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Evaluation of the Cathodic Protection 
System on Interstate 89 Bridge #30 and 
Comparing the Corrosion to Control 
Bridge # 31 

Introduction 

The objective of this evaluation is to assess the performance of the cathodic protection system 

for the I89 bridge numbers 109/144 and 0109/145 in Sutton, NH, over Gile Pond Road (Route 

114) and compare the effectiveness against the control decks of the companion bridge 

numbers 084-160 and 085-161 over Hominy Pot Road.  These bridges were rehabilitated in 

1987.  At that time the existing pavement and membranes were removed and the existing 

decks milled.  The Hominy Pot Road bridge numbers 084-160, 085-161(I 89 bridge number 31) 

were overlaid with 1 ½ inches of concrete and a new membrane.  The Gile Pond Road bridge 

numbers 109/144 and 019/145 (I 89 bridge number 30) received a cathodic protection system 

overlaid with concrete and no membrane.  This system was part of a Federal Highway 

administration (FHWA) demonstration project.  A Raychem Corporation FEREX 100 cathodic 

protection system was installed by the Evroks Corporation between July and September 1987.  

The Raychem FEREX 100 anode resembles an electrical cable and consists of a stranded copper 

wire encased in a proprietary flexible and electronically conductive polymer with an extruded 

conductive polyethylene jacket.  The nominal diameter of the anode cable is approximately 8 

mm.  This composite anode cable was woven into two-dimensional mats in the factory and 

spread over the scarified and repaired bridge decks and secured with plastic cleats.  Conductive 

cleats were installed between the individual anode strands to provide conductive redundancy 

to the anode mat.  The system consisted of four zones; one zone per lane.  Each zone consisted 

of three anode mats identified as phase A, B and C.  Each zone was approximately 2204 ft.² and 

independently powered with direct current supplied to the system by a four module constant 

voltage rectifier (Universal Rectifier Co., Model ASP).   

Silver/silver chloride reference electrodes and rebar probes were placed in the more anodic 

parts of the East end of each zone at phases A and B.  Records indicate that the system was 

energized in mid October 1987.  Tests were performed and open circuits were found in the 

anode panels and junction boxes of zone two. Transposed wires were located in zone three.   

A report dated December 10, 1987 provided by Raychem Corporation that included information 

on tests performed and data compiled during construction of the system could not be located.  
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A report provided by Raychem Corporation dated October 10, 1988, indicated that E log i tests 

were performed on September 28, 1988.  The report concluded that the FEREX 100 system was 

working properly and that four hour depolarization tests should be performed by the State of 

New Hampshire by late November 1988 or the spring of 1989.  Records provided by the New 

Hampshire DOT Bureau of Materials and Research indicate that their quality control group 

began testing the system December 10, 1987 and continued through November of 1990.  The 

data compiled on December 10, 1987 indicated that the system was working properly with 

depolarization of well over 100 mV.  Data compiled on April 29, 1988 indicated that the system 

was starting to operate erratically with only zone four working properly, zone three marginally, 

and zones one and two inoperative.  Records indicate that this trend continued until November 

13, 1990 when no further data or records were available.  In 1993, records were sent by New 

Hampshire DOT Materials and Research Bureau to Elgard Corporation for evaluation.  The 

Elgard Corporation October 26, 1993 report confirmed that zones one and two were not 

receiving any electric current, zone three depolarization was acceptable and zone four 

appeared to be marginal.  No system data was available from November 13, 1990 until August 

13, 1998 when CD Engineering (CDE) began evaluation of the system.  The evaluation 

performed on August 13, 1998 included a visual inspection of the decks, rectifier, conduits, 

accessible junction boxes and testing of the rectifier and gathering electrical data on all four 

zones.  Several repairs were done between 1998 and 2009 including repairs to the rectifier 

modules that became erratic because of high resistance circuits.  This was due to dust and 

corrosion products between the contacts of the adjustment windings and wipers.  The system 

exhibited continual erratic behavior throughout this period and was de-energized and 

abandoned during the NHDOT I 89 bridge project number 14511.  

Based on the data obtained from NHDOT, deterioration of the circuits began as early as 1990. 

This was also observed in various national studies of the Raychem for FEREX 100 system where 

some systems failed completely in as little as 1100 days.  The FEREX 100 anode system was 

used in over 50 FHWA demonstration projects and several studies noted that by 1990 many 

installations were exhibiting problems with anode degradation and cracking. 

