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8.1 OVERVIEW
Bridge maintenance painting is necessary to address areas of localized deterioration thereby
extending the service life of coatings applied to steel bridges. Maintenance painting may also
be used to protect weathering steel bridges or elements of weathering steel bridges when the
service environment does not allow for an appropriate wet-dry cycle.
Maintenance Field Note:
Text in this format symbolizes an important note or tip that is important to the field work for the specific
task.

The Bridge Maintenance Painting Manual provides guidance and direction for maintenance
painting of steel bridge structures. The content includes steps for visually and physically
assessing the degree of corrosion and integrity of existing coating systems on steel bridge
elements, a process to aid in the determination of the possible maintenance painting strategies,
appropriate surface preparation techniques and coating materials. Both painted steel bridges
and unpainted weathering steel bridges are addressed.
User Note:
Text in this format indicates that another Chapter of the BMM or the BSIPM may contain additional
information regarding the topic.

There are several strategies available for performing maintenance painting on steel bridges,
such as spot touch-up, touch-up and overcoating, zone painting, and removal and replacement
of the existing coating system on the entire structure. Apart from full removal and replacement,
these other maintenance painting strategies can serve to extend the service life of existing
coating systems, protect localized areas from corrosion, postpone major painting projects and
address aesthetic issues separate from corrosion.

8.2 COATING CONDITION ASSESSMENT
Coating condition assessments are performed to evaluate the integrity of existing coating
systems and to determine the degree of corrosion present on steel bridges. An accurate,
representative and thorough assessment of the coating condition provides the necessary
information for prioritizing bridge painting projects and for determining the most cost effective
maintenance strategies on a bridge-specific basis.

8.2.1 CRITERIA AND FREQUENCY
Coating condition assessments are typically performed during the biennial or annual bridge
inspection but may also be performed at the discretion of the District. These are most
commonly visual assessments where an observed condition is ranked and rated for selected
deficiencies of paint and corrosion. Some deficiencies may not be visually apparent. In those
cases, a physical assessment is performed to assess properties of the coating system such as
adhesion, thickness and number of coating layers, substrate condition, etc.

8.2.2 VISUAL CONDITION ASSESSMENTS
The following sections provide guidance for performing visual condition assessments for both
coated steel and unpainted weathering steel.
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8.2.2.1 Coated Steel
The initial assessment of existing coating and corrosion conditions are visual and performed in
accordance with the MnDOT Bridge Inspection Field Manual rating system. Based on the
“defects” found during the visual assessment, the steel bridge elements are classified into one
of the four condition state categories (1-Good, 2-Fair, 3-Poor, or 4-Severe).
The “defect” condition state criteria for steel protective coating and weathering steel elements
are provided on page 3-3. The condition state criteria for corrosion and section loss are
provided on pages 3-4 and 3-6 respectively
8.2.2.2 Weathering Steel
Unpainted weathering steel bridges also require inspections and condition assessments. The
patina that develops on weathering steel surfaces functions as a protective layer. The
appearance and condition of the protective patina requires periodic monitoring. If weathering
steel has been painted, the coated sections should be assessed as described for coated steel.
Weathering steel visual inspections should include evaluating the weathering steel surfaces and
identifying potential problems related to the service environment. It should be noted that when
weathering steel structures are inspected the surface patina (corrosion products formed) is
rated as a steel protective coating.
Visual inspections include:
•

Surface condition and appearance:
o
o
o
o

•

Color of the surface corrosion (patina)
Appearance of the corrosion products on the surface (See Table on page 3-3)
Occurrence of pitting
Development of pack rust at bolted joints

Service conditions particularly associated with excessive deterioration of weathering
steel such as:
o
o
o
o

Leaking expansion joints
Accumulation of moisture retaining dirt and debris
Overgrown vegetation
Poor drying areas

The condition state criteria are shown in the following tables. Refer to the MnDOT Bridge and
Structure Inspection Program Manual for the most up to date condition state definitions.
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Condition State Definitions for Steel Protective Coating
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Condition State Definitions for Steel Superstructure Elements

8.2.2.3 Equipment for Visual Condition Assessments
Classification of the conditions observed may be performed using one or more of the following
visual aids.
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MnDOT Inspection Field Manual
MnDOT Steel Bridge Coating Condition Assessment Photographic Field Guide
SSPC-VIS 2, “Standard Method of Evaluating Degree of Rusting on Painted Steel
Surfaces”
Digital Camera, extra batteries and reference scale

The photographic field guide was developed by the Department as a tool to provide consistency
in assigning condition state ratings (and definitions) from Inspector to Inspector and District to
District. A significant advantage of a department specific photographic guide is that actual
bridge elements of MnDOT bridges are shown in the various degrees of coating and weathering
steel deterioration with the appropriate classification, which greatly improves the process of
accurately and consistently communicating the degree of deterioration.

8.2.3 PHYSICAL TESTING AND SAMPLE COLLECTION
Visual coating assessments may not adequately provide the necessary information to judge the
actual condition of the existing coating system and determine the appropriate maintenance
strategy. Existing or potential deficiencies within the coating system or steel substrate may not
be visible. Closer examination and measurements may be warranted in corroded areas to
assess whether section loss is present as this could affect the maintenance strategy decision.
Condition state definitions for steel section loss are shown in the table below. Refer to the
MnDOT Bridge and Structure Inspection Program Manual for the most up to date condition state
definitions.

CHAPTER 8 – FIELD GUIDE – MAINTENANCE PAINTING

8-8

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

Condition State Definitions for Section Loss of Steel Elements

Other physical testing may be required to determine generic coating type, the presence of
heavy metals and salt contamination and to assess the risk of overcoating. When the existing
system appears to be a candidate for overcoating there are risks that may lead to catastrophic
or premature coating failures. Testing the physical integrity of the coating system, or patina in
the case of uncoated weathering steel, helps to assess potential risks associated with
overcoating and also provides information that will help to properly prioritize maintenance
painting needs.
8.2.3.1 Coated Steel
The physical tests and test methods commonly used to evaluate coatings on steel are listed
below. Test methods and standards are listed and briefly described in Appendix A.
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•

Adhesion Tests 1:
o
o
o

•

o

Laboratory samples for measurement of heavy metals (lead, cadmium, hexavalent
chromium, others).
Identification of the generic coating type(s) applied (vinyl, urethane, acrylic, etc.) to
verify compatibility of new coating that may be applied over existing coatings.

Chloride/Soluble Salts/Conductivity Testing:
o

•

Non-Destructive ASTM D7091 2
Destructive, Cross-section layers present and thickness of each, ASTM D4138 3.

Coating Samples:
o

•

Visual examination of the substrate beneath the coating system for rust, mill scale or
appearance of prior abrasive blast cleaning.

Coating Thickness:
o
o

•

Tape Test-ASTM D3359
Knife Test- ASTM D6677
Pull-Off (tensile) Strength- ASTM D4541

Substrate Examination and Condition:
o

•

JULY 2019

Determine soluble salt levels on steel surfaces which may be anion specific or based
on conductivity of test solutions extracted from the surface, SSPC-Guide 15.

Corrosion Product Samples:
o

Testing of corrosion products for soluble salts.

8.2.3.2 Weathering Steel
Since corrosion continually flakes off of weathering steel members, the severity cannot always
be determined based simply on the visual appearance of the corrosion. Further, it is not
unusual to have different colored patina patches on the same weathering steel structure.
Therefore physical tests and measurements can be employed to supplement visual condition
findings. Weathering steel that has already been coated should be subjected to the same
physical testing as listed under Coated Steel.
Physical tests used to assess uncoated weathering steel include:
•
•
•
•
•

Integrity of the surface corrosion products (patina) by scraping and wire brushing the
surface.
Corrosion product flake size by tape test and examination.
Scraping and prying surface contamination (laminar, plate-like corrosion).
Steel thickness measurements after removal of surface corrosion.
Chloride testing in-situ or by removal and collection of corrosion products.

