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Bridge Preservation Through Coatings
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Topics of Discussion

• Evaluation

• Design (Specification)

• Inspection

• Maintenance

• AMPP Committees



Premature Failures – The Why!
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» Inadequate surface preparation or 

coating application

» Residual surface contamination

» Incorrect coating thickness

» Improper environmental conditions for application

» Incorrect mixing or agitation

» Inadequate / incorrect coatings / materials

» Extreme exposure conditions

» Inadequate inspections

» Inadequate qualified contractors

» Inadequate specifications

NCHRP 2016 Study identified factors contributing to premature failure 

of steel bridge coating systems. These factors include:

NCHRP Project 20 68A, Scan 15-03, Successful Preservation Practices For Steel Bridge Coatings



Bridge Preservation Through Coatings – Current DOT 

Practices
• Full removal and replacement and/or 

Zone Painting are typically specified. 

• Containment for abrasive blasting is 
required to meet AMPP (SSPC) Guide 6 
Level 2A.

• Abrasives required are typically 
recyclable steel abrasives

• Some states still use nonrecyclable 
abrasives.

• Surface preparation requirements are 
usually an SSPC SP 10 Near White 
Blast. Profiles (roughening of the steel) 
vary by state.

• Most states (About 36) require 
contractors to be AMPP (SSPC) QP 1 
and QP 2 Certified Contractors.



Bridge Preservation Through Coatings – Current DOT 

Practices
• Coating systems used are typically 

Organic zinc/Epoxy/Urethane

• A few states use inorganic zinc as 
the field primer. Typically, this 
primer is only used on new steel in 
the shop.

• Some states have gone to a two-
coat system, organic zinc with a 
topcoat, and metalizing.

• Stripe coating of the 
primer/intermediate coats.

• Weathering steel is typically 
approached in the same manner.

• QA - AMPP Certified coatings 
inspectors, CIP Level 1, 2, 3



Bridge Preservation Through Coatings - Evaluation
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• Assessment of inventory for single or 
multiple structures

– Identify areas that could cause issues for 
proper surface preparation and 
application (i.e., tight spaces, back-to-
back angles, utilities, vegetation, etc.)

– Access to the structure.

– Potential layout yard for the contractor 
for equipment and storage.

– Will structural repairs be required before 
cleaning and painting.

– Containment level required.

– Railroads, etc.



Bridge Preservation Through Coatings - Evaluation
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• Testing Protocol during Field evaluation

– Corrosion – Isolated or scattered

– Adhesion – Failure between coats or substrate

– Chalking

– Brittleness of coating

– Film thickness (Destructive & Non-Destructive)

– Coating's identification (Alkyd, Epoxy, Vinyl, etc.) for 
potential overcoat projects 

– Heavy Metals (Lead, Cadmium, Chromium)

– Surrounding environment

• Matching the right system to the environment -  
humidity, etc. (OZ/E/U, Moisture cured systems)



Bridge Preservation Through Coatings - Evaluation

• Corrosion (Field) – SSPC VIS 2 

“Standard Method of Evaluating 

Degree of Rusting on Painted Steel 

Surfaces” to evaluate the degree of 

corrosion throughout the structure.

• Adhesion (Field) – ASTM D3359 – 

17 “Standard Test Methods for 

Rating Adhesion by Tape Test” to 

check adhesion between the 

existing system and the substrate 

and between coats.

• Chalking (Field) – ASTM D4214 – 

07(2015) “Standard Test Methods 

for Evaluating the Degree of 

Chalking of Exterior Paint Films” to 

evaluate the chalking of the finish 
coat as needed.

• Brittleness of coating (Field) –

checked at the same time as 

adhesion testing is done. A lab test 

is available, but this can be 

documented in the field.

• Film Thickness (Field)

▪ Total system – ASTM 

D7091/SSPC PA 2 (non-

destructive test)

▪ Individual layers – ASTM D4138 

(destructive test)

• Generic Coatings Identification –  

(alkyd, epoxy, vinyl, etc.) (Lab) FTIR 

test 

• Heavy Metals Analysis –  (lead, 

cadmium, chromium) (Lab) ICP-
OES test 



Bridge Preservation Through Coatings - Evaluation

• Corrosion Evaluation

• Visual inspection:

• Surface rust

• Flaking/Scaling

• Section loose

Can determine whether zone 

painting or total removal and 

recoat is required.