Field surveys for this evaluation took place between April 13, 2009 and July 28, 2009.   The 

evaluation protocol used in this study, is based on test methods for evaluating bridge 

superstructures as presented in the National Cooperative Highway Research Program (NCHRP) 

report number 558.  The following methods were used in this study; visual, delamination, 

electrical continuity and corrosion potential surveys along with cover, chloride ion and 

petrographic analysis.  These test methods were used on seven of the eight bridge decks that 

comprise the I89 bridge numbers 109/144 and 0109/145 in Sutton, NH, over Gile Pond Road 

(Route 114) and bridge numbers 084-160 and 085-161 over Hominy Pot Road.  The southbound 

high-speed Lane of the Hominy Pot Road Bridge was not available for this study because 
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rehabilitation had been completed.  In addition to the above, the performance of the cathodic 

protection system on the I89 bridge numbers 109/144 and 0109/145 in Sutton, NH, over Gile 

Pond Road (Route 114) was evaluated.  Tests conducted on these four bridge decks included 

performance of the rectifier, the anode system, the silver/silver chloride reference electrodes, 

rebar probes and surface potential surveys with the cathodic protection system “on” and “off”. 

 

Visual Surveys 

After the deck surfaces were milled, gridding was laid out in two foot squares on all decks so 

that the location and dimension of the spalls, delaminations, patches and rebar potentials could 

be documented and analyzed.  Patches from previous rehabilitation were documented along 

with spalls and delamination.  A survey of cracking was limited to type and frequency and not 

width and depth.  Photographs documented the visual survey of the deck surfaces, 

delaminations, cracks, concrete removal areas and depth of cover. 

 

Electrical Continuity Survey 

Rebar continuity tests were conducted on all decks where a section of reinforcing steel was 

exposed allowing for an electrical connection to the reinforcing steel mat.  After the concrete 

was removed from the delaminated areas, continuity testing was done between several 

locations on each deck and indicated that most of the reinforcing steel was electrically 

continuous.  In a few exposed areas, high resistance contacts (> 1ohm) were noted, however 

these were minimal and did not influence the surface potential survey readings significantly. 

 

Surface potential surveys 

The electrochemical process of corrosion creates an electrical potential that can be measured 

to indicate the status of corrosion at the measurement point at the time of measurement.  The 

apparatus used for this study were a copper-copper sulfate (Cu-CuSO4) half cell reference 

electrode, a high input resistance voltmeter and a conductive wetting agent.  The test 

procedures and guidelines of ASTM C-876, “Standard Test Method for Half-Cell Potentials of 

Uncoated Reinforcing Steel in Concrete”, were used for the surface potential surveys and 

evaluation of the half cell data.  Equipotential contour maps were generated for these bridge 

decks providing a record of the areas of corrosion activity. 
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The ASTM C-876 guidelines state: 

 If the half cell potential measurement is less than -0.200 V, there is a 90% probability that 

no corrosion activity exists on the reinforcing steel at the time of measurement. 

 

 If the half cell potential measurements fall between -0.200 V and -0.350 V, there is an 

increasing probability of corrosion activity.  This range has a moderate or uncertain 

probability of corrosion activity. 

 

 If the half cell potential measurements are more negative than -0.350 V, there is a 90% 

probability that corrosion activity on the reinforcing steel is occurring at the time of 

measurement. 

 

Depth of cover surveys 

Depth of cover measurements were taken at the concrete removal areas.   

The thickness of concrete cover over reinforcing steel has a significant influence on the time to 

initiation of corrosion when chloride ions are diffusing into the concrete element from the 

environment.  Shallow cover on a structure will lead to more rapid accumulation of chloride 

ions at the steel depth in excess of the threshold required to initiate corrosion and 

subsequently results in faster development of concrete damage (NCHRP report 558). 

Carbonation tests 

Carbonation tests were conducted using a 0.15% solution of Phenolphthalein in alcohol sprayed onto 

freshly exposed concrete and rebar in the concrete removal areas.  The Phenolphthalein indicator will 

exhibit a pink color on uncarbonated concrete and no color on carbonated concrete. 

Chloride ion content analysis 

The primary causes of corrosion of reinforcing steel are chloride ions.  The primary sources of chloride 

ions are chloride bearing admixtures in the concrete mix and the application of deicing salts to the 

surface of the decks.  Concrete samples were collected on site and brought to our lab to be ground and 

drilled into powder.  The powdered samples were brought to the New Hampshire DOT Research Lab for 

chloride ion content analysis. 
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Condition evaluation results---control bridge # 31 over Hominy Pot 

Road. 