1

Tape adhesion testing is the most commonly used adhesion test method.
“Standard Practice for Nondestructive Measurement of Dry Film Thickness of Nonmagnetic Coatings Applied to
Ferrous Metals and Nonmagnetic, Nonconductive Coatings Applied to Non-Ferrous Metals”
3 “Measurement of Dry Film Thickness of Protective Coating Systems by Destructive, Cross-Sectioning Means”
2
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8.2.3.3 Equipment for Physical Assessments
Equipment required for evaluation of physical and chemical properties of the existing coating or
weathering steel patina depend on the specific tests being performed.
General Equipment
•
•
•
•
•
•

Personal Protection Equipment (PPE): suitable for the tasks to be performed and the
locations where work will be performed (heights, platforms, buckets, over water).
Markers, notebook/forms, pens, pencils.
Rags and rapid evaporating cleaning agent for localized surface cleaning.
Scraper and wood chisels to collect paint and corrosion product samples.
Bags / containers for collection of samples, debris, scraping, etc.
Digital Camera, extra batteries and reference scale.

Assessment Methods and Equipment
Adhesion
ASTM D3359, Tape Test (Method A, B or both,) ASTM D6677 Knife Test
•
•

Utility knife and extra blades, guides for scribing through coating.
Rolls of a tape appropriate for performing Tape Adhesion Tests.

ASTM D4541, Pull-Off (Tensile) Adhesion
•

Pull-Off Adhesion Tester 4 loading fixtures (dollies), fine sand paper, and adhesive.

Coating and Steel Thickness
ASTM D7091
•

Dry film thickness gage and appropriate coating thickness standards.

ASTM E797/E797M-10, Measuring Thickness (Ultrasonic)
•

Ultrasonic thickness gage for measuring steel thickness and standards.

ASTM D4138, Film Thickness by Destructive, Cross-Sectioning Means
•

Tooke gage or beveling tool and magnifier for examination of coating layers.

Chloride 5
SSPC-Guide 15, Field Methods for Extraction and Analysis of Soluble Salts
•
•
•
4
5

In situ extraction and testing for anions, Table 1, SSPC-Guide 15.
Conductivity: Test solution, conductivity meter and supplies (See Table 1,
SSPC-Guide 15).
Laboratory analysis of field collected samples (See Table 2, SSPC-Guide 15).

Available equipment options are provided in ASTM D4541.
Although chloride is typically the salt of interest testing for other anions and / or conductivity may also be
considered.
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The data collected should be recorded onto standard or custom forms in a notebook or digital
device for entry into a bridge and element specific data base.
8.2.3.4 Sample Collection
Coating sample collection may be necessary as a part of the physical assessment, particularly if
the painting history of the bridge is not available. The samples can be tested for toxic heavy
metal content such as lead, hexavalent chromium, and cadmium. Coating samples can also be
used to identify or confirms generic coating type(s) of an existing system to ensure compatibility
of newly installed coating systems over existing coatings.

8.3 SELECTING MAINTENANCE PAINTING STRATEGIES
The results of the visual coating condition assessment can be used to determine whether
maintenance painting is warranted and which strategies are likely to provide adequate
preservation for MnDOT’s requirements.

8.3.1 MAINTENANCE PAINTING OPTIONS
There are five maintenance painting strategies that may be selected for any given painted steel
bridge, including painted weathering steel.
8.3.1.1 Do Nothing
The coating is in good to fair condition with little or no corrosion, or maintenance painting is
deferred to a later date (do nothing at this time). This option may also be appropriate for
structures being replaced in the immediate future.
8.3.1.2 Spot Repairs
Discrete locations of deteriorated coating and corrosion are present. The areas of deteriorated
coating and corrosion are prepared by hand or power tools, and the edges of existing paint that
remain are feathered to minimize lifting edges and for tying-in newly applied coating.
8.3.1.3 Spot Repairs and Overcoating
Localized areas of corrosion are present with larger areas of limited or no coating deterioration.
The localized areas of corrosion are spot repaired and the larger areas are overcoated. This
provides additional barrier protection and a uniform overall appearance. The spot repairs are
performed as described above. The existing coatings that remain are power washed or
scarified. A tie-coat 6 may be applied if coating compatibility is a concern. One or two new full
coats may be applied to the overcoating area. The new finish coat should be the color of the
existing finish coat color.
8.3.1.4 Spot Repairs and Replacement (Zone)
Defined elements (or portions of elements) exhibit more corrosion than can be addressed by
spot repairs and over coating. These elements are cleaned to remove corrosion, existing paint,
and/or mill scale (according to SSPC-SP 10, SSPC-SP 6, or SSPC-SP 11) and a full
replacement coating system is then applied. Locations such as beam ends, steel beneath
leaking expansion joints and connection plates with crevice corrosion or pack rust are
examples. The edges of existing coating adjacent to the zone are feathered to tie-in the new
coating system.

6

A tie-coat is a coating layer that will adhere to the existing finish coat and is compatible with the new finish coating
material to be applied.
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8.3.1.5 Removal and Replacement (Existing System)
The extent of corrosion and coating deterioration warrants full removal and replacement of the
entire existing coating system and a full new coating system is applied.

8.3.2 WEATHERING STEEL MAINTENANCE OPTIONS
Unpainted weathering steel bridges can require maintenance when the surface patina
(protective corrosion product layer) exhibits degradation or fails to form. Two maintenance
options are available.
8.3.2.1 Blast and Allow Patina to Reform
The deficient surfaces of weathering steel may be abrasive blast cleaned to remove excessive,
flaking corrosion from the surface. This approach may not be appropriate when pack rust,
pitting corrosion or delamination corrosion has occurred.
8.3.2.2 Paint Weathering Steel
Weathering steel can be painted to arrest corrosion when the protective patina is poorly formed.
Examples include pitting corrosion, section loss, pack rust and laminar corrosion. Painting may
also be performed as an aesthetic maintenance approach regardless of the condition of the
formed patina. Zone painting over piers, abutments or bents is sometimes used to reduce rust
staining on concrete surfaces.

8.3.3 RISK ASSESSMENT
Several factors must be considered to determine where and when any given maintenance
painting strategy is selected. The foremost consideration is the actual condition of the existing
coating system or weathering steel patina.
There are risks associated with each of the above maintenance painting strategies. The
greatest risk is associated with overcoating. SSPC-TU 3, (Technology Update No. 3)”
Overcoating” provides information regarding factors that should be considered to judge risk
associated with overcoating. Risk is defined in the document as “…the chance that the
overcoated system (old paint plus newly applied overcoat) will either fail catastrophically (e.g.,
delamination of the system) or will not provide the desired period of protection (e.g., early rust
back).” A qualitative risk assessment of maintenance painting options can be made using the
results from the physical testing.
Risk may be defined as minimal (nil), low, moderate or high depending on the coating property
test results being considered.
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Risk Assessment for Overcoating
Based on Coating Physical Properties
Coating
Repair Risk

MINIMAL (Nil)

Coating
Deterioration

1-3%

LOWRepair Likely

3-10%

MODERATERepair
Possible

10-20%

HIGHRepair Unlikely

>20%

Adhesion
Tape Test
>3A
>3B
3A
3B
2A
2B
≤1A
≤0B

Adhesion,
Pull-Off

Coating
Thickness
(mils)

Substrate
Condition

>500

< 10

Clean profile

>400-500psi

>10 to 20

Clean & profiled

200-400psi

20 to 30

No Active Rust

<200psi

>30

Rust, Flaking MS

Judgment is necessary to determine the overall (composite) risk of maintenance painting while
leaving some of the existing coating system to remain. Consider that an intact coating system
with no spontaneous failures but with moderate or high adhesion may be acceptable for spot
repairs. But the risk associated with overcoating may be too high. The new coating will add to
internal stress while curing leading to delamination, sometimes not occurring until after the new
system has undergone seasonal freeze-thaw cycles.
Similarly, the need for maintenance work on weathering steel can be determined from the visual
examination but may also need to be supplemented with its physical characterization.

