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The Galvashield XP Anode Test Kit includes an anode with one anode lead wire attached (the red wire), one cathode 
lead wire (the black wire), a hose clamp, and a switch.  

 

 
 

Galvashield XP Anode Test Kit 
 
LOCATION: 
 
 I-89 Bridges 43N, 43S, 48N, 48S, 50N, including pier caps and abutment repairs. Monitoring test kits were installed 
on both piers of 48N and 48S (See Appendix E for photos). The following table summarizes the number of anodes in each 
portion of the bridges. Also see Appendix B for a more detailed description of the locations of the anodes and test kits.  
 

Galvashield Anode Locations    
  43N 43S 48N 48S 50N Totals 
Pier Cap 30 0 99 167 30 326 

Test Kits    6 3   9 
Stem Repair 8 24 176 232 0 440 

Test Kits    6 5   11 
Footing Repair 0 0 28 23 0 51 

Test Kits     0 0   0 
Total Anodes 38 24 303 422 30 817 
Total Test Kits 0 0 12 8 0 20 

 
INSTALLATION PROCEDURES: 
 

1. The deteriorated concrete was removed by chipping, exposing the reinforcing steel.  
2. The steel was then cleaned by mechanical means, sandblasting or brushing. 
3. Anodes were placed just above the old concrete at two foot intervals and tied into place using a rebar tying tool. 
4. Test kit anodes were placed in the stem and pier cap of bridges 48N & S.  These were secured to the rebar using 

epoxy coated rebar ties and silicone. The ground wire was attached to the rebar using a hose clamp and silicone.  
5. The area was formed and poured according to specifications. 
6. The leads coming from the test kits were left hanging out of the finished concrete. Later they were enclosed in a 

conduit and ran to a central box at each pier.  
7. Inside the central box, the leads were attached to a switch for each anode. The switches are numbered and 

indexed to a location diagram inside the cover to the box.  
8. Measurements of current and voltage can be taken by attaching a multimeter to the leads going into the switch.  
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Galvashield XP Anode and Test Kit installed in the Cap of Pier 2 on Br. 48N 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Schematic of Galvashield XP Test Kit 
 

Also see Appendix C for the manufacturer’s installation and monitoring instructions. 
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INITIAL READINGS: 
 
 Initial readings were taken on all anodes on November 26, 2002 by VTrans Research and Testing staff. In order to 
collect readings from the test kits, a multimeter was attached to the leads going into the switch, and the switch opened. Current 
was found to initially surge and then drop steadily to zero. The reading was taken at the point just before decline, 
approximately 2 seconds after attaching the multimeter. The voltage did not change and was recorded as read.  
 

Bridge Pier Circuit Current, uA Volts Location Date Installed 
48S 1 1 14 0.47 Upper Stem 10/15/2001 

  1 2 120 0.3 Lower Cap 10/15/2001 
  1 3 109 0.27 Lower Cap 10/15/2001 
  1 4 51 0.2 Lower Stem 9/28/2001 
  2 1 2 0.01 Lower Stem 9/27/2001 
  2 2 1 0.04 Lower Stem 9/27/2001 
  2 3 79 0.21 Upper Stem 10/11/2001 
  2 4 405 0.35 Lower Cap 10/11/2001 

48N 1 1 630 0.43 * * 
  1 2 50 0.11 * * 
  1 3 0 0 * * 
  1 4 128 0.26 * * 
  1 5 105 0.18 * * 
  2 1 95 0.25 Top Cap 7/16/2002 
  2 2 165 0.38 Top Cap 7/16/2002 
  2 3 133 0.18 Lower Cap 5/2/2002 
  2 4 90 0.08 Lower Cap 5/2/2002 
  2 5 146 0.19 Upper Stem 4/24/2002 
  2 6 201 0.21 Upper Stem 4/24/2002 
  2 7 92 0.15 Lower Stem 4/16/2002 

* This information will be determined on the next field visit. 
 

These readings have little meaning alone. Once they are coupled with a year’s worth of monthly readings we will be 
able to see seasonal trends and obtain an average current output for the year. This average current output can help us determine 
how fast the anodes are being consumed and interpret a life expectancy.   
 
COSTS: 
 
 The materials and labor for the anode portion of this project was paid for under an extra work order. The total cost 
was $35,987.83. (see Appendix D) This includes the materials and installation of 817 Anodes, 20 Test Kits, and 8 Test Kit 
monitoring boxes.   
 If the anodes were to be installed without monitoring equipment, a cost of approximately $22.50 per anode could be 
expected. This price includes the material cost and the $1.25 per anode for complete installation.  
 
CONCLUSIONS: 
  

Installation of the Galvashield XP Anodes and Test Kits commenced on July 02, 2001 and was completed on 
November 15, 2002. Anodes were installed in all bridges of the Middlesex-Bolton AC IM 089-2(26) project where new 
concrete was placed next to existing concrete in order to provide protection against corrosion to the reinforcing steel.  No 
significant difficulties were encountered with the installation of the anodes.  

Two circuits on Bridge 48S (Pier 2; Circuits 1 & 2) and one circuit on Bridge 48N (Pier 1, Circuit 3) are giving 
readings of zero or very close to zero. Since there is no voltage differential between the two leads we can conclude that a 
complete circuit has not been made. We assume that during construction a lead or a connection was broken therefore 
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disconnecting the circuit. We will continue to monitor the current output in these circuits to confirm this conclusion, with an 
effort to verify that external wiring connections are not at fault. This effort will be performed in conjunction with biennial 
bridge inspection efforts.  

  
RECOMMENDATIONS: 
 
 Continue monitoring the current output of all the test kits for at least a full year on a monthly basis. Frequent 
monitoring should occur in the spring when the temperatures are just beginning to rise. Reading need not be taken when the 
temperatures remain below freezing, because the corrosive activity will be significantly reduced.   
 It is recommended that an induced current test be performed to determine the area of influence of an anode. By 
introducing a current into a test kit and measuring the voltage drop along the surface of the concrete it is believed that the area 
influenced by the anode can be determined through graphical interpolation. Three current sources of varying magnitude shall 
be connected to the test kit most easily accessible on each pier and a voltmeter used on the surface of the concrete to measure 
the voltage drop. By graphing these three currents versus the radial distance to a negligible voltage, a trend can be shown and 
an area determined for a current equal to that provided by the zinc in the anode. The purpose of determining this area of 
influence is to minimize the number of anodes needed by maximizing the spacing between anodes in future applications. This 
test must be performed when the concrete has thawed to give accurate results.   
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