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Introduction 

The use of deicing salts on the roads in the winter months 
has proven to be harmful because of the corrosion damage 
to the reinforcement that increases maintenance costs. Of 
the wide variety of corrosion protection systems implemented 
by the United States’ Departments of Transportation, by far 
the most widely used are quality concrete, adequate cover, 
and fusion bonded epoxy-coated reinforcing bars. Their ease 
of implementation, effectiveness of corrosion protection, and 
economic advantages exceed that of any other method. 
Epoxy-coated bars were first introduced in Pennsylvania in 
1973 and first implemented in Indiana bridges in 1976. This 
report contains a summary of the state of the art in the fabri-
cation and use of fusion epoxy-coated and Allium (stainless 
steel coated) reinforcing steel in concrete bridge decks and 
one-way solid slab and T-beam bridges. 

The study findings indicated that although the original ep-
oxy materials were still used, the significant improvements 
that took place in the fabrication and handling of the epoxy 
coated bars resulted in improved corrosion protection of the 
reinforcement. Notably, there is a lack of motivation in the 
producers of epoxy coatings to produce improved epoxy ma-
terial. It could be concluded that this lack of motivation may 
be due to improved performance against corrosion of this 
reinforcement. The findings from a literature review and the 
responses to a survey questionnaire of State DOTs indicate 
that although DOTs view epoxy-coated reinforcement as ef-
fective in protecting the steel against corrosion, they continue 
to look for alternatives to improve corrosion protection. 

The higher initial cost of alternate methods of corrosion 
protection that are deemed more effective, such as stain-
less steel, is seen as a significant barrier for its full-throated 
implementation. This calls into question whether life-cycle 
improvements in concrete bridge deck performance are a re-
sult of using corrosion protection methods with higher initial 
cost that also have the potential to be more effective than 
epoxy-coated bars. Unfortunately, such alternate methods of 
corrosion protection often lack the time and prevalence in 

the field of epoxy-coated bars to make a proper compara-
tive assessment. Considering that other contributing factors 
impact the long-term performance of concrete bridge decks, 
it is important to properly assess the benefit of a more costly 
method, such as stainless steel. In some instances, interven-
tions are carried out due to some other contributing issue(s) 
not related to corrosion of the reinforcement. Increasing the 
overall costs of the project could possibly diminish the posi-
tive impact from the more expensive initial cost of stainless 
steel. 

Findings 

The most reliable and widely used epoxy-coated reinforce-
ment was Fusion Bonded Epoxy (FBE) coating. It meets the 
ASTM A775/A775M (green coating) standard and is 
manu-factured in plants that participate in the CRSI voluntary 
epoxy coating plant certification program. 

• In general, epoxy-coated reinforcement continues to 
perform well. Departments of Transportation in the 
U.S. are still using epoxy-coated reinforcement as 
their go-to method of corrosion protection in the con-
struction and rehabilitation of concrete bridge decks. 
Out of the surveyed DOTs, only the New Jersey 
DOT had a negative experience with epoxy-coated 
reinforcement. 

• Construction practices have been identified as one of 
the main factors contributing to the deficient perfor-
mance of epoxy-coated reinforcement. Practices such 
as handling, storage, placing, pouring of concrete, low 
concrete cover, and patching of damaged areas are 
keys to the adequate performance of epoxy-coated 
reinforcement. 

• Laboratory and field evidence has identified epoxy-
coated reinforcement as an effective method for 
protecting the steel against corrosion, provided that it 
meets standards, that fabrication and handling guide-
lines are followed, and that high quality concrete is 
used in conjunction with adequate concrete cover. 
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• State Departments of Transportation continue to 
explore new corrosion protection methods or combi-
nations of existing corrosion protection methods and 
construction practices to enhance the performance 
of concrete bridge decks. Identified methods include 
improved concrete quality and steel reinforcement. 
Examples include the use of high-performance con-
crete in combination with epoxy-coated reinforcement. 
Other alternatives, such as stainless steel reinforce-
ment, galvanized steel, ChromX ASTM 1035 steel, 
and fiber reinforced concrete, require more data on 
their cost effectiveness over the life of the structure. 