8.3.4 ADDITIONAL CONSIDERATIONS
Arriving at one or more maintenance coating strategies does not exclude other considerations
for selecting which approach will be followed. Mitigating circumstances may conclude that
touch-up coating is not sufficient to meet performance expectations on visible surfaces while
touch-up and overcoating will meet expectations.
Determining when maintenance painting will be performed can be dependent on the visual
threshold (tolerance) established for the degree of rusting on a surface. The three images in the
Figure (below) show the appearance of a painted steel substrate exhibiting 1% general rusting
(top image), 3% general rusting (center image) and 10% general rusting (bottom image).
There are also performance expectations that can aid in selecting the maintenance painting
strategy. This will be influenced by the service environment, coating products selected and
degree of surface preparation.
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The following table identifies expected service life performance of different maintenance
painting strategies. The coating systems selected include:
•
•
•
•

One coat touch-up over a surface prepared per SSPC-SP 3
A two-coat touch-up and overcoat over a surface prepared per SSPC-SP 3
A two-coat touch-up and overcoat over a surface prepared per SSPC-SP 6 surface
preparation
A new three coat system applied over a surface prepared per SSPC-SP 10

The table then provides estimates of the projected service life of the different coating systems
until 3–5% coating breakdown occurs and until 5%–10% coating breakdown occurs. Either of
these may represent the visible threshold at which maintenance painting is performed.
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Maintenance Coating Systems: Years of
Anticipated Service until 3%–5% and 5%–10% Coating Breakdown Reoccurs 7

Coating System

Coating Materials

One Coat Touch-Up

1 Coat Surface Tolerant
Polyamide Epoxy

Two-Coat Touch-Up
and Overcoat

1 Coat Surface Tolerant
Polyamide Epoxy
1 Coat Aliphatic Polyester
Polyurethane

New Three-Coat
Replacement System

3 Coats- Zinc Rich Epoxy, High
Build Epoxy and High Solids
Polyester Aliphatic Polyurethane

Surface
Preparation

Years to
3%–5%

Years to
5%–10%

SSPC-SP 3

5

7.5

SSPC-SP 3

7

10.5

SSPC-SP 6

9

13.5

SSPC-SP 10

14

21

The expected performance of various protective systems can influence the selection of a
maintenance painting system when more than one option exists. An example is provided in the
idealized service life (deterioration) curve for a coating system.
Generalized Coating Deterioration Curve Based Upon Expected Service Life

7

Corrosion 98 Paper 509 Costing Considerations for Maintenance and New Construction Coating Work. NACE
International Houston, Texas. The service environment employed was Moderate (Industrial)
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The importance of the deterioration curve in decision making is related to the anticipated
additional service life that may result from coating touch-up (TU), touch-up and overcoat (TU+)
and when the deterioration has progressed to the point that full removal and replacement (RR)
is the appropriate maintenance painting strategy. If touch-up occurs where the curve and TU
lines intersect, the curve can be moved to the right (X number of years) since further coating
breakdown is postponed. The same example exists when the curve and TU+ line intersect; the
curve is moved to the right X number of years if touch-up and overcoating is performed. The
slope of the curve is a function of the surface preparation performed, the coating system applied
(products and layers) and the service environment (mild, moderate, and aggressive).
An example of the influence of maintenance painting on service life (based on the deterioration
curve) follows. After initial painting, our practical service life is 18 years (intersection of 10%
and the curve). Touch-up will be performed. Approximately 6 years later (24 years), 10%
rusting occurs again and this time touch-up and overcoating is performed. Approximately 9
years later (33 years from the initial painting), 10% rusting will occur again.
Service life can also be dependent on service environment. Aside from the general service
environment for the bridge, steel protective coating systems on specific elements generally
begin to fail first under leaking expansion joints where the steel is exposed to chlorides, frequent
wet and dry cycles and high humidity. Addressing underlying issues is crucial to preserving the
protective coating system.

8.4 ESTABLISHING PRIORITIES
Developing a priority list for a group of bridges that require maintenance painting may be easy if
the extent of coating breakdown is widely dissimilar. The worst bridges are addressed first.
However, there are other factors that are used to establish priorities. Maintenance painting on a
high priority bridge may be postponed until other maintenance work is performed (e.g. deck
replacement). A lower ranked bridge may be moved up due to complaints by the public where
appearance is of major importance. Priority rankings may be based upon lead or other toxic
metals being present in the existing coating system; although a similar bridge may have the
same maintenance painting need, the bridge with lead paint is ranked higher and addressed
first. When budget constraints exist, maintenance painting on the bridge with lead paint may be
delayed in favor of a bridge without lead paint. The specific requirements for protection of
workers, the public, the environment and handling of waste generated can significantly increase
the cost of a project. Factors to consider when establishing priorities for maintenance painting
include:
•
•
•
•
•
•
•

Structure integrity
Social impacts (traffic, detours)
Safety and Health: Worker, Public, Environment
Scheduling of other bridge work
Remaining service life
Distribution of budget
Aesthetics
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Exposure Potential – Distance & Frequency
Proximity of the Public
Proximity

Assigned Risk

Close (<50 Ft.)

Low

Low

High

Moderate (50-500 Ft.)

Nil

Low

Low

Far (>500 Ft.)

Nil

Nil

Nil

Rare

Occasionally

Routinely

(Not usually
present)

(<2Hr./Shift)

(>2 Hr. /Shift)

Frequency

Priority rating/ranking for maintenance painting may simply be based on the general rating of
coating breakdown and degree of rusting.
•
•
•

Severe coating breakdown, corrosion, section loss and integrity concerns should be
scheduled within 1-2 years
Poor condition coatings should be scheduled within 2-3 years
Fair condition coatings should be re-evaluated during the next inspection

8.5 PLANNING THE WORK
Diagrams A through F are provided as guides for following the maintenance painting processes
described in this manual. The process begins with an assessment of the coating and corrosion
on bridge structural steel. Part of the assessment process is determining the condition state of
the coating system and the underlying steel and using these observations to work through the
selection of an appropriate maintenance painting strategy to follow for painted steel or
unpainted weathering steel.
Due to the relatively high risk associated with spot repairs and overcoating, physical
assessments of the existing coating system may be desired. The physical condition of the
existing coating aids in determining if the risk of overcoating is acceptable or if an alternative
strategy should be selected.
Ultimately, when maintenance painting will be performed it will be necessary to choose whether
to use in-house crews or have the painting performed under a contract using a bridge painting
contractor. When painting will be performed by MnDOT personnel, the surface preparation and
coating products need to be selected.
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8.5.1 DIAGRAM A: EXAMINE STEEL PROTECTIVE COATING
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8.5.2 DIAGRAM B: DETERMINE MAINTENANCE PAINTING STRATEGY FOR
PAINTED STEEL ELEMENTS
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8.5.3 DIAGRAM C: DETERMINE MAINTENANCE STRATEGY FOR UNPAINTED
WEATHERING STEEL ELEMENTS
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8.5.4 DIAGRAM D: RISK ASSESSMENT FOR OVERCOATING
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8.5.5 DIAGRAM E: DETERMINE WHO WILL PERFORM THE WORK
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8.5.6 DIAGRAM F: SURFACE PREPARATION AND PAINT SYSTEM

Refer to Section 8.5.8 for the maintenance procedures for each strategy.