Visual Survey  

The visual survey of the Hominy Pot Road bridges noted that the membrane was disbonded, 

defective and punctured in several areas of the decks.  The punctures were especially common 

at the junction of the concrete patches (Figure 1).  Most cracks were also noted at these 

boundaries.  The size and depth of the delaminations were greatest in the northbound high-

speed lane followed by the northbound low-speed lane and then the southbound low-speed 

lane.  The delamination surveys were performed using a bounce bar.  Remarkable was the 

presence of heavy spalls and delaminations near previously patched areas.  This is commonly 

found in bridge deck rehabilitation, where, as a result of the electrochemical nature of the 

corrosion process, repairs can actually accelerate corrosion.  Figures 3, 4, 5 and 6, illustrates the 

creation of a corrosion cell between the concrete in a new patch and the concrete in an old 

patch. 

It is important to consider the effect of patching practices on corrosion. The removal of loose 

and delaminated concrete, followed by patching of the area to restore the original surface 

plane, is the most frequently used method of rehabilitation.  From a theoretical point of view, it 

would be ideal if the patch material perfectly matched the surrounding concrete composition, 

but this is seldom the case in practice.  Whenever adjacent areas of concrete contained  

different electrolyte chemistry (chloride concentration, for example), a concentration cell will 

develop.  This cell will accelerate corrosion of steel near the boundary of the patch.  This 

accelerated corrosion soon leads to further deterioration, and patching becomes a never 

ending process.  If the patch material is of very low conductivity, it is unlikely that the steel 

within the patch will experience significant corrosion.  (SHRP-S-337, Pg. 58)  

 

Figure 1.  membrane defects    Figure 2.  Anodic and cathodic rebar 
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The high alkalinity of concrete provides a protective layer or coating of oxides and hydroxides 

on the surface of the reinforcing steel.  Without this layer, known as a ‘passive’ film, the steel 

would be exposed to air, moisture and the chlorides of salt and corrode rapidly.  This layer is 

durable and self repairing, and can last for hundreds of years if the alkalinity is maintained.  

 

Figure 3.  New reinforcing steel and concrete with a high pH passive protective film. 

 

Cracks and defects in the membrane and concrete surface allow the penetration of deicing 

salts.  The very mobile chloride ions disperse in solution through concrete pours and attack the 

passive layer on the reinforcement steel.  In the absence of this passive layer, steel oxidizes in 

the presence of water and air to form rust that expands the volume at the reinforcing steel up 

to 10 times.   

 

Figure 4.  Cracks and defects allow the penetration of contaminants that lower pH and destroy 

the protective passive film 
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Figure 5.  Cracks and spalling with anodic and cathodic areas. 

 

 

Figure 6.  Anodic and cathodic areas caused by new patch. 
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Electrical Continuity Surveys 

Rebar continuity tests were conducted on all decks where the concrete was removed from the 

delaminated areas.  The continuity testing was done between several locations on each deck 

and indicated that most reinforcing steel was electrically continuous.  In a few exposed areas 

high resistance contacts (> 1ohm) were noted, however these were minimal and did not 

influence the surface potential survey readings. 

 

Surface potential surveys 

The surface potential surveys and contour maps showed a high level of corrosion activity on all 

three decks tested.  Appendix A contains the field data sheets for the Hominy Pot Road bridges.  

Contour maps were generated from the field data and overlaid with the delamination and 

removal areas.  Arrows indicate the path of corrosion currents on the contour maps.  These 

contour maps are illustrated below: 
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The graphs below of the data points on all three bridges tested show the corrosion probability 

based on the guidelines of ASTM C-876. 
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The histograms below show the corrosion probability based on ASTM C-876 
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The surface potential contour map of the southbound low-speed lane of the Hominy Pot Road 

bridge is shown below in three dimension. 

 

Depth of cover surveys 

The depth of cover surveys showed a variable cover of 1 to 2 ¼ inches above the reinforcing 

steel mat. 

Carbonation tests 

Carbonation tests did not reveal any carbonated areas. 

