Another concern regarding the performance of epoxy-coated
reinforcing steel arose during the NYSTA’s pursuit to find an
alternative corrosion protection system. Epoxy coatings were
exhibiting inferior bonding to the concrete. When removing
sections of concrete from epoxy-coated rebar during a repair of
an improperly designed pier, the concrete was easily broken
away from the epoxy-coated rebar. By specifying hot-dip
galvanized rebar, this problem was eliminated due to the
superior bond developed between the galvanized rebar and
concrete.

epoxy-coated rebar installation is far greater than for black
or galvanized rebar. Lap splices are significantly increased
when specifying epoxy coated rebar. This fact alone brings
the initial cost of specifying hot-dip galvanized rebar to an
extremely competitive position. On a life cycle cost analysis,
the maintenance-free hot-dip galvanized rebar is unmatched.

Pennsylvania DOT
The Pennsylvania DOT has specified galvanized reinforcement
for decades. One such bridge, the Athens Bridge, was built in
1973 and is an eleven-span, four-lane, divided bridge that uses
only hot-dip galvanized reinforcing bars.

The cathodic and
barrier
protection
provided by hot-dip
galvanized rebar has
reduced repair costs
incurred in handling
the rebar in the
field. Epoxy-coated
rebar w a s getting
damaged in the field
due to rough handling
at some of the
New York bridge
installations during the 1980s. Epoxy coatings only supply
barrier protection for the underlying steel. If epoxy
coatings become damaged during handling or installation, the
barrier becomes broken and the corrosion protection for the rebar
has been compromised. The superior bond strength and
hardness properties of hot-dip galvanized coatings make it tough
to damage under any material handling conditions, and if
damaged does occur, the exposed bare steel will be protected by
the sacrificial cathodic action of the surrounding zinc.
“At this time, the NYSTA feels that
it’s on the right track by specifying
galvanized reinforcing, unilaterally.
We are getting materials of the
specified quality, and we feel our
contractors have readily adjusted to
galvanized reinforcing and are
giving us good installations.
— Robert F. Grimm,
Materials Engineer
- New York State Thruway Authority

The Athens bridge deck was
inspected eight years after
installation to ensure that hot-dip
galvanizing was protecting the
bridge from corrosion. Concrete
cores were drilled and an analysis
of chloride contamination and
coating thickness was conducted.
The chloride levels found in the cores
exhibited concentrations between Athens Bridge - Pennsylvania.
1.8 to 7.9 lbs/yd3 of concrete,
where the high end of these concentrations is well above the
threshold for active corrosion to occur on bare steel. Despite these
extremely corrosive conditions, the coating thickness
measurements indicated galvanized coatings in excess of 15 mils
(approximately three times the coating thickness required on
newly-galvanized rebar according to ASTM A 767). In all
instances, the galvanized rebar showed no signs of corrosion.
The Athens Bridge was later inspected in 1991 and 2001, and
the analysis generated similar results. No sign of active corrosion on
the galvanized reinforcement was found and coating thickness
measurements reported were in excess of ten mils. These current
coating thicknesses indicate an estimated 40-plus years of
additional maintenance-free corrosion protection.

Life cycle cost analysis was performed by the NYSTA to
compare the costs of galvanized and other competing coating
systems. Initially, the cost of hot-dip galvanized rebar was
slightly greater than epoxy coatings and bare steel on a per
pound basis. However, the amount of rebar required for an
Table 8: Bridge inspection summary.

Location

Installed

Inspection
Date

Boca Chica Bridge, FL*

1972

Tioga Bridge, PA*

1974

Curtis Road Bridge, MI
Spring Street Bridge, VT
Evanston Interchange,
WY

1976
1971

1975
1991
1999
1981
1991
2001
2002
2002

1975

2002

Chlorides
3

Zinc Coating
Thickness

(lb/yd )

mils

mm

1.95
2.02
3.21
0.58
1.06
2.23
6.88
4.17

5.1
4.0
6.7
5.9
8.8
7.8
6.1
7.5

130
102
170
150
224
198
155
191

2.55

9.3

236

* Multiple inspections were made on these bridges. Since concrete cores are drilled out of the bridge it is impossible to
perform this inspection in the same spot. When performing subsequent inspections, the cores must be drilled in different
areas which doesn't allow for corrosion monitoring in one particular area. Hot-dip galvanized coating thicknesses vary
slightly over the length of the bars. This explains how a greater coating thickness can be read when measuring the same
bridge at a later date.
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