CHAPTER 8 – FIELD GUIDE – MAINTENANCE PAINTING

8-24

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

8.5.7 COATING SYSTEM OPTIONS
Maintenance
Painting
Strategy

Touch Up

Touch Up and
Overcoat or
Zone Touch
Up and
Overcoat

Substrate
Condition
Pack Rust and
Crevice
Corrosion
Remains
Tightly adhered
rust, paint and
mill scale
Pack Rust and
Crevice
Corrosion
Tightly adhered
rust and mill
scale
Adhered
existing coating

Near white
abrasive blast
cleaned
Zone Removal
and
Replacement*
Tie-in to
Existing Coating

Paint
Weathering
Steel

Initial Painting,
Commercial
Blast Cleaned

1ST Coat
(Primer)

2ND
Coat

3RD
Coat

Finish Coat
Option

EPS

Epoxy
Aluminum

Polyurethane

Acrylic,
Waterborne

Epoxy
Aluminum

Polyurethane

EPS

Epoxy
Aluminum

Epoxy
Aluminum

Polyurethane

Acrylic,
Waterborne

Compatible
tie-coat

Polyurethane

Acrylic,
Waterborne

Epoxy Zinc
Rich

Epoxy

Polyurethane

Acrylic,
Waterborne

Zinc Rich
MCU

MIO MCU

Polyurethane

Acrylic,
Waterborne

Epoxy

Polyurethane

Acrylic,
Waterborne

MIO MCU

Polyurethane

Acrylic,
Waterborne or
MCU

Corrosion
inhibitive
epoxy

Epoxy

Polyurethane

Acrylic,
Waterborne or
MCU

MIO MCU

MIO MCU

Polyurethane

Acrylic,
Waterborne or
MCU

Acrylic,
Waterborne
Polyurethane

Compatible
tie-coat

Acrylic,
Waterborne

*Bridge Structural Steel Coating Systems for removal and replacement are available on the
MnDOT Approved Products List (APL) web site for Bridge Structural Steel Coatings.
These products should form the basis of maintenance painting materials. Coating
manufacturers may also be contacted for product recommendations for unique or unusual
maintenance applications. MnDOT is in the process of evaluating various maintenance painting
products at a test site in an effort to develop an APL specific to maintenance painting products
in the future. Compatibility with existing coatings should also be considered when selecting a
coating system.

8.6 MAINTENANCE PAINTING PROCEDURES (FOR MNDOT
PERSONNEL)
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These procedures represent best practices for performing maintenance painting on existing
steel structures using MnDOT agency personnel. These procedures are applicable to all steel
elements that require surface preparation and coating.
The condition of the protective coating (paint) and the condition of the steel element itself will
determine the maintenance strategy. Refer to Section 8.5.2 Diagram B, the MnDOT Bridge and
Structure Inspection Program Manual and the MnDOT Steel Bridge Coating Condition
Assessment Photographic Field Guide in order to assess the coating and determine the most
appropriate maintenance painting strategy. Procedures for the various maintenance painting
strategies are presented in the sections below.
Refer to MnDOT environmental guidelines for paint removal performed by MnDOT personnel
and contact your Safety Administrator prior to performing any work.

8.6.1 SAFETY CONSIDERATIONS
Safety is an important consideration for all projects. Conduct a walk-through of the site prior to
commencing the work to identify any exposure and controls that are necessary to prevent or
mitigate a hazardous condition.
8.6.1.1 Personal Protective Equipment (PPE)
1. Ensure that SDS information on the painting applications are available and reviewed
with the Safety Administrator.
2. Ensure all employees participating on the project have been trained in Employee Rightto-Know on hazardous substances and harmful physical agents including heat stress
and vegetation hazards e.g. poison ivy, wild parsnip. Employees should have a record
of their annual Right-to-Know training.
3. Coordinate safety training with the Safety Administrator to review the SDS information
related to the painting applications and the related appropriate personal protective
equipment and controls. The PPE training should be conducted in a classroom setting
prior to project commencement. The PPE training should include, but not limited to:
•
•
•
•
•

When it is necessary
What kind is necessary
How to properly put it on, adjust, wear and take it off
The limitations of the equipment
Proper care, maintenance, useful life, and disposal of the equipment

4. Develop a list of all required PPE and provide to project employees to ensure the items
have been procured and available.
5. Ensure that all PPE is the correct size including, but not limited to: gloves and coverall
(Tyvek) suits.
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8.6.1.2 Abrasive Blasting Hazards
•

Abrasive blasting operations can create high levels of dust and noise. Abrasive material
and the surface being blasted may contain toxic materials (e.g., lead paint, silica) that
are hazardous to workers.
o
o
o
o
o

•

Silica sand (crystalline) can cause silicosis, lung cancer, and breathing problems
in exposed workers.
Coal slag and garnet sand may cause lung damage similar to silica sand (based
on preliminary animal testing).
Copper slag, nickel slag, and glass (crushed or beads) also have the potential to
cause lung damage.
Steel grit and shot have less potential to cause lung damage.
Slags can contain trace amounts of toxic metals such as arsenic, beryllium, and
cadmium.

Each abrasive blasting operation is unique, involving different surfaces, coatings, blast
material, and working conditions. Before beginning work, employers should identify the
hazards and assign a knowledgeable person trained to recognize hazards and with the
authority to quickly take corrective action to eliminate them.
o

o

o
o

o
o

Use engineering and administrative controls, personal protective equipment
(PPE), including respiratory protection, and training to protect workers involved in
abrasive blasting activities.
Engineering controls, such as substitution, isolation, containment, and ventilation
are the primary means of preventing or reducing exposures to airborne hazards
during abrasive blasting operations.


Substitution
• Use a less toxic abrasive blasting material.
• Use abrasives that can be delivered with water (slurry) to reduce
dust.



Isolation and Containment
• Use barriers and curtain walls to isolate the blasting operation from
other workers.
• Use blast rooms or blast cabinets for smaller operations.
• Use restricted areas for non-enclosed blasting operations.
• Keep coworkers away from the blaster.



Ventilation
• Use exhaust ventilation systems in containment structures to
capture dust.

Administrative controls, including the use of good work and personal hygiene
practices, can also reduce exposure.
When engineering and administrative controls cannot keep exposures to
hazardous materials below OSHA permissible exposure limits, respiratory
protection must be used. See Section 8.6.3.1 Respiratory Protection and
Program Elements.
Provide accommodations for end-of-shift showers and change areas with
separate storage facilities for street clothes, protective clothing and equipment.
Keep contaminated clothing and equipment out of the clean change area.
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Provide training to abrasive blasters and support personnel on blasting health
and safety hazards, how to use controls, personal hygiene practices, safe work
practices and the use of PPE and respirators.
 Manufacturers are required to include appropriate health hazard
information on the blasting materials on safety data sheets (SDS) as
required under OSHA’s Hazard Communication standard (29 CFR
1910.1200).
 Obtain and read the manufacturer’s SDS for health hazard information on
the abrasive blasting material you are using.

8.6.1.3 Respiratory Protection and Program Elements
1. Work with the Safety Administrator and Industrial Hygienist to determine the type of
respirator protection required on the project based on the SDS information for the
priming and painting of the bridge surface and other hazardous substances resulting
from removal of bridge surface elements (paint with lead or other contaminates, dust,
etc.) The type of respirator can include:
a)

An air-purifying respirator that removes contaminants in the air by filtering out
particulates (e.g., dusts, metal fumes, mists, etc.). Other APRs purify air by
adsorbing gases or vapors on a sorbent (adsorbing material) in a cartridge or
canister. APRs chemical cartridge respirators can have a combination of
chemical cartridges, along with a dust prefilter: this combination provides
protection against different kinds of contaminants in the air. These respirators
come in a quarter and half mask or full face mask. Respirators with a full face
piece also protect the eyes from exposure to irritating chemicals.

b)

Powered air-purifying respirators (PAPRs)

c)

Type CE NIOSH-Certified Respirator: A Type C supplied-air respirator equipped
with additional devices designed to protect the wearer's head and neck against
impact and abrasion from rebounding abrasive material, and with shielding
material such as plastic, glass, woven wire, sheet metal, or other suitable
material to protect the window(s) of face pieces, hoods, and helmets which do
not unduly interfere with the wearer's vision and permit easy access to the
external surface of such window(s) for cleaning.
i.
ii.
iii.