Implementation 

It is recommended that, under the following conditions, 
INDOT continues to use FBE 413 (green coating) in combi-
nation with high quality concrete and specified cover as an 
effective method of corrosion protection. 

1. Epoxy-Coated Reinforcement: Epoxy-coated rein-
forcement should be obtained from coating plants 
that are participating in the voluntary CRSI program. 
Epoxy-coated reinforcement should meet standard 
ASTM A775/A775M. INDOT should continue to imple-
ment the method from Samples and Ramirez (1999), 
which uses a larger coating thickness to mitigate po-
tential damage during handling and casting operations. 

2. Construction Practices: Adequate concrete cover as 
determined by relevant standards, should be provided. 
The use of high-quality concrete with low permeability 
should be maintained, as well as the practice presented 
in Section 2.6 regarding the following guidelines. 
• Maintain adequate handling and storage of 

epoxy-coated reinforcement before and during 
construction and minimize sun exposure. 

• Monitor and patch any damage to the coating 
during construction using the patching material 
specified by the manufacturer. 

• Placement of the reinforcement should adhere to 
the guidelines in Section 2.6. 

• Minimize foot traffic over the reinforcement and 
concrete hoses movement during placement of 
the reinforcement and continue the use of exten-
sion on hose during casting operation to mitigate 
potential damage to the coating. 

• Vibrators should be equipped with non-metallic 
heads. 

3. Lifecycle Cost Assessment: To properly assess the 
impact on the lifecycle of concrete bridge decks, more 
detailed inspections, such as those conducted in the 
Samples and Ramirez (1999) study, should be sched-
uled to collect data on the bridge condition and on 
interventions, including economic costs, since 1976. 
These detailed inspections should take place in ad-
dition to regular inspections. This data should be 
recorded and analyzed to monitor the long-term field 
performance under Indiana environments and traffic. 
This information will complement the findings in this 
study and will provide a better understanding of the 
actual performance of bridge decks in Indiana; thus, 
a more informed decision can be made regarding 
the use of epoxy-coated reinforcement versus other 
alternatives. 

4. Interventions: The survey indicated that INDOT is 
implementing a silane deck sealer at about year 3 
and year 7 of a bridge deck’s life, and then a poly-
mer overlay is programmed. This practice may serve 
as an additional protective layer to help prevent the 
ingress of chloride into the concrete. However, the 
effects of implementing this method alongside epoxy-
coated reinforcement remain unclear. Therefore, it is 
recommended to evaluate the effectiveness of the 
silane sealer and polymer overlay by collecting data 
on the bridges where this intervention was implemented. 
Furthermore, the survey of DOTs supports the imple-
mentation of a bridge cleaning program following the 
winter season. State DOTs found the cleaning pro-
gram beneficial for the bridge deck performance at a 
low cost compared to other alternatives. 

Recommended Citation for Report 

Ramirez, J. A., & Jimenez, L. A. Q. (2025). Synthesis study: 
Review of durability and performance of the latest epoxy-
coated rebar (Joint Transportation Research Program 
Publication No. FHWA/IN/JTRP-2025/03). West Lafayette, IN: 
Purdue University. https://doi.org/10.5703/1288284317844 

View the full text of this technical report here: https://doi. 
org/10.5703/1288284317844 

Published reports of the Joint Transportation Research Pro-
gram are available at http://docs.lib.purdue.edu/jtrp/ 

https://doi.org/10.5703/1288284317844
https://doi.org/10.5703/1288284317844
http://docs.lib.purdue.edu/jtrp




Accessibility Report





		Filename: 

		SPR-4819 Technical Summary.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found problems which may prevent the document from being fully accessible.





		Needs manual check: 1



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 27



		Failed: 1







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Needs manual check		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Failed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



