods of rain, snow, etc.,
or where condensation has occurred or is likely to do so. Where relative
humidity checks are specified, there should be a requirement that they be
carried out close to the steelwork in question. Often condensation will
occur on ground-facing or sheltered steelwork, even though freely exposed
steelwork may be dry. Relative humidity and steel temperature measure-
ments taken some distance from areas liable to condensation may not
reveal the potential problems. Where shelter, e.g. of suitable sheeting, is
specified so that site work can continue under adverse conditions, it will
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still be necessary to check for changes in relative humidity and this should
be included in the painting requirements.

It is always necessary to ensure that surfaces to be painted are free
of dust, grease, etc., and methods of checking these requirements are
considered in Section 9.5.1.3. However, when working on-site addi-
tional clauses may be required to ensure that all foreign matter, e.g.
cement dust, is removed before applying paint. In marine situations,
account must be taken of chloride contamination even when the surface
appears to be dry. The specification should call for checks that chloride
contamination is absent or is at an acceptably low level for the coatings
being applied.

8.1.8 Workmanship

The work shall be carried out strictly in accordance with the specification
and paint maker’s current instructions and work performed by skilled
workman in a safe and defined workmanlike manner. The obvious
problem is that the terms ‘skilled’ and ‘workmanlike’ are vague and diffi-
cult to define. The specifier may be able to insist on some proof that the
operators are capable of carrying out the work to a satisfactory standard.
One of the advantages of employing independent paint inspectors is that if
they are suitably qualified they should be experienced in paint application
themselves and will soon detect those that are not.

8.1.9 Treatments of special areas

The above discussion has been concerned with the cleaning and treat-
ments of bulk steelwork but, in practice, steelwork is fabricated. This may
involve both the welding and bolting together of sections. Furthermore,
fabrication involves cutting and drilling steelwork. These operations and
the overall design of the structural elements will have an influence on
coating requirements. The influence of design on corrosion and its control
are considered in Chapter 10 and it is recommended that designs should
be audited to reduce the likelihood of problems arising because of unsatis-
factory features such as water-traps. So far as the specification is con-
cerned, it is important to check beforehand that areas that will be difficult
to coat, either initially or during maintenance, are suitably protected; if
necessary by extra coats of paint. Additionally, the stage at which protec-
tive coatings should be applied in relation to fabrication must be taken
into account and reflected in the specification. If areas of the steelwork are
to be fully or partially enclosed, then they would be coated before such
work is completed. Painting is similar to welding in that access for the
operator is necessary if the work is to be properly carried out. Treatments
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in welded areas should be clearly specified and the following points should
be covered:

(i) Where a suitable blast primer of the ‘weld-through’ type is specified,
then no special treatment of areas to be welded is required prior to
the actual welding operation.

(ii) Where such primers have not been specified, then areas adjacent to
the weld should be suitably masked or painted with the full system,
which must be removed before welding is carried out. The distance
from the weld where areas are to be masked or where paint must be
removed will depend upon the size and thickness of the steel sec-
tions, but a strip of 50mm width is considered to be satisfactory for
most purposes.

(iii) Although grinding of the weld to a smooth, rounded profile may not
be required from the standpoint of structural reliability, it may be
advantageous to ensure sound performance of the coatings applied
to the weld area. This should be specified if required.

(iv) The surface preparation requirements after welding should be stipu-
lated: mechanical cleaning to remove weld spatter, slag, etc., fol-
lowed by blast-cleaning will provide the best surface for paint
application, even where the welds have not been ground flush.
Nevertheless, whatever choice is decided upon, the methods should
be specified. If alkaline deposits are likely to be produced by the
welding process, then if the weld is to be hand cleaned, e.g. by wire-
brushing, suitable washing with clean water should be specified.
Additionally, a requirement for a check on pH, using suitable test
papers, should be included. This will ensure that alkaline deposits
are removed.

Welding areas are often weak points with regard to the performance of
coatings applied to them, and proper treatments should be specified. Coat-
ings in the vicinity of welding may well be affected by the heat produced in
the process, which may be conducted to areas some distance from the
weld. This may result in the disintegration of coatings and, with some
materials, the production of corrosive residues, e.g. acids. Such problems
should be avoided by suitable specifications.