An abrasive-blasting respirator must cover the wearer’s head, neck, and
shoulders to protect the wearer from rebounding abrasive.
Workers must use only respirators approved by NIOSH to provide
protection from dusts produced during abrasive-blasting operations.
Support personnel involved in cleanup and other related activities may
also need respiratory protection

2. Ensure all employees participating in the project and who will be wearing respirator
protection are trained in respiratory protection and other program elements, including,
but not limited to: medical surveillance, fit testing, facial hair/trimmed moustaches,
cleaning and proper storage, etc.
3. Ensure employees have the proper type of respirator and correct cartridges before
coming to the site.
4. Ensure cartridges and filters are replaced on a regular basis by using the manufacturer’s
recommendations (usually determined by using warning properties or end-of-service
indicators).
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5. Ensure that supplied-respirator equipment is inspected prior to use and according to the
manufacturer’s recommendations. Documentation of the inspection should be
maintained.
6. Work with the Safety Administrator and MnDOT’s Industrial Hygienist to conduct
exposure monitoring/sampling of hazardous substances.
8.6.1.4 Equipment Operation
1. Ensure all employees operating any equipment on site have been trained and authorized
to operate the equipment.
2. Ensure equipment is inspected prior to use and according to the manufacturer’s
recommendation and any MnDOT related policy. Any equipment determined to be
unsafe shall be reported and taken out of service.
8.6.1.5 Proper Cleaning and Decontamination
1. Determine the level of decontamination, location of wash areas and disposal of PPE,
and collection with proper disposal of contaminated water.
2. Provide wash areas with soap, water, paper towels or other system so employees can
wash/remove contamination.
3. Communicate to employees the need to clean/wash up prior to eating, and going home.
4. Have water available in containers/jugs with a spigot to facilitate decontamination. At a
minimum there should be 3-5 gallon jugs with spigots with additional water to refill.
5. Decontaminate tools to remove any contamination e.g. lead dust to unprotected
hands/surfaces.
8.6.1.6 Waste Containment and Disposal
Contain and dispose of waste in accordance with all rules and regulations. Consult your Safety
Administrator and refer to the MnDOT environmental guidelines for paint removal performed by
MnDOT personnel prior to performing any work.
Non-Hazardous:
1. Ensure waste containment is on site.
2. Designate who will be responsible for the collection and disposal.
Paint Removal Debris that Includes Lead Paint or Other Regulated Substances:
1. Consult MnDOT’s Office of Environmental Stewardship on the containment system prior
to the project commencement.
2. Determine the type and number of containment barrels of the regulated waste generated
on site, that it will be properly labeled and transported to a MnDOT site that has an
approved regulated waste building/location.
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3. Ensure containment system is secured for dust and debris generated from the removal
of the paint layers via portable hand tools. The containment plan should include
adequate (tarps/drapes) and how they will be secured in place (with tape and/or clip or
other attaching securing device.
4. Ensure containment system is monitored to prevent the system becoming compromised.
They system monitoring should be conducted on a daily basis and as conditions change
on the site.

8.6.2 TOUCH-UP MAINTENANCE PAINTING
Touch-up maintenance painting is performed on coatings that are generally in fair condition in
order to increase the service life of the existing coating.
8.6.2.1 Criteria and Frequency
Discrete locations of deteriorated coating and corrosion (fair to poor condition) are present.
Refer to Section 8.5.2 Diagram B for more information.
8.6.2.2 Equipment and Materials – Touch Up
Personal Protection Equipment: (Contact your Safety Administrator)
•
•
•
•
•
•
•
•

High Visibility Safety Vest
Hard Hat
Respirator (Contact your Safety Administrator)
Gloves (Refer to SDS)
Foot Protection
Eye/Face Protection (Refer to SDS)
Tyvek Suit (Refer to the safety requirements for existing paint removal and the SDS for
new coating system)
Hearing Protection

Equipment:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Brushes or Brooms
Vacuum with HEPA filter (where appropriate)
Wire Brushes
Power Tools for Surface Preparation (wire wheel, grinder, needle scaler with vacuum
assist if possible)
Paint Brushes/Rollers
Ambient Monitoring Equipment
Wet Film and Dry Film Thickness Gages
Compressor
Containment Materials (with floor or platform as required)
Scrapers
Hand Shovels
Waste Containers (trash bags and/or buckets)
Rags
Steam Cleaner (Optional)
Hand Tools for Surface Preparation
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Tarpaulins/Covering
Spray Equipment (if needed)
Mixing Equipment (drill with mixing paddle attachment , buckets)
Surface Temperature Monitoring Equipment

Material:
•
•
•
•

Fresh Rinse Water
Thinners
Solvents/Cleaning Agents
Coating Materials

8.6.2.3 Procedures and Best Practices – Touch Up
STEP 1 – PLAN THE WORK
Refer to MnDOT environmental guidelines for paint removal and application performed by
MnDOT personnel. Perform paint removal in accordance with the MnDOT steel structure paint
removal program.
Refer to Section 8.6.1 Safety Considerations and contact your Safety Administrator prior to
performing any work. Perform a Job Hazard Analysis considering health and Safety issues
including, but not limited to:
•
•
•
•
•
•
•
•
•

Toxicity of Base Paint
o Lead, PCBs, cadmium, chromium/hexavalent chromium (vinyl coatings)
Material Hazards (Refer to SDS)
Removal Method
Respirator Protection
PPE
Coating Application Exposures
Confined Spaces
OSHA Requirements
Safe Work Practices

Conduct a walk-through of the site prior to performing the work to identify any exposure and
controls that are necessary to prevent or mitigate a hazardous condition.
Verify and document that the ambient conditions and surface temperature are suitable for final
surface preparation and application of coating in accordance with the manufacturer’s
recommendations before beginning such work.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 3 – PRE-CLEANING
Pre-cleaning and cleaning are performed as the first step of surface preparation for all
maintenance painting operations.
Pre-cleaning is the process of removing trash, debris, bird droppings, paint chips and
unattached rust and corrosion products from all work areas scheduled for maintenance painting.

CHAPTER 8 – FIELD GUIDE – MAINTENANCE PAINTING

8-31

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

Remove bulk debris by shovel, scraper, brushes, vacuum, etc. Place the collected debris and
materials into waste containers for disposal transport.
Perform paint removal in accordance with the MnDOT steel structure paint removal program.
STEP 4 – CLEANING
Cleaning is the process of removing contaminants from all surfaces to be painted prior to
surface preparation.
Conduct cleaning per the requirements of SSPC-SP 1, “Solvent Cleaning” to remove oil, grease,
soils, dust, debris and other visible contaminants by wiping with clean solvent. Verify that oily
substances are removed and not simply diluted or spread across a greater area. Supplement
cleaning using brushes and brooms when necessary to remove chalk and other deleterious
materials from existing coating. Place used materials and contaminated reusable equipment into
separate containers.
The surfaces and surface area cleaned and prepared should be limited to only a little more than
may be coated in a work shift.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding SSPC
cleaning standards.
Perform paint removal in accordance with the MnDOT steel structure paint removal program.
STEP 5 – SURFACE PREPARATION
Prepare surfaces with bare substrate, rust, cracked or peeling paint in accordance with
SSPC-SP 2, “Hand Tool Cleaning” and SSPC-SP 3, “Power Tool Cleaning” to remove loosely
adhered coating materials. Perform paint removal in accordance with the MnDOT steel
structure paint removal program.

Surfaces that have degraded and no longer meet the requirements for SSPC-SP 2, “Hand Tool
Cleaning”/SSPC-SP 3, “Power Tool Cleaning” will require additional cleaning and preparation.
Feather the edges of existing coating allowed to remain to provide a smooth transition of 2 to 4
inches.
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Collect basic quality control to confirm that the surface preparation and application is consistent
with coating manufacturer’s recommendations and these procedures. Document that solvent
cleaning and surface preparation meet the required cleanliness prior to the mixing and
application of the coating.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding SSPC
surface preparation standards.
STEP 6– MIX AND APPLY COATINGS
Mix and apply coatings in a well ventilated area per the manufacturer’s product data sheets
(PDS). The application method (brush/roller/spray) should be selected based on the
manufacturer’s recommendations and the size and number of touch-up locations to be painted.
Apply a stripe coat of paint to all edges, corners, seams, crevices, interior angles, junctions of
joining members, rivets, bolt heads, nuts and threads, weld lines, and similar surface
irregularities within the touch-up area by brush or spray application. Immediately following
spray application use paint brushes to work the stripe coat into the surface.
Cure the previous coat to the “recoat” time as defined in the manufacturer’s PDS. Do not apply
any additional coats except within the recoat window of the previous coat. Record the coating
products applied, wet film thickness (WFT) and dry film thickness (DFT) of each coat applied.
Apply each coat to overlap onto existing coatings. When the first touch- up coat is a zinc rich
primer, minimize the overlap onto existing paint to avoid possible adhesion issues.