Bridge Preservation Through Coatings - Design
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• Development of Needs 

– Based on assessment develop a list of 
structures that need work within 0 - 3 
years, 3 – 5 years, 5 years and beyond

– Develop a budget to address those 
various needs

– Specification Development for specific 
bridges (Signature structures) or 
groups of bridges



Bridge Preservation Through Coatings - Design
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• Recommendations 

– Total removal and replacement

– Overcoat

– Zone Painting (Defined areas, 
Beam ends and bearing, facias)

– Do Nothing



Bridge Preservation Through Coatings - Design
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• Considerations

– Budgets – Optimizing your most important 
needs vs budget established

– Life expectancy of bridges considered for 
painting. Will they be replaced within 10 
years or so. Will the bridge have major 
rehabilitation needs, etc.

– Vehicular traffic disruptions – Full access to 
structure or limited access due to lane 
closure restraints (This will significantly 
affect the cost)

– Development of an engineers estimate



Bridge Preservation Through Coatings - Design
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• Specification Development

– Surface preparation

– Coatings application

• Stripe Coating (Primer & Intermediate 
coats)

– Environmental requirements

– Special provision/Plan Notes – Document 
unique situations, hard-to-
reach/inaccessible/limited access areas, 
utilities, and Railroads – How will the 
contract address these areas?

– Defined Quality Control/Quality Assurance

– Warranties – 1yr., 2yr., etc.



Bridge Preservation Through Coatings - Design
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• Stripe Coating (Primer & 

Intermediate coats)

– Why this is so important.



SSPC-PA Guide 11:

Bridge Preservation Through Coatings - Design

Stripe Coating (Primer & 

Intermediate coats) 

• SSPC-PA Guide 11

15



Bridge Preservation Through Coatings - Design
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Bridge Preservation Through Coatings - Design
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Sample language from a DOT who has included Limited Access in their specifications 

Limited Access Areas – Submit proposed methods of coating application together with the coating 

manufacturer’s recommendations, for achieving complete coverage in limited access areas (e.g., 

modified brushes, paint mitts, daubers, etc. as appropriate for the coating system). 

Limited Access is defined as a location where the physical characteristics or configuration of the structure 

restricts the use of a surface preparation or paint application tool at that location.

A location is not considered Limited Access if additional time will allow for the proper cleaning or 

painting of the area, or if commercially available tools are available to clean or paint the area (e.g., 

angle nozzles, or short nozzles in place of traditional long nozzles for blast cleaning).



Bridge Preservation Through Coatings - Design

  Examples of Hard To Reach/Inaccessible Areas
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Bridge Preservation Through Coatings - Design
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Submittals Requirements

• Containment Plans – Stamped by a P.E.

• Environmental Plans – Monitoring of site

• Worker Protection Plans – Monitoring of 
personnel

• Waste Disposal/recycled materials plans

• Material Submittals – Paint, solvents, 
abrasive, etc.



Bridge Preservation Through Coatings - Design
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Specification Development 

• Contractor prequalification

✓QP 1

✓QP 2

• Mandatory Pre-Bid 

Meeting/Site Visit



Bridge Preservation Through Coatings (Weathering Steel) - 

Design

What To Consider

Abrasive Blasting Concerns

• Deep profiles

• High peak exposure

Applying the Primer Coat

• Proper thickness applied

• Potential need for two coats

Dry Film Thickness Gauge

• Calibration to read above the 

blast profile



Bridge Preservation Through Coatings - Design
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AMPP Standards 

• SSPC Guide 6 – Containment 
Requirements

• SSPC Guide 7 – Waste 
Handling Requirements

• SSPC PA 2 – Dry Film 
Thickness Readings

• SSPC Guide 12 – Lighting 
Requirements

• SSPC SP 1 – Solvent Cleaning

• SSPC SP 10 – Near White Blast



Bridge Preservation Through Coatings - Design
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AMPP Standards 

• SSPC-PA Guide 11 – Stripe 
Coating

• SSPC QP 1 – Qualified 
Contractors

• SSPC QP 2 – Qualified 
Contractors for Hazardous 
Materials

• SSPC QP 3 – Qualified Paint 
Shops



Bridge Preservation Through Coatings - Inspection
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• Witness, Verify, and Document per Project 
Specifications

– Containment System

– Surface Preparation

– Ambient Conditions

– Coating Application

– Materials used (abrasive, thinners, paints, etc.)

– Measurements taken (Surface profiles, dry film 
thicknesses, etc.)

– Environmental & Personal Monitoring

– Collection, Storage, Testing, and Disposal of Waste 
(Hazardous)

– Daily activities 



Bridge Preservation Through Coatings - Inspection
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• Defined hold points

– Containment

– Ambient Conditions

✓ Surface & Air Temperatures, Humidity, Dew 
point

– Surface Preparation

✓ Surface cleanliness

✓ Surface profiles

– Coating application

✓ Dry film thickness of each applied coating

✓ Surface cleanliness between coats

– Waste Storage and Disposal

• Authority for the QA inspector



Bridge Preservation Through Coatings - Inspection
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• Documentation To Include
– Material Storage sites (Per the 

manufactures/Owners' requirements)

– Proper mixing of materials

– Proper Induction/Sweat-In time

– Proper Abrasives and cleanliness of 

abrasive

– Ambient conditions

– Contractor work force

– Location of work



Bridge Preservation Through Coatings - Inspection
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Bridge Preservation Through Coatings - Maintenance
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• Bridge washing

• Drainage system clear

• Joints and decks are in good 

conditions

• Spot repair or zone painting 

(Joints, Facia, etc.)