Fasteners, such as nuts and bolts, present problems of a different nature
and the specification should be drafted to ensure that they are coated to a
standard equivalent to that of the rest of the steelwork. Where steelwork
is coated in the shop and bolted on-site, only the finishing coat may be
applied on-site, unless the specification is written so as to ensure that the
fasteners receive an adequate degree of protection.

Where manual cleaning is used to prepare the surface of the main
steelwork, then black bolts may be similarly treated; but where
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higher-quality cleaning is specified, e.g. blast-cleaning, either the black
bolts should be blast-cleaned in situ or be replaced by pickled or zinc-
coated bolts.

High-strength friction-grip (HSFG) bolts should be treated in the same
way as above, but pickling should not be specified unless suitable pre-
cautions are taken to avoid hydrogen embrittlement. HSFG bolts
depend upon a suitable level of friction between the faying surfaces to be
bolted. Consequently, the specification should ensure that the surfaces are
blast-cleaned and masked, or coated with a material that will provide suit-
able slip coefficients, e.g. zinc silicate or sprayed metal. Where masking is
used, methods of removing the adhesive should be specified. At bolted
joints it is advised to specify immediate painting round the joint to prevent
ingress of moisture and, where appropriate, application of a suitable
mastic. For non-HSFG-bolted joints, it will be advantageous to paint the
contact surfaces before bolting, and if practicable to bolt up while the
paint coatings are still wet. The specification should take into account that
various services, pipes, etc., will be fitted to the main steelwork. Where
this is part of the overall design then suitable precautions can be taken by
stipulating the remedial measures to be taken where steel is drilled and the
coatings to be applied to brackets, etc., that will be fitted. However, this
work is often carried out in an ‘ad hoc’ manner or designs are changed. It
may be difficult in some circumstances to deal with the problem in the
specifications for coating the new work because those fixing the various
services are unlikely to receive a copy. In such cases, these matters can
only be dealt with at the hand-over inspection or at the first maintenance
repaint.

8.1.10 Handling, transport and storage

A good deal of damage may be inflicted on coatings during handling and
transport. It is therefore advisable to specify the fundamental require-
ments necessary to reduce such damage to a minimum, and to ensure that
where remedial work is necessary it is carried out correctly so that the
coating at damaged areas is equivalent to that originally applied. The
selection of the original coating and the decision whether to apply most of
the coating in the shop will take into account the probability of damage
and the difficulties likely to be encountered in repairing coatings. (Notes
on remedial work are provided in Section 8.1.11.)

The following points should be borne in mind when preparing this
section of the specification:

(i) Lifting devices should be of suitable material to prevent mech-
anical damage, e.g. nylon slings and rubber protected chains
(Figure 8.1).
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(ii) Where appropriate, special lugs should be welded to large sections
to facilitate lifting.

(iii) Attention should be paid to the packaging of components and small
items.

(iv) Coated steelwork should be packed to avoid contact between sur-
faces. Various forms of wrapping and packing should be considered,
depending on the size of the steelwork.

(v) All steelwork should be stacked correctly and raised from the
ground on suitable supports, e.g. timber. The height of the stack
should be limited to prevent undue pressure on the coatings on the
steelwork at ground level.

(vi) Where steelwork is protected by covers, e.g. tarpaulins, these should
be arranged to allow ingress of air to provide ventilation.

(vii) Sections should be marked and stacked to allow for removal with
minimum interference of the stack.

(viii) Steelwork to be transported as deck cargo must be coated to
provide protection during the journey and for periods spent in
storage on dock sides, etc.

(ix) Steelwork should be stored so as to prevent ‘ponding’, i.e. the col-
lection of water in pools on horizontal surfaces (Figure 8.2).
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Considerable damage and deterioration of coatings can occur during the
period between shop painting and final erection. The specification should
provide clear recommendations for handling. In some situations transport
and storage is the critical part of the whole coating operation and may
determine the type of coating to be used, and the relative parts of the
system to be applied on-site and in the shop. Coating systems for shop
application should be chosen so that they can be repaired effectively on-
site. For example, if the blast-cleaned steelwork is coated with a two-pack
epoxy primer and a two-pack epoxy micaceous iron oxide paint which, for
ease of maintenance, is to be top-coated with a chlorinated rubber system,
then all chlorinated rubber paint should be applied on-site. Otherwise, if
damage down to bare metal occurs during transit, it is almost impossible to
repair the system to the specification and to the same standard. For
example, top coats dabbed onto spots of damage may look satisfactory but
will eventually prove weak links in the overall protection. Damage to a
paint system requires that all of the damaged coats are repaired to the
correct thickness and with adequate drying times between coats. This is
likely to prove unpopular with those concerned with the construction pro-
gramme.
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8.1.11 Remedial work

The specification should cover the following points:

(i) All remedial repair and painting should be carried out as soon as is
practicable and before further coats of paint are applied.