8.6.3 TOUCH-UP AND OVERCOAT MAINTENANCE PAINTING
Localized areas of corrosion are spot repaired and the larger areas are overcoated. This
maintenance painting strategy provides additional barrier protection and a uniform overall
appearance
8.6.3.1 Criteria and Frequency
The coating is in fair to poor condition. There are localized areas of corrosion with less than 2%
section loss are present with larger areas of limited or no coating deterioration. Overcoating is
typically considered as the extent of touch up maintenance painting increases or there is a
concern for aesthetics.
Refer to Section 8.5.2 Diagram B for more information.
8.6.3.2 Equipment and Materials - Overcoat
Personal Protection Equipment: (Contact your Safety Administrator)
•
•
•
•
•
•
•
•

High Visibility Safety Vest
Hard Hat
Respirator (Contact your Safety Administrator)
Gloves (Refer to SDS)
Hearing and Foot Protection
Respirator (Refer to SDS)
Tyvek Suit (Refer to the safety requirements for existing paint removal and the SDS for
new coating system)
Eye/Face Protection (Refer to SDS)
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Equipment:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Brushes or Brooms
Vacuum Cleaner (Optional)
Wire Brushes
Power Tools for Surface Preparation (wire wheel, grinder, needle scaler with vacuum
assist if possible)
Paint Brushes/Rollers
Ambient Monitoring Equipment
Wet Film and Dry Film Thickness Gages
Compressor
Containment Materials (with floor or platform as required)
Scrapers
Hand Shovels
Waste Containers (trash bags and/or buckets)
Rags
Steam Cleaner (Optional)
Hand Tools for Surface Preparation
Tarpaulins/Covering
Spray Equipment (if needed)
Mixing Equipment (drill with mixing paddle attachment , buckets)
Surface Temperature Monitoring Equipment

Material:
•
•
•
•

Fresh Rinse Water
Thinners
Solvents/Cleaning Agents
Coating Materials
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8.6.3.3 Procedures and Best Practices - Overcoat
STEP 1 – PLAN THE WORK
Refer to MnDOT environmental guidelines for paint removal and application performed by
MnDOT personnel. Perform paint removal in accordance with the MnDOT steel structure paint
removal program.
Refer to Section 8.6.1 Safety Considerations and contact your Safety Administrator prior to
performing any work. Perform a Job Hazard Analysis considering health and Safety issues
including, but not limited to:
•
•
•
•
•
•
•
•
•

Toxicity of Base Paint
o Lead, PCBs, cadmium, chromium/hexavalent chromium (vinyl coatings)
Material Hazards (Refer to SDS)
Removal Method
Respirator Protection
PPE
Coating Application Exposures
Confined Spaces
OSHA Requirements
Safe Work Practices

Conduct a walk-through of the site prior to performing the work to identify any exposure and
controls that are necessary to prevent or mitigate a hazardous condition.
Verify and document that the ambient conditions and surface temperature are suitable for final
surface preparation and application of coating in accordance with the manufacturer’s
recommendations before beginning such work.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 3 – PRE-CLEANING
Pre-cleaning and cleaning are performed as the first step of surface preparation for all
maintenance painting operations.
Pre-cleaning is the process of removing trash, debris, bird droppings, paint chips and
unattached rust and corrosion products from all work areas scheduled for maintenance painting.
Remove bulk debris by shovel, scraper, brushes, vacuum, etc. Place the collected debris and
materials into waste containers for disposal transport.
Perform paint removal in accordance with the MnDOT steel structure paint removal program.
STEP 4 – CLEANING
Cleaning is the process of removing contaminants from all surfaces to be painted prior to
surface preparation.
Conduct cleaning per the requirements of SSPC-SP 1, “Solvent Cleaning” to remove oil, grease,
soils, dust, debris and other visible contaminants by wiping with clean solvent. Verify that oily
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substances are removed and not simply diluted or spread across a greater area. Supplement
cleaning using brushes and brooms when necessary to remove chalk and other deleterious
materials from existing coating. Place used materials and contaminated reusable equipment into
separate containers.
The surfaces and surface area cleaned and prepared should be limited to only a little more than
may be coated in a work shift.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding SSPC
cleaning standards.
Perform paint removal in accordance with the MnDOT steel structure paint removal program.
STEP 5 – SURFACE PREPARATION
Prepare surfaces with bare substrate, rust, cracked or peeling paint in accordance with
SSPC-SP 2, “Hand Tool Cleaning” and SSPC-SP 3, “Power Tool Cleaning” to remove loosely
adhered coating materials.
Perform paint removal in accordance with the MnDOT steel structure paint removal program.

Collect basic quality control to confirm that the surface preparation and application is consistent
with coating manufacturer’s recommendations and these procedures. Document that solvent
cleaning and surface preparation meet the required cleanliness prior to the mixing and
application of the coating.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding SSPC
surface preparation standards.
STEP 6 – MIX AND APPLY COATINGS
Mix and apply coatings per the manufacturer’s PDS.
Select the application method (brush/roller/spray) based on the manufacturer’s
recommendations and the size of the surfaces being touched up and overcoated.
Apply touch-up coat(s) so they overlap onto existing feathered coatings.
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Stripe coat edges, corners, seams, crevices, interior angles, junctions of joining members,
rivets, bolt heads, nuts and threads, weld lines, and similar surface irregularities within the
touch-up area by spray or brush.
Cure the previous coat to the “recoat” time as defined in the manufacturer’s PDS. Do not apply
additional coats except within the recoat window of the previous coat. Record the coating
products applied, wet film thickness (WFT) and dry film thickness (DFT) of each coat applied.
Apply a full overcoat to all surfaces that require painting, including touch-up locations.

8.6.4 ZONE REMOVAL AND REPLACEMENT MAINTENANCE PAINTING
In some cases, areas on the structure may exhibit more deterioration than can be addressed by
spot repairs and over coating and may warrant zone removal and replacement. These areas
are cleaned to remove corrosion, existing paint, and/or mill scale (according to SSPC-SP 10,
SSPC-SP 6, or SSPC-SP 11) in order to apply a full replacement coating system.
8.6.4.1 Criteria and Frequency
The coating is in poor condition. Defined elements (or portions of elements) exhibit more
corrosion and/or section loss than can be addressed by spot repairs and over coating.
Elements with greater than 2% section loss warrant removal and replacement of the coating
system. Typical locations where zone removal and replacement maintenance painting is
performed include beam ends, steel elements beneath leaking expansion joints and connection
plates with crevice corrosion or pack rust.

Refer to Section 8.5.2 Diagram B for more information.
8.6.4.2 Equipment and Materials – Zone Removal and Replacement
Personal Protection Equipment: (Contact your Safety Administrator)
•
•
•
•
•
•
•
•
•
•

High Visibility Safety Vest
Hard Hat
Foot Protection
NIOSH Approved Type CE Abrasive Blasting Respirator for Abrasive Blasting Operator
(Contact your Safety Administrator)
Half-Mask Respirator or other APR with particle filter suitable for assistants or when
using hand tools (Contact your Safety Administrator)
Respirator (Refer to SDS)
Gloves (Refer to SDS)
Eye/Face Protection (Refer to SDS)
Tyvek Suit (Refer to the safety requirements for existing paint removal and the SDS for
new coating system)
Hearing protection

Equipment:
•

Traffic Control Devices
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Snooper or Other Vehicle if Needed for Access
Brushes or Brooms
Vacuum Cleaner (Optional)
Wire Brushes
Power Tools for Surface Preparation (wire wheel, grinder, needle scaler with vacuum
assist if possible)
Paint Brushes/Rollers
Ambient Monitoring Equipment
Wet Film and Dry Film Thickness Gages
Compressor
Containment Materials (with floor or platform as required)
Scrapers
Waste Containers (trash bags and/or buckets)
Hand Shovels
Rags
Steam Cleaner (Optional)
Hand Tools for Surface Preparation
Tarpaulins/Covering
Spray Equipment (if needed)
Mixing Equipment (drill with mixing paddle attachment , buckets)
Surface Temperature Monitoring Equipment

