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SPECIFIC OBJECTIVES 

A. Determine average age when potentials 
reach corros ion threshold on g~lvan­
ized rebars. 

B. Determine what potential level is 
i ndicative of corrosion on galvanized 
reba rs. 

C. Determine the average age when 
electrical potential level s reach 
the corrosion threshold (0.35 volts) 
on black steel rebars. 

D. Determine t he average age when corrosion 
on both galvani zed and untreated rein­
forced concrete cylinders i s suffi cient 
to cause visual cracking. 

E. Det ermine the average time span between 
ini tia l corrosion and visual cracking. 

F. Determine the average age when corrosion 
i s sufficient to cause concrete delam­
ination. 

G. Compare the performance of the galvanized 
specimens with t hat of the unprotected 
reinforced concrete cyl i nders. 
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Preliminary Findings 
October 28, 1981 

RESULTS TO DATE 

Assuming corrosion was initiated at 
0.35 volts, average age of cylinders 
was 431 days . 

0. 35 volts assumed. Note steady cli mb 
i n voltage potentials from 0.25± volts 
at 365± days to 0.70± volts at 1000 days. 

Average age of black steel cyl inders 
was 780 days . 

Additional t ime required for completion. 

Addi tional time required for compl etion . 

Additional time required for completion. 

The galvanized steel cylinder s have 11 
times as much visible cracking as the 
black steel cylinders (33.8" vs 3") 

The black steel cylinders have approxi ­
matel y 3 times as many rust spots 
(mainly l/8 11 in diameter) on cyli nder 
wall s as the galvanized steel cylinders. 
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SAMPLE CONSTRUCTION METHOD AND EVALUATION PROCEDURE 

20- 4" by 8" cylinders were constructed on February 23, 1976. These cylinders 
were made with Class AA concrete with a 2 l/2" sl ump and 6 1/2% air content. 
Strengths at 14 and 28 day breaks were 2747 and 2550 psi. respectively. Ten 
cyl inders were constructed with galvanized rebars and 10 with bl ack steel rebars. 

#5 rebar ··· 
....... -~-----

Pigure A --· 

4" di a. -- --- ---L- -----~~ -- __ J 

All samples were fog room cured from February 23, 1976 to March 10, 1976. The 
samples were then immersed in four inches of water from March 10, _ 1976 to April 9, 1976 
during which time initial potential readings were taken. On April 9, 1976 the water 
was changed to a 3% NACL solution. 

1 1 1 11/16" 

I I ~ 
Figure B I I 

4" I . 
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3% NaCl 
I 4" LJ 

1 11/1611 
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Since April 9, 1976 steel potential readings have been taken approximately 
every two weeks . See sheet 6 for a graph of these readings. 
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Prel iminary Findings 
October 28, 1981 

Cracks in cyl inders with gal vanized rebars (9/81) 

Corrosi on product on cylinders with black steel r ebars (9/81 ) 
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VERMONT DEPARTMENT OF HIGHWAYS 
MATERIALS DIVISION - RESEARCH & DEVELOPMENT SUBDIVIS I ON 

RESEARCH PROJECT STATEMENT 

Project No .: VT-MD-R&D-2- 7 6 

Research Project Title : 

Performance of Galvanized Coating for Rebars 

Gener a l Problem Area: 

Bridge Decks 

Research Prob l em Statement: 

The use of a zinc coating {hot dip gal vanized) has been specif i ed as· a 
means of increasing t he ma i ntenance-free life of reinfor ci ng s t eel placed 
i n bridge decks which will be s ubj ected to deicing chemical appl ications. 
Although a number of bridges utilizing ga l vanized r ebars have been i n · 
service for up to five years , field evaluations have not clearl y defined t he 
value of the zinc coating . In addition, l aborator y evaluations of galvanized 
reinforci ng steel have produced varying results with at least one case r e­
porting a higher percent of concrete failures with treated bars than wit h 
regular steel. 

Object ive : 

The objective of this research is t o es tablish a laboratory eva l uation progr am 
to determine the value of a hot dip galvanized coa t i ng on r e inforcing steel . 

Specific objectives include the following : 

A. De termine t he average age whe n electrical potential levels reach 
the corros ion threshold on galvanized r e inforced concr ete cylinders . 

B. Determine what potentia l l eve l is indicativ e of corrosion on gal­
vanized reinforcing steel. 

C. Determine the average age when electrical potential l evels reach the 
corrosion threshold (0 . 35 volts) on r einforced concret e cylinder s. 

D. Determine the average age when corrosion on both ga lvanized and 
untreated reinforced concrete cylinders is s ufficient to cause v isual 
cracking. 

E. Determine the average t ime s pa n between initial corrosion and v isual 
cracking . 
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F. Determine the average age when corros i on is sufficient to cause 
concrete delamination. 

G. Compare the performance of the galvanized specimens with that of the 
unpro t ected reinforced concrete cylinders. 
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