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History
By and large, fi rst generation 
fi lled grids received no coating 
at all, save for the bottom of the 
grid deck. A 1975 study (Hasija) 
documented signifi cant projects 
built from 1932-1964. None of 
the listed projects, encompassing 
45 structures and over 4.1 
million square feet, coated the 
interior of the grid, i.e., those 
surfaces in contact with the 
concrete.

Many structures built in that 
fashion have survived over sixty 
years of service, and remain 
structurally sound, without 
imminent replacement plans. 
Outstanding examples include 
sections of the Macomb’s 
Dam Bridge, New York City 
(installed 1936), the George Nice 
Memorial Bridge, Dahlgren, 
VA (Built in 1938, Maryland 
Transportation Authority), South 
Tenth Street Bridge, Pgh, PA 
(Built in 1932, City of Pgh), and 
the Homestead Hi-Level Bridge, 
Homestead, PA (1938, County 
of Allegheny). It is very likely 
that the decks on these bridges 
will survive 75 years, and in 

each instance the concrete is in 
contact with uncoated (black) 
steel. The Macomb’s Dam deck 
is fl ush-fi lled with no overlay; 
the others have had an overlay in 
place since fi rst installed.

How has uncoated steel managed 
to survive this long in the 
diffi cult environment to which 
bridge decks are subjected, 
especially in the Northeast 
where climate and use of 
de-icing chemicals generally 
wreak havoc with bridge decks? 
One commonly held view, fi rst 
postulated by Donald Timmer of 
Richland Engineering Limited 
(REL), Mansfi eld, Ohio during 
a mid-1970’s study of fi lled 
grids in Ohio, is that concrete 
within the grid cells, due to some 
initial corrosion of the steel, is 

compressed, sealing the concrete 
and slowing additional corrosion 
of the steel. Whereas corrosion 
to the rebar in a slab deck causes 
upward pressure resulting in 
deck spalling, corrosion within 
the cells of the grid had a 
negligible impact, since concrete 
was confi ned within the cells 
of the grid. However, during 
the course of his investigation 
Timmer found that some older 
grids, after about 25 years 
service and without any prior 
diffi culties, started to expand. 
He concluded that corrosion, 
though perhaps slowed, did 
continue, causing a ‘bulking’ of 
grid 1-beams. If deck attachment 
was insuffi cient to resist this 
force, a movement of the entire 
deck resulted. An important 
observation made by Timmer,

The deck of the Jerome Street Bridge, McKeesport, PA has been in 
use for over seven decades. Proven, cost-effective protection 

measures, in common use today, can assure this kind of durability.
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based on his evaluation of the Ohio 
inventory of filled grids, was that 
those decks with overlays were in 
much better condition than those 
that were flush filled. Regardless 
of the quality of the overlay 
used, it seemed to be conveying 
some protection and benefit to 
the grid. Though not without 
exception, Timmer’s observation 
regarding overlays generally holds 
in reviewing older installations 
- providing protection by means 
of an overlay was generally a very 
good investment which yielded, and 
in many instances continues to yield 
great benefit.

Rehab Projects Incorporate 
Protection Options
Timmer took that fact into account 
in several subsequent re-decking 
projects that REL undertook for 
ODOT in the mid to late 1980’s. 
Timmer, in fact, took the protection 
issue several steps further; he 
specified a variety of corrosion 
protection systems in order to be 
able to evaluate their long term 
performance under field conditions. 
During that time, the 5th Street 
Bridge in Ashtabula, Ohio and 
the East 21st Street and Erie 
Avenue Bridges in Lorain, Ohio 

Structure Name Direct Coating to Grid Overlay System Concrete Additive

Fifth Street
Ashtabula, Ohio

Hot Dip Galvanized None Calcium Nitrate

Erie Avenue Bridge
Lorain, Ohio

Hot Dip Galvanized 1.75” Integral Overfill Superplasticizer

East 21st Street
Lorain, Ohio

Fusion Bonded Epoxy 
Coating

1.75” Integral Overfill Calcium Nitrate

North Main Street
Akron, Cuyahoga Falls

Fusion Bonded Epoxy 
Coating

1.25” Integral Overfill
+ .375 Epoxy Urethane 

Wearing Course

Lightweight Concrete 
with Mid-range Water 

Reducer

were reconstructed according to 
methods recommended by REL. A 
subsequent project, the North Main 
Street Bridge in Akron/Cuyahoga 
Falls, Summit County, was 
constructed in a similar fashion. 
Each project provided two, and 
sometimes three methods to protect 
the steel grid from corrosion. Each 
project also contained provisions 
for placing corrosion meters within 
the grid to detect any ongoing 
corrosion. From the date the bridges 
were installed, ranging from 1987 
to 1990, until the last time that 
the meters were monitored, there 
had been no evidence at all of any 
corrosion activity. The corrosion 
protection methods used on those 
structures are described in the 
above chart. 

