
An Answer to Bridge Corrosion Concerns
Galvanized rebar keeps bridges structurally sound longer

Though interested parties will have to wait for an official report on the cause of August’s Minnesota bridge 
collapse, no one should wait to specify and construct bridges in a way that is safe, stable, and will last long 
into the future without fear of structural failure.  Galvanized rebar can strengthen and protect the structural 
integrity of the bridges that more than four billion vehicles cross each and every day1.

Seeping through the porous concrete, corrosive elements can reach the black rebar within a bridge structure 
and begin the rusting process, creating a corrosive product with a greater volume than the metal consumed 
in the corrosion reaction. This will cause the internal concrete pressure to build until, eventually, the concrete 
begins to crack and spall around the corroded rebar, weakening the structure.  According to Constructor 
magazine, 26 percent of the nation’s bridges are structurally deficient2; of these, 15 percent are considered 
deficient because of corroded steel and steel reinforcement issues such as spalling.

It would cost nearly $83 billion to repair the 87,450 structurally deficient bridges in the U.S.3  To be 
considered “structurally deficient” by the Federal Highway Administration (FHWA), a bridge either has to be 
closed or restricted to light vehicles because of deteriorated structural 
components. The annual direct cost of corrosion in infrastructure is 
estimated at $22.6 million.3  

In addition to wallet-gouging direct costs, a life cycle analysis made by the 
National Association of Corrosion Engineers (NACE) estimates indirect 
costs due to traffic delays and lost productivity at more than ten times 
the direct cost of corrosion maintenance, repair, and rehabilitation. The 
American Society of Civil Engineers (ASCE) specifically “encourages 
the use of life-cycle cost analysis principles to evaluate the total costs of projects.”  The FHWA explained 
preservative actions cost significantly more than highway pavement activity on a unit cost basis2 - in other 
words, be sure to calculate expensive preservative maintenance in your total cost budget.

A look at past bridge projects utilizing galvanized rebar reveals the impressive durability and structural 
integrity of bridges constructed with galvanized rebar.  The Tioga Bridge in Pennsylvania utilized galvanized 
rebar in its construction during 1974.  Thirty-three years later and with zero percent corrosion, the estimated 
time to first corrosion is 70 years.  In the 1980s, the New York State Thruway Authority used epoxy coated 
rebar in its bridge decks – 14 years later, cracks began to appear in the decks.

It is estimated that 25 – 30 percent of annual corrosion costs could be eliminated if corrosion management 
practices, such as use of galvanized rebar, were in place.3  The FHWA explained that with the ever-aging 
population of highway structures, increasing traffic demands, and limited budgets, the nation needs to take 
a closer look at transportation system preservation strategies.2  Utilizing galvanized rebar in new bridge 
construction will ensure a long-lasting, structurally sound investment for years to come.

1 Constructor, Vol. 89, Issue 5, pg. 11 “Congress Must Act to Address Nation’s Infrastructure Crisis.”
2 Federal Highway Administration, “Status of Nation’s Highways, Bridges, and Transit: 2002 Conditions Report.”
3 NACE, “Corrosion Costs and Preventive Strategies in the US.”
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 Q:� �My bolt manufacturer requested I galvanize my hardware in accordance with ASTM F 2329, 
yet my galvanizer uses ASTM A 153 for hardware.  What are the differences between these 
two specifications?

A s k  D r .  G a l v

A: ASTM A 153 and ASTM F 2329 are specifications for galvanizing hardware centrifuged after galvanizing.  F 2329 is 
similar to A 153 in many respects, and mentions in several sections the user shall galvanize in accordance with A 153 
unless otherwise noted. 

Major Differences between the Two Specifications
There are major differences between the two specifications in the categories of 
coating measurement, overtapping information, hydrogen embrittlement, sampling, 
and rejection and retesting.  A 153 specifies coating weight or thickness shall 
conform to Table 1, contained in the specification.  Table 1 lists required coating 
weight or thickness according to classes or subclasses of material.  Table 2 of  
F 2329 lists required coating thicknesses according to dimensions of materials.  A 
153 requires a thicker coating in almost every category of fastener when compared 
to F 2329, and therefore more corrosion protection.