Material:
•
•
•
•
•

Fresh Rinse Water
Thinners
Blasting Media
Solvents/Cleaning Agents
Coating Materials
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8.6.4.3 Procedures and Best Practices – Zone Removal and Replacement
STEP 1 – PLAN THE WORK
Refer to MnDOT environmental guidelines for paint removal and application performed by
MnDOT personnel. Perform paint removal in accordance with the MnDOT steel structure paint
removal program.
Determine if containment is needed.
Refer to Section 8.6.1 Safety Considerations and contact your Safety Administrator prior to
performing any work. Perform a Job Hazard Analysis considering health and Safety issues
including, but not limited to:
•
•
•
•
•
•
•
•
•

Toxicity of Base Paint
o Lead, PCBs, cadmium, chromium/hexavalent chromium (vinyl coatings)
Material Hazards (Refer to SDS)
Removal Method
Respirator Protection
PPE
Coating Application Exposures
Confined Spaces
OSHA Requirements
Safe Work Practices

Conduct a walk-through of the site prior to performing the work to identify any exposure and
controls that are necessary to prevent or mitigate a hazardous condition.
Verify and document that the ambient conditions and surface temperature are suitable for final
surface preparation and application of coating in accordance with the manufacturer’s
recommendations before beginning such work.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 3 – PRE-CLEANING
Erect, construct or install containment, coverings and protective materials.
Pre-cleaning and cleaning are performed as the first step of surface preparation for all
maintenance painting operations.
Pre-cleaning is the process of removing trash, debris, bird droppings, paint chips and
unattached rust and corrosion products from all work areas scheduled for maintenance painting.
Remove bulk debris by shovel, scraper, brushes, vacuum, etc. Place the collected debris and
materials into waste containers for disposal transport.
Perform paint removal in accordance with the MnDOT steel structure paint removal program.
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STEP 4 – CLEANING
Cleaning is the process of removing contaminants from all surfaces to be painted prior to
surface preparation.
Conduct cleaning per the requirements of SSPC-SP 1, “Solvent Cleaning” to remove oil, grease,
soils, dust, debris and other visible contaminants by wiping with clean solvent. Verify that oily
substances are removed and not simply diluted or spread across a greater area. Supplement
cleaning using brushes and brooms when necessary to remove chalk and other deleterious
materials from existing coating. Place used materials and contaminated reusable equipment into
separate containers.
The surfaces and surface area cleaned and prepared should be limited to only a little more than
may be coated in a work shift.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding SSPC
cleaning standards.
Perform paint removal in accordance with the MnDOT steel structure paint removal program.
STEP 5 – SURFACE PREPARATION
Conduct abrasive blast cleaning to all surfaces scheduled for painting. Extend blast cleaning an
additional one foot of steel beyond each surface to be painted. Perform paint removal in
accordance with the MnDOT steel structure paint removal program.

Feather the edges of existing paint a minimum of 12 inches past the blast cleaned edges.
Achieve a cleanliness meeting the requirements of SSPC-SP 10, “Near White Abrasive Blast
Cleaning” or SSPC-SP 11, “Power Tool Cleaning to Bare Metal.” Produce an anchor profile
meeting the recommendations of the coating system manufacturer.
When a surface profile (achieved by abrasive blast cleaning) is required by the coating
manufacturer, measure and record the anchor profile in accordance with ASTM D4417
Method C (replica tape) or other suitable inspection equipment at the frequency prescribed in
SSPC-PA 17. Measure the surface profile of power tool cleaned surfaces (SSPC-SP 11) using
Method B (depth micrometer) in ASTM D4417.
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Remove spent abrasives, dusts and debris by vacuum or blow down (within containment).
Collect basic quality control to confirm that the surface preparation and application is consistent
with coating manufacturer’s recommendations and these procedures. Document that solvent
cleaning and surface preparation meet the required cleanliness prior to the mixing and
application of the coating.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding SSPC
surface preparation standards.
STEP 6 – MIX AND APPLY COATINGS
Mix and apply coatings per the manufacturer’s product data sheets (PDS).
Apply the new coating system by spray, roller or brush depending on the manufacturer’s
recommendations and the size and location of the zone area(s).
Stripe coat edges, corners, seams, crevices, interior angles, junctions of joining members,
rivets, bolt heads, nuts and threads, weld lines, and similar surface irregularities within the zone
area by spray or brush, prior to or following application of the prime coat.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding coating
application for full removal and replacement projects.

8.7 MAINTENANCE OF WEATHERING STEEL
Unpainted weathering steel bridges can require maintenance when the surface patina
(protective corrosion product layer) exhibits degradation or fails to form. Two maintenance
options are available:
•
•

Painting, or
Abrasive blast cleaning to allow a new patina to form.

Refer to MnDOT environmental guidelines for paint removal and application performed by
MnDOT personnel. Contact your Safety Administrator prior to performing any work.

8.7.1 PAINTING WEATHERING STEEL
Painted or unpainted weathering steel may be cleaned and prepared for painting in locations
where existing coating deterioration exists or the protective patina is poorly formed. Service
conditions particularly associated with excessive deterioration of weathering steel include:
•
•
•
•

Leaking expansion joints,
Accumulation of moisture retaining dirt and debris,
Overgrown vegetation, and
Poor drying areas

8.7.1.1 Criteria and Frequency
Weathering steel can be painted to arrest corrosion when the protective patina is poorly formed.
Examples include pitting corrosion, section loss, pack rust and laminar corrosion. Painting may
also be performed as an aesthetic maintenance approach regardless of the condition of the
formed patina. As an example, zone painting over piers, abutments or bents is sometimes used
to reduce rust staining on concrete surfaces.
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Refer to Section 8.5.3 Diagram C for more information.
8.7.1.2 Equipment and Materials – Painting Weathering Steel
Personal Protection Equipment: (Contact your Safety Administrator)
•
•
•
•
•
•
•
•

High Visibility Safety Vest
Hard Hat
Foot Protection
Respirator (Contact your Safety Administrator and Refer to SDS)
Hearing Protection
Gloves (Refer to SDS)
Eye/Face Protection (Refer to SDS)
Tyvek Suit (Refer to guidelines for existing paint removal and SDS for new coating
system)

Equipment:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Traffic Control Devices
Snooper or Other Vehicle if Needed for Access
Brushes or Brooms
Vacuum Cleaner (Optional)
Wire Brushes
Power Tools for Surface Preparation (wire wheel, grinder, needle scaler with vacuum
assist if possible)
Paint Brushes/Rollers
Ambient Monitoring Equipment
Wet Film and Dry Film Thickness Gages
Compressor
Containment Materials (with floor or platform as required)
Scrapers
Hand Shovels
Waste Containers (trash bags and/or buckets)
Rags
Steam Cleaner (Optional)
Hand Tools for Surface Preparation
Tarpaulins/Covering
Spray Equipment (if needed)
Mixing Equipment (drill with mixing paddle attachment , buckets)
Surface Temperature Monitoring Equipment

Material:
•
•
•
•

Fresh Rinse Water
Thinners
Solvents/Cleaning Agents
Coating Materials

CHAPTER 8 – FIELD GUIDE – MAINTENANCE PAINTING

8-42

MNDOT BRIDGE MAINTENANCE MANUAL

JULY 2019

8.7.1.3 Procedures and Best Practices – Painting Weathering Steel
STEP 1 – PLAN THE WORK
Refer to MnDOT environmental guidelines for paint removal and application performed by
MnDOT personnel. Perform paint removal in accordance with the MnDOT steel structure paint
removal program.
Refer to Section 8.6.1 Safety Considerations and contact your Safety Administrator prior to
performing any work. Perform a Job Hazard Analysis considering health and Safety issues
including, but not limited to:
•
•
•
•
•
•
•
•
•