Chloride ion content analysis 

Chloride Results

Bridge # Sample Br Location Horizon mm Lab# Weight, gr End Point, ml Cl, % Cl, ppm Cl, lb/yd3

BR#084-160 SB Ls Hominy Pot Rd 26 2-1 3.0076 10.00 0.11 1073 4.20

BR#084-160 SB Ls Hominy Pot Rd 44 2-2 3.0057 9.20 0.09 940 3.68

BR#085-161 NB Ls Hominy Pot Rd 20 1 3.0032 5.85 0.04 383 1.50

BR#085-161 NB Ls Hominy Pot Rd 40 2 2.9984 6.55 0.05 501 1.96

BR#085-161 NB Ls Hominy Pot Rd 45 3 2.8811 7.20 0.06 634 2.48

BR#085-161 NB Hs, S5 W20Hominy Pot Rd 21 2-3 3.0026 18.20 0.24 2440 9.55
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Condition evaluation of the cathodically protected bridge # 30 over 

Route 114 

Cathodic Protection System -- Zone 1 

Visual Surveys 

This deck had no membrane applied and was in good overall condition with the exception of the South 

curb where rotted concrete was noted the full-length of the deck.  Three longitudinal cracks were noted 

at mid deck.   

 

South curb concrete removed    longitudinal cracks at mid deck 

 

Electrical Continuity Surveys 

Electrical continuity test were conducted at the rectifier panel and at any exposed rebar where 

the concrete was removed.  These tests indicated that the reinforcing steel was electrically 

continuous.  In a couple of small isolated areas there were poor bonds between rebar causing 

pickup and discharge areas. (see photo below) 
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Surface potential surveys 

Surface potential surveys were conducted with the cathodic protection system on and off.  The 

graph on the left shows the “off” readings in red and the “on” readings in blue.  The 3-D image 

on the right shows the three peaks with the cathodic protection system on.  Note that in the 

surface potential contour and delamination map below the only areas receiving protection are 

at the phase lines A/B and B/C. 
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Depth of cover surveys 

The depth of cover surveys showed a variable cover of 1 to 2 ¼ inches above the reinforcing 

steel mat.  The cover over the anode strands was about 1 inch except that the South curb 

where the anode strands were exposed in the rotted concrete. 

 

Carbonation tests 

Carbonation tests did not reveal any carbonated areas. 
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Chloride ion content analysis 

 

Sample Horizon mm Lab# Weight, gr End Point, ml Cl, % Cl, ppm Cl, lb/yd3

BR#109-144 SB Ls Z1 15 2-4 3.0014 7.80 0.07 708 2.77

BR#109-144 SB Ls Z1 23 2-5 3.0096 6.70 0.05 524 2.05

BR#109-144 SB Ls Z1 32 2-6 3.0039 5.25 0.03 284 1.11
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Cathodic Protection System -- Zone 2 

Visual Surveys 

This deck had no membrane applied and was in good overall condition with the exception of the curb 

where rotted concrete was noted almost the full-length of the deck.  The most significant crack was 

along the joint between the two decks. This was also the area of most delamination and most concrete 

removal.  

 

 

Electrical Continuity Surveys 

Electrical continuity tests were conducted at the rectifier panel and at any exposed rebar where 

the concrete was removed.  These tests indicated that the reinforcing steel was electrically 

continuous.   
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Surface potential surveys 

Surface potential surveys were conducted with the cathodic protection system on and off.  The 

graph on the left shows the “off” readings in red and the “on” readings in blue.  The 3-D image 

on the right shows only two peaks with the cathodic protection system “on”.  Note that in the 

surface potential contour and delamination map below the only areas receiving protection are 

at the phase lines A/B and B/C. 
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Depth of cover surveys 

The depth of cover surveys showed a variable cover of 1 to 2 ¼ inches above the reinforcing 

steel mat.  The cover over the anode strands was about 1 inch except that the curb where the 

anode strands were exposed in the rotted concrete. 

 

Carbonation tests 

Carbonation tests did not reveal any carbonated areas. 
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Chloride ion content analysis 

Sample Horizon mm Lab# Weight, gr End Point, ml Cl, % Cl, ppm Cl, lb/yd3

BR#109-144 SB Hs Z2 18 2-7 3.0046 19.70 0.27 2688 10.52

BR#109-144 SB Hs Z2 39 2-8 3.0041 17.50 0.23 2322 9.09
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Cathodic Protection System -- Zone 3 

Visual Surveys 

This deck had no membrane applied and was in good overall condition with the exception of the curb 

where rotted concrete was noted the full-length of the deck.  The most significant crack was along the 

joint between the two decks. This was also the area of most delamination and most concrete removal.  