(ii) Where damage does not extend to the steel surface, the paintwork
should be washed to remove contamination. The original paint
system should then be applied to the overall film thickness speci-
fied. All paintwork should be chamfered to ensure a smooth
coating. Where appropriate, e.g. for two-pack epoxies, the surface
should be lightly abraded to ensure good adhesion (see Section
13.6.20).

(iii) Where damage extends to the steel surface, the surface should be
cleaned by the original method specified to the required standard.
An area of approximately 25 mm from the damaged area should be
cleaned and the adhesion checked. The cleaned area should then
be coated to provide the specified thickness. Paint coatings should
be chamfered to provide a smooth surface. Where appropriate,
surrounding paintwork should be abraded to ensure sound adhe-
sion.

Other points to be covered include:

(i) Removal of all contamination on any sound paintwork to be re-
coated to ensure good intercoat adhesion.

(ii) Use of mastic to fill small gaps.
(iii) Removal of surface dust and debris before painting.

8.1.12 Inspection and quality control

The specification is the inspector’s guideline to the coating work. Inspec-
tion is covered in detail in Chapter 9. Its purpose is to ensure compliance
with the specification and should be independent of the coating opera-
tional work. The inspector acts as the client’s representative and his main
concern is to ensure that the technical specifications are properly followed.

Inspection requirements may be included in the individual clauses or in
a single section. The specification should clearly indicate the inspector’s
responsibilities and authority. It is also advisable to indicate the type of
instrument or equipment that will be used to measure various require-
ments, e.g. coating thickness. Problems can arise when the contractor and
inspector use different instruments and methods.

Proper records are essential and this requirement from the inspector
should be specified. The records will deal primarily with such matters as
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relative humidity, temperature and thickness readings related to the
inspection work, but observations regarding the progress of the work may
be useful. These records are for the client and should be so specified.

Paint testing is not usually carried out by the inspector but the specifica-
tion may call for simple tests on viscosity or density. The methods should
be clearly specified. Inspectors may be responsible for the collection and
despatch of samples for further paint testing. The methods and timing of
sampling and the information required on the samples should be specified.

Paint testing will usually be carried out in properly equipped laborato-
ries. The types of test and the required information should be specified.

8.1.13 Safety

The specification must draw attention to safety requirements. In particu-
lar, nothing must be specified that breaks statutory safety regulations or
that can be construed as likely to cause a hazard or danger to personnel.

Proper safety equipment should be specified for all stages of the work.
Even though it may be the contractor’s primary responsibility, the speci-
fier should draw attention to the safety requirements expected. These
should include:

(i) Proper ventilation and precautions against explosive hazards in
paint shops and confined spaces.

(ii) Suitable precautions to ensure that operators avoid skin contact
with hazardous solvents or paints.

(iii) Adequate first-aid equipment available.
(iv) Proper protective clothing to be worn where appropriate.

8.1.14 Other aspects of specifications

Most corrosion control specifications for structural steel relate to protec-
tive coatings. Other methods may also be included, either as separate
specifications or sometimes as part of the coating specification. These
include the use of inhibitors and silica gel to control humidity in enclosed
spaces, cathodic protection procedures and the use of special components,
e.g. Monel bolts.

8.2 International standards

An International Standard ISO 12944 ‘Corrosion Protection of Steel
Structures by Protective Paint Systems’ was published in 1998. The stan-
dard is also recognised as a European Standard and therefore puts obliga-
tion on members of the European Union for its use. The Standard is in
eight parts and Part 8 is titled ‘Development of specifications for new work

206 Steelwork corrosion control

© 2002 D. A. Bayliss and D. H. Deacon



and maintenance’. This document gives guidance on the preparation of
project specifications, paint system specifications, paint work specifications
and inspection and testing specifications. Various annexes deal with
particular aspects, such as planning of the work, reference areas and
inspection and also provides models and forms intended to facilitate the
work.
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