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GALVASHIELD XP SACRAFICIAL ANODES

REFERENCES:
WP 2001-R-4

INTRODUCTION:

Sacrificial Anodes provide protection against corrosion by corroding themselves preferentially to the surrounding
steel. In rehabilitation projects an increased rate of corrosion is caused by the differential in chloride concentrations between the
new patching concrete and the existing concrete. Installing sacrificial anodes at the edge of the patched areas can alleviate some
of the corrosion potential in the surrounding steel due to the chlorides in the concrete. The manufacturers have estimated the life
of the Galvashield XP Sacrificial Anodes to be within the range of 10-20 years.

MATERIALS:

Galvashield XP Embedded Galvanic Anodes and Test Kits supplied by Vector Corrosion Technologies of Manitoba,
Canada (1) See Appendix A for Product Literature.

The Galvashield XP Anode consists of a zinc core surrounded, by an active cementitious matrix protected by lithium.
The anodes are approximately 2 4" in diameter and 1 1/8” thick. With 2 metal ties attached to either side of the anode.

Galvashield XP Sacrificial Anode



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:
1-89 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.



Galvashield XP Anode and Test Kit installed in the Cap of Pier 2 on Br. 48N
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Schematic of Galvashield XP Test Kit

Also see Appendix C for the manufacturer’s installation and monitoring instructions.




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 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

4



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.






BAI.VASII.B _ P Embedded Galvanic Anodes

Corros.'on Protect:on for

Description

The Galvashield XP embedded galvanic anode
consists of a zinc core surrounded by an active
cementitious matrix. The palm-sized embedded
anode is quickly and easily fastened to reinforcing
steel. Once installed, the zinc core corrodes
preferentially to the surrounding rebar, thereby
providing galvanic corrosion protection to the
reinforcing steel.

Advantages & Benefits

@ Provides localized corrosion protection in
reinforced concrete structures.

L Effective in chloride-contaminated and
carbonated concrete.

® Economically extends the service life of
concrete patch repairs.

® Low cost method of providing galvanic
corrosion protection.

® Installation is quick and easy.

Applications
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o Reduces need for continual re-patching
and secondary repairs.
® Anode installation can be performed by
locally approved applicators.
[ Proven technology supported by university
test program.
L] Anode performance is easily monitored.

Galvashield XP anodes are suitable for deck repairs, joint replacements, pre-stressed & post-tensioned
repairs and interface applications between new concrete and existing chloride-contaminated concrete where
accelerated corrosion can occur. The anodes reduce on going corrosion activity and reduce the effect of “ring
anode” corrosion or the *halo effect” commonly associated with concrete patch repairs in reinforced concrete

(see below).
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MIDDLESEX-BOLTON PROJECT ACIMOB9-2(26)

12/06/02

GALVASHIELD ANODE INSTALLATION DATES AND LOCATIONS FOR ALL BRIDGES

BILL FARLEY

DATE BRIDGE

43N

BRIDGE
438

BRIDGE
48N

BRIDGE
4858

BRIDGE
50N

07/02/01

50

PIER 2 TOP CAP REPLACEMENT

07/02/01

63

PIER 1 TOP CAP REPLACEMENT

08/27/01

53

PIER 2 LOWER STEM REPAIR

08/27/01

)

PIER 2 LOWER STEM MONITORING KITS | *

03/28/01

36

PIER | LOWER STEM REPAIR

09/28/01

PIER 1 LOWER STEM MONITORING KITS