 

Exposed anode strands in rotted concrete  close-up of left photo,  poor anode cover 

 

 

Electrical Continuity Surveys 

Electrical continuity tests were conducted at the rectifier panel and at any exposed rebar where 

the concrete was removed.  These tests indicated that the reinforcing steel was electrically 

continuous.   
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Surface potential surveys 

Surface potential surveys were conducted with the cathodic protection system on and off.  The 

graph on the left shows the “off” readings in red and  the “on” readings in blue.  The 3-D image 

on the right shows only three peaks with the cathodic protection system “on”.  Note that in the 

surface potential contour and delamination map below the only areas receiving protection are 

at small areas in phases B and C. 
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Depth of cover surveys 

The depth of cover surveys showed a variable cover of 1 to 2 inches above the reinforcing steel 

mat.  The cover over the anode strands was less than 1 inch except that the curb where the 

anode strands were exposed in the rotted concrete. 

 

Carbonation tests 

Carbonation tests did not reveal any carbonated areas. 
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Chloride ion content analysis 

Sample Horizon mm Lab# Weight, gr End Point, ml Cl, % Cl, ppm Cl, lb/yd3

BR#109-145 NB Hs Z3 15 4 3.0010 35.70 0.54 5356 20.97

BR#109-145 NB Hs Z3 25 5 3.0034 33.90 0.51 5052 19.78

BR#109-145 NB Hs Z3 45 2-11 3.0028 34.50 0.52 5153 20.17
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Cathodic Protection System -- Zone 4 

Visual Surveys 

This deck had no membrane applied and looked in good overall condition with the exception of the curb 

where rotted concrete was noted the full-length of the deck.  The deck had a significant amount of 

micro cracks with a well defined pattern.  Anode strands were visible in areas of poor anode cover. 

 

Deck with crack pattern      close-up of cracks 

 

 

Poor anode strand cove r <3/8 inch    cracks caused by poor anode cover 
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Electrical Continuity Surveys 

Electrical continuity tests were conducted at the rectifier panel and at any exposed rebar where 

the concrete was removed.  These tests indicated that the reinforcing steel was electrically 

continuous.   

 

Surface potential surveys 

Surface potential surveys were conducted with the cathodic protection system on and off.  The 

graph on the left shows the “off” readings in red and  the “on” readings in blue.  The 3-D image 

on the right shows only three peaks with the cathodic protection system “on”.  Note that in the 

surface potential contour and delamination map below the only areas receiving protection are 

at small areas in phases B and C. 
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Depth of cover surveys 

The depth of cover surveys showed a variable cover of 1 to 2  inches above the reinforcing steel 

mat.  The cover over the anode strands was less than 1 inch in many areas and as shallow as 

3/8 inch.  The anode strands were exposed in the rotted concrete at the curb. 

 

Carbonation tests 

Carbonation tests did not reveal any carbonated areas. 
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Chloride ion content analysis 

 

Sample Horizon mm Lab# Weight, gr End Point, ml Cl, % Cl, ppm Cl, lb/yd3

BR#109-145 NB Ls Z4 25 2-9 3.0032 9.10 0.09 924 3.62

BR#109-145 NB Ls Z4 42 2-10 3.0027 8.80 0.09 875 3.42
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Condition evaluation --- cathodic protection system 

This cathodic protection system was somewhat effective for the short time it was working 

properly.  The rebar loss on the control bridge was much more severe than on the cathodically 

protected bridge.  The spalls and delaminations on the control bridge were deeper and larger 

than on the cathodically protected bridge.  Rebar corrosion was not observed in many 

delaminated areas on the cathodically protected bridge.  Chloride ion concentration was less on 

the cathodically protection bridge with the exception of zone two and three which had 

significant cracking due to poor cover over the anode strands.  Maintenance and 

troubleshooting of the system would have benefited if drawings or information identifying the 

conductor numbers and their location had been made available. CDE recommended surface 

potential surveys in September 1998, because, for several years the system could not be 

monitored effectively when the embedded reference electrodes became unreliable and 

defective possibly do to freeze-thaw degradation. (see photo below) 

 

 

Many connections in the junction boxes were corroded, broken or disconnected through vibration. 
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Several junction boxes were destroyed by rodents and corrosion 

 

 

 

 

The major cause of the cathodic protection system failure, was degradation of the anode system.  This 

was mostly due to the product itself and the poor cover and traffic stress over the anode strands. 
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Based on field data generated by NHDOT and CD Engineering (see Appendix C), protection 

current to the anode system failed before 1990 in two zones with complete system failure by 

1998. 
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The graph below compares the concrete replacement in cubic yards versus the chloride ion 

concentration of the two bridge systems.   It indicates that although chloride ion concentration was high 

for the cathodically protected bridge the concrete replacement was lower than on the control bridge.  