Toxicity of Base Paint (if weathering steel was previously painted)
o Lead, PCBs, cadmium, chromium/hexavalent chromium (vinyl coatings)
Material Hazards (Refer to SDS)
Removal Method
Respirator Protection
PPE
Coating Application Exposures
Confined Spaces
OSHA Requirements
Safe Work Practices

Conduct a walk-through of the site prior to performing the work to identify any exposure and
controls that are necessary to prevent or mitigate a hazardous condition.
Verify and document that the ambient conditions and surface temperature are suitable for final
surface preparation and application of coating in accordance with the manufacturer’s
recommendations before beginning such work.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 3 – PRE-CLEANING
Pre-cleaning and cleaning are performed as the first step of surface preparation for all
maintenance painting operations.
Pre-cleaning is the process of removing trash, debris, bird droppings, paint chips and
unattached rust and corrosion products from all work areas scheduled for maintenance painting.
Remove bulk debris by shovel, scraper, brushes, vacuum, etc. Place the collected debris and
materials into waste containers for disposal transport.
Perform paint removal in accordance with the MnDOT steel structure paint removal program.
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STEP 4 – CLEANING
Painted Weathering Steel:
Conduct cleaning per the requirements of SSPC-SP 1, “Solvent Cleaning” to remove oil, grease,
soils, dust, debris and other visible contaminants by wiping with clean solvent. Verify that oily
substances are removed and not simply diluted or spread across a greater area. Supplement
cleaning using brushes and brooms when necessary to remove chalk and other deleterious
materials from existing coating. Place used materials and contaminated reusable equipment into
separate containers.
The surfaces and surface area cleaned and prepared should be limited to only a little more than
may be coated in a work shift.
Perform paint removal in accordance with the MnDOT steel structure paint removal program.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding SSPC
cleaning standards.
Unpainted Weathering Steel:
Clean unpainted weathering steel without section loss, pack rust or laminar corrosion using low
pressure water cleaning with potable water at 3,500 to 5,000 psi.
STEP 5 – SURFACE PREPARATION
Painted Weathering Steel:
Prepare surfaces with bare substrate, rust, cracked or peeling paint in accordance with
SSPC-SP 2, “Hand Tool Cleaning” and SSPC-SP 3, “Power Tool Cleaning” to remove loosely
adhered coating materials. Perform paint removal in accordance with the MnDOT steel structure
paint removal program.

Surfaces that have degraded and no longer meet the requirements for SSPC-SP 2, “Hand Tool
Cleaning”/SSPC-SP 3, “Power Tool Cleaning” will require additional cleaning and preparation.
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Feather the edges of existing coating allowed to remain to provide a smooth transition of 2 to 4
inches.
Collect basic quality control to confirm that the surface preparation and application is consistent
with coating manufacturer’s recommendations and these procedures. Document that solvent
cleaning and surface preparation meet the required cleanliness prior to the mixing and
application of the coating.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding SSPC
surface preparation standards.
Unpainted Weathering Steel:
Prepare unpainted weathering steel without section loss, pack rust or laminar corrosion for
painting per Section 8.6.3.3 Procedures and Best Practices for Zone Removal and
Replacement.
STEP 6 – MIX AND APPLY COATINGS
Mix and apply coatings per the manufacturer’s product data sheets (PDS). The application
method (brush/roller/spray) should be selected based on the manufacturer’s recommendations
and the size and number of touch-up locations to be painted.
Apply a stripe coat of paint to all edges, corners, seams, crevices, interior angles, junctions of
joining members, rivets, bolt heads, nuts and threads, weld lines, and similar surface
irregularities within the touch-up area by brush or spray application. Immediately following
spray application use paint brushes to work the stripe coat into the surface.
Cure the previous coat to the “recoat” time as defined in the manufacturer’s PDS. Do not apply
any additional coats except within the recoat window of the previous coat. Record the coating
products applied, wet film thickness (WFT) and dry film thickness (DFT) of each coat applied.
Apply each coat to overlap onto existing coatings. When the first touch- up coat is a zinc rich
primer, minimize the overlap onto existing paint to avoid possible adhesion issues.
Maintenance Field Note:
Leave a clear line of demarcation between painted and unpainted weathering steel.

8.7.2 ABRASIVE BLAST CLEANING WEATHERING STEEL TO ALLOW A NEW
PATINA TO FORM
This maintenance strategy involves abrasive blast cleaning deficient surfaces of weathering
steel to remove excessive, flaking corrosion from the surface in an effort to promote the
formation of a new protective patina.
8.7.2.1 Criteria and Frequency
When the protective patina has poorly formed, but the service environment is conducive to
patina formation, abrasive blast cleaning may be performed to allow a new patina to form. This
approach may not be appropriate when pack rust, pitting corrosion or delamination corrosion
has occurred.
Refer to Section 8.5.3 Diagram C for more information.
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8.7.2.2 Equipment and Materials – Abrasive Blast Cleaning Weathering Steel
Personal Protection Equipment: (Contact your Safety Administrator)
•
•
•
•
•
•
•
•

High Visibility Safety Vest
Hard Hat
Gloves (Refer to SDS)
NIOSH Approved Type CE Abrasive Blasting Respirator for Operator (Contact your
Safety Administrator)
Hearing Protection
Eye/Face Protection (Refer to SDS)
Foot Protection
Half-Mask Respirator or other APR with particle filter suitable for assistants and when
using hand tools (Contact your Safety Administrator)

Equipment:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Traffic Control Devices
Brushes or Brooms
Snooper or Other Vehicle if needed for Access
Vacuum (Optional)
Wire Brushes
Power Tools for Surface Preparation (wire wheel, grinder, needle scaler with vacuum
assist if possible)
Compressor
Containment Materials (with floor or platform as required)
Scrapers
Hand Shovels
Waste Containers (trash bags and/or buckets)
Rags
Hand Tools for Surface Preparation
Tarpaulins/Covering
Abrasive Blasting Equipment

Material:
•
•
•

Potable Water
Blasting Media
Solvents/Cleaning Agents

8.7.2.3 Procedures and Best Practices – Abrasive Blast Cleaning Weathering Steel
STEP 1 – PLAN THE WORK
Refer to MnDOT environmental guidelines for paint removal and application performed by
MnDOT personnel. Perform paint removal in accordance with the MnDOT steel structure paint
removal program.
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Refer to Section 8.6.1 Safety Considerations and contact your Safety Administrator prior to
performing any work. Perform a Job Hazard Analysis considering health and Safety issues
including, but not limited to:
•
•
•
•
•
•
•

Material Hazards (Refer to SDS)
Removal Method
Respirator Protection
PPE
Confined Spaces
OSHA Requirements
Safe Work Practices

Conduct a walk-through of the site prior to performing the work to identify any exposure and
controls that are necessary to prevent or mitigate a hazardous condition.
Verify and document that the ambient conditions and surface temperature are suitable for final
surface preparation before beginning such work.
STEP 2 – SET TRAFFIC CONTROL
Set traffic control as per Section 1.5.1 of the BMM.
STEP 3 – PRE-CLEANING
Pre-cleaning and cleaning are performed as the first step of surface preparation for all
maintenance painting operations.
Pre-cleaning is the process of removing trash, debris, bird droppings, paint chips and
unattached rust and corrosion products from all work areas scheduled for maintenance painting.
Remove bulk debris by shovel, scraper, brushes, vacuum, etc. Place the collected debris and
materials into waste containers for disposal transport.
STEP 4 – CLEANING
Clean unpainted weathering steel without section loss, pack rust or laminar corrosion using low
pressure water cleaning with potable water at 3,500 to 5,000 psi.
STEP 5 – SURFACE PREPARATION
Prepare unpainted weathering steel by abrasive blast cleaning in accordance with SSPC-SP 6
to remove all rust and mills scale.
The Bridge Construction Manual, Chapter 450 contains additional guidance regarding SSPC
surface preparation standards.
Leave the prepared surfaces to reform a patina. Assess the condition of the patina during the
bridge safety inspections to ensure it is forming properly.
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