F 2329 specifies fasteners subject to severe work hardening shall be stress-relieved by the fastener manufacturer prior to 
galvanizing, and fasteners with a hardness of 33 Rockwell hardness (HRC) or greater are susceptible to hydrogen embrittlement.  
Fasteners with a hardness of 40 HRC or greater should not be galvanized.  F 2329, if requested by the purchaser, also requires 
the galvanizer to mechanically descale or bake materials to reduce the risk of hydrogen embrittlement.  A 153 simply states 
hardware susceptible to hydrogen embrittlement shall be tested according to A 143.

F 2329 has two sampling plans, one for batch lots and another for production lots.  The batch lot sampling plan shall conform 
to Table 1 of F 2329.  The production lot sampling plan shall conform to F 1470.  The sampling plan for production lots has 
two categories, one for the detection process and one for the prevention process, and each of these categories has different 
sampling requirements.  The sampling table in A 153 requires more samples for each numerical category range (i.e., 4 to 500 
pieces in the lot or 1201 to 3200 pieces in the lot) than Table 1 in F 2329.  The two specifications have different numerical 
category ranges as well (i.e., 4 to 500 pieces in the lot compared to 5 to 25 pieces in the lot).  

However, the samples required for each numerical category range in F 1470 require more samples per range than the 
sampling table in A 153.  F 2329 and A 153 both reference F 1470 for the method of sampling for fasteners required to meet 
the standards of the Fastener Quality Act.  For the detection process of F 2329, sampling for coating thickness and visual 
appearance shall conform to F 1470 Table 3, sample size A, and to Table 3, sample size C for the adhesion test.  For the 
prevention process of F 2329, sampling for coating thickness and visual appearance shall conform to F 1470 Table 3, sample 
size B and Table 3, sample size D for the adhesion test.

According to A 153, when materials fail the visual inspection, the galvanizer can sort the lot and resubmit it for inspection.  
When a set of specimens fails the requirements of A 153, two additional sets shall be tested, and both sets must conform to 
the requirements of the specification in every respect, or the lot of material represented by the specimens shall be rejected.  
F 2329 simply references F 1470 for nonconforming lots.

Minor Differences between the Two Specifications
One minor difference between the two is F 2329 has extra sections including 
Ordering Info, Chemical Composition of Zinc, Safeguards Against Alteration of 
Fasteners Mechanical Properties, and Coating and Dimensional Requirements.  The 
section on the chemical composition of zinc specifies the zinc used in the kettle shall 
be in accordance with A 153.  The two appendixes in F 2329 include Galvanizing 
Temperature and Variation in Coating.  Under the title for the appendixes are the 
words “Non-mandatory Information.”  The appendix on galvanizing temperature 
concerns the high temperature galvanizing process, from 990 to 1040°F, which 
creates thinner, smoother and duller coatings than normal galvanizing.  The 
appendix that covers variations in coatings explains slight fluctuations in the 
galvanizing process which can create coatings with slightly different appearances.
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A 153 covers nails and rivets, while  
F 2329 does not.



F 2329 does not cover galvanizing nails or rivets, whereas A 153 does.  Another minor difference between the two specifications 
is F 2329 includes detailed ordering information when a purchaser specifies the galvanizing of fasteners.  F 2329 also states 
purchasers are responsible for knowing the possibility of distortion exists at galvanizing temperatures, and the galvanizer is not 
responsible for unanticipated distortion of parts.  Under F 2329, when a purchaser requires a galvanizer to inspect dimensional 
requirements of parts, they must provide the galvanizer with the necessary tools and inspection gauges.

F 2329 is more detailed and requires more information in terms of documentation required during certification (average 
galvanizing temperature and average coating thickness of the production lot) and packaging than A 153.  Many of the minor 
differences between the specifications are due to wording.

Although there are some major and minor differences between A 153 and F 2329, hot-dip galvanized fasteners will usually 
meet the requirements of each of these specifications, and the galvanized coating will provide corrosion protection for many 
years in field applications.