• In-House Maintenance



Bridge Preservation Through Coatings – In-House Maintenance
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• Safety

➢Personal Protective Equipment

➢Tailored to the project

➢Medical Evaluation

➢Follow Federal, State, and local 
agency

OSHA's standard 1926.62 applies
to all construction work in which

employees may be occupationally
exposed to lead.



Bridge Preservation Through Coatings – In-House Maintenance

30

Containment – 

Mini Enclosures

Containment – 

Vacuum Shrouded

Containment - Lifts



Bridge Preservation Through Coatings – In-House Maintenance
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• Collection

• Storage

• Disposal 



Bridge Preservation Through Coatings – In-House Maintenance
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• Surface Preparation

➢Spot Repairs

✓Random spots

➢Zone Painting

✓Defined areas



Bridge Preservation Through Coatings – In-House Maintenance

• Surface Preparation

➢Equipment – Handheld Scrapers, wire brushes, sandpaper
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Bridge Preservation Through Coatings – In-House Maintenance

• Surface Preparation

➢Equipment – Power tools
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Bridge Preservation Through Coatings – In-House Maintenance

• Surface Preparation

➢Equipment – Abrasive blasting
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Bridge Preservation Through Coatings – In-House Maintenance
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• Coating System - 

Overcoating

❖ Surface tolerant epoxies

❖ Penetrating Sealers

❖ High Ratio Calcium   

Sulfonate



Bridge Preservation Through Coatings – In-House Maintenance
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• Coating System – Total 

Removal and Replacement

❖ Epoxy systems

❖ Organic Zinc rich systems 

(Preferred) 

❖Moisture Cured Urethane 

systems



Bridge Preservation Through Coatings – In-House Maintenance
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Product Data Sheet – 

Information

✓Product Description

✓Recommendations

✓Thickness application

✓Recoat/topcoat  



Bridge Preservation Through Coatings – In-House Maintenance
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Product Data Sheet – 

Information

✓Surface Preparation



Bridge Preservation Through Coatings – In-House Maintenance
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Product Data Sheet – 

Information

✓Recommended Systems

✓Tips



Bridge Preservation Through Coatings – In-House Maintenance
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Product Data Sheet – 

Information

✓Application equipment

✓Ambient conditions 

required

✓Clean up   



Bridge Preservation Through Coatings - Maintenance
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Coatings - It’s the little things that 
can cause big issues

– Thinning
• Mist coating: Thin up to 32 oz/gal (263 g/l) with Thinner 2 or 33 

in VOC restricted (2.8 lb/gal) areas. May thin up to 48 oz/gal 
where VOC restricted levels are at 3.5 lb/gal (0.42 kg/l) for mist 
coat only. If necessary, use Thinner 230 only in hot (above 
100°F/38°C) and windy conditions, to slow down the 
evaporation rate

– Constant Agitation
• Thoroughly mix each component using mechanical agitation making sure 

pigment does not remain on the bottom of can. Pour the Part A into the 
Part B (mixing ratio by volume: 1 part lb. A to 4 parts Part B) and mix well. 
After mixing, pour through a 30-60 mesh screen. If thinner is required, thin 
only after mixing Part A with Part B. Allow 15 minutes minimum induction 
time at 75°F. Do not mix more than can be applied during the product’s 
useful pot life. Continue to agitate the mixture during application of the 
product to keep the zinc pigment from settling out and the product 
uniform



AMPP Communities 
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• Technical Community of 
Interest – Bridge

• Technical Community of 
Interest – Coatings Inspection

• Technical Community of 
Interest – Regulatory (incl. 
OSHA, EPA)

• Technical Community of 
Interest - Construction



AMPP Committees 
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• SC 02 External Coatings - 
Atmospheric

• SC 05 Surface Preparation

• SC 23 Coating System 
Application, Maintenance, 
and Inspection

• SC 24 Environmental 
Health and Safety 
(EHS)/Regulatory



AMPP Contact

The Association for Materials Protection and Performance 

(AMPP)

• Website: AMPP.ORG

• Call: 1-800-797-6223

• Email: Customersupport@ampp.org
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   For additional information or questions 

    Chris Farschon: cfarschon@gpinet.com 

Questions?
 

mailto:cfarschon@gpinet.com
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