Cost/Benefit
The continuing serviceability of 
many older grid installations which 
received minimal protection is a 
testament to the inherent strength 
of the design, where structural 
concrete works in conjunction with 
the interlocking steel members 
to produce a strong, highly 
armored deck. Practical aspects, 
such as quality concrete and well 
designed attachment details, 

were obvious constants of these 
long serving decks. It has been 
demonstrated that overlays used 
on uncoated installations provide 
additional protection and enhance 
performance. The protection 
methods specified by REL on the 
Ohio projects certainly added 
some initial cost. Is the added cost 
of multiple protection systems 

All grid surfaces, including those in 
contact with concrete, protected by 
hot dip galvanized coating. In this 

installation, joint extrusion and curb 
channel, shop attached to grid, also 

receive protection.
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Deck of North Main Street Bridge, Akron, Ohio, received a fusion 
bonded epoxy coating

Besides prtection, integral overfill provides a smooth ride surface

warranted? The answer probably 
depends on the circumstances of the 
structure in question, and each must 
undergo an appropriate evaluation. 
Some considerations are presented 
below:

• One factor in favor of total grid 
 coating is to lower the likelihood 
 of overlay spalling. For example, 
 a rigid overlay, separately 
 applied to an uncoated grid, can 
 delaminate if water reaches the 
 top of the grid. A technical paper 
 given at the 1995 International 
 Bridge Conference in Pittsburgh 
 describes an installation where 
 a LMC overlay had to be 
 replaced when overlay cracking 
 allowed salt-laden water to 
 reach, and corrode, the top 
 of the steel grid. And while 
 this delamination has been 
 more the exception than the rule, 
 a coated grid can protect against 
 damaged overlays. And no one 
 expects any overlay to last 
 forever. Its deterioration can 
 be slowed, however, without the 
 presence of corrosion 
 byproducts.

• The likelihood of bridge joints
 and drainage details to 
 eventually leak also argues in 
 favor of coated grids. The 
 underside of many old grid 
 installations often reveals 
 two distinctly different kinds 
 of deck histories. One section 
 of the deck is sound, without 
 distress; the other section 
 adjacent to clogged drains 
 and joints - severely corroded 
 and in need of attention. 
 A grid with some means of 
 corrosion protection applied 

 directly to all grid surfaces is 
 clearly better able to handle this 
 condition. REI’s multiple system 
 addresses this issue by providing 
 a coating directly to the steel 
 grid itself. Fifth Street and Erie 
 Avenue used a hot dip 
 galvanized grid; East 21st 
 Street and North Main Street 

 used epoxy coated grids. Any 
 damage/deficiencies to the 
 overlay which would allow water 
 to reach the grid would not result 
 in corrosion and spalling, due to 
 the coating.

Epoxy coating of a grid has 
generally been ruled out because 



Corrosion Protection for 
Grid Reinforced Concrete Bridge Decks

NOTE: The information contained herein 
has been prepared in accordance with 
generally accepted engineering principles. 
However, L. B. Foster Company is not 
responsible for any errors that may 
be contained herein. The user of the 
information provided herein should 
check the information supplied and make 
an independent determination as to its 
applicability to any particular project or 

of cost. Galvanizing is more cost 
effective since surface preparation 
and coating are both done in 
productive, dipping operations. In 
addition, the cost of galvanizing a 
grid panel competes favorably with 
the cost of painting the underside 
of the panel (leaving surfaces in 
contact with concrete uncoated) 
with current three coat systems. The 
coating that galvanizing provides 
on all grid surfaces, comes with a 
very small cost premium, compared 
with painting options. Galvanizing 
is not without drawbacks, however. 
They include panel size limitations, 
distortion, and coating damage 
if welded ý eld connections are 
required. These drawbacks are 
not critical, however, and can be 
overcome. For example, weldless 
panel splice details have been 
developed, in addition to the 
common practice of using headed 
shear studs for deck attachment. 
These practices eliminate, for all 
practical purposes, ý eld welding.

Another technique that should 
be included in this discussion 
is the use of a high quality, 
waterprooý ng membrane, used in 
conjunction with an appropriate 
overlay. The IBC paper referenced 
above describes the use of an 
epoxyurethane polymer concrete as 
a waterprooý ng membrane applied 
directly to the top of a þ ush ý lled 
grid, to which a bituminous overlay 
was added. Cost-effective liquid 
waterprooý ng systems are also 
available and warrant consideration.

Life Cycle Costs
Are these additional measures, 
which add cost compared to an 
uncoated grid, justiý ed in providing 
effective, long term corrosion 
protection to Grid Reinforced 
Concrete Bridge Deck installations? 
Certainly, installing an overlay from 
Day 1 yields a superior installation. 
Besides the protection value, the 
enhanced ride quality is a given in 
today’s market. A coating applied 
directly to the grid, or a high 
quality waterprooý ng system, may 

be a valuable insurance policy, 
protecting against any concrete 
and/or overlay defects. The 
bridge’s location, climate and likely 
application of corrosive de-icing 
systems must all be considered 
when evaluating protective systems. 
If required, proven systems are 
available, and without a great cost 
premium.

The ultimate worth of a bridge 
deck is its service life. Replacing a 
deck while maintaining trafý c is an 
extremely expensive proposition, 
both from a project and user cost 
perspective. Proven, cost effective 
means are available to protect Grid 
Reinforced Concrete Decks from 
the potentially damaging effects 
of excessive corrosion, which 
promises to add to an already 
impressive durability record and 
lower life cycle costs. Eliminating 
a deck replacement over the life of 
a structure, with enormous savings 
potential, seems a realistically 
attainable goal.
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