The high chloride ion concentration in zone three of the cathodically protected bridge was due to a large 

amount of cracking at the anode strands.  This cracking was largely due to poor cover over the anode 

strands and traffic stresses. 
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Chloride profiles or bridges 30 and 31 (see Appendix D) for lab analysis 
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Using the bridge summary found in Appendix E for the bridges rehabilitated on the project 14511, the 

below graph was generated to demonstrate that based on concrete replacement versus deck area the 

cathodic protection on bridge number 30 was somewhat effective. 
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Condition evaluation --- cathodic protection system anodes 

The anode used with this cathodic protection system was a Raychem FEREX 100 anode.  This 

was one of the first commercial grid type anodes available.  It consisted of a stranded copper 

wire encased in a proprietary flexible and electronically conductive polymer, resulting in an 

anode cable with a nominal diameter of approximately 8 mm.  The conductive polymer outer 

jacket of this anode proved to be susceptible to attack by acids generated around the anode.  

Another disadvantage of this anode is that if the copper core wire was exposed the copper wire 

would corrode and cause open circuits and local loss of cathodic protection current.  The FEREX 

100 system was used in over 50 FHWA demonstration projects and national studies noted 

anode degradation and cracking was being observed in many installations.  The diagram on the 

left below illustrates the composition of the anode.  The photo on the right is a section of an 

anode removed from an area that was not receiving protection current. 
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The photo on the left shows the degradation of the jacket and conductive polymer.  The photo 

on the right also shows cracking and leaching of the copper conductor through the jacket. 

 

 

 

 

 

 

 

 

 

 

 

It was known that the FEREX wire material would deteriorate rapidly if overpowered but could 

provide long life if the anode current density was limited to the design value.  Although initial 

tests were promising in a number of installed systems, the material proved somewhat 

susceptible to become brittle, causing breaks especially at bends. (SHRP-S-337, Pg. 54) 
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Summary 

 

National studies have concluded that cathodic protection of reinforcing steel in concrete will 

arrest and mitigate corrosion.  The system used in this demonstration project was one of 

several used for evaluation for the FHWA.  However this system proved to be unsuccessful in 

most installations in the United States and was abandoned.  There are hundreds of successful 

cathodically protected bridge installations in many states, such as Missouri, Florida and Texas.  

This system was plagued by the component itself, installation, cover and maintenance. 

(Vrable, 1977) wrote that although cathodic protection ranks highest among the available ways 

to prevent corrosion of reinforcing steel in bridge decks, it is the only available method for 

arresting corrosion in existing bridge decks.  Furthermore, the FHWA stated its position on 

cathodic protection systems in 1982 as follows: 

The only rehabilitation technique that has proven to stop corrosion in salt-contaminated bridge 

decks regardless of the chloride content of the concrete is cathodic protection (Jackson, 1982). 

 

When evaluating a structure for a cathodic protection system, the following parameters should 

be considered: 

The remaining service life should be greater than 10 years. 

Delaminations and spalls should be less than 50% of the deck area. 

Chloride content should be less than 1.0 pounds per cubic yard. 

The reinforcing steel should be electrically continuous. 
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Appendix A  

Surface potential survey field data, Interstate 89, 

Bridge numbers 084/160, 085-161, Hominy Pot Rd. 
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Appendix B  

 Surface potential survey field data, Interstate 89, 

Bridge numbers 109/144, 109/145, RT 114. 
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Appendix C  

New Hampshire DOT and CDE cathodic protection system monitoring data, 

Bridge numbers 109/144, 109/145, RT 114. 
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Appendix D  

New Hampshire DOT chloride analysis report, 

Bridge numbers 109/144, 109/145, RT 114, 

Bridge numbers 084/160, 085-161, Hominy Pot Rd. 
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Appendix E  

New Hampshire DOT bridge project number 14511 summary, 
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Appendix F  

New Hampshire DOT Sutton Bridge project concrete mix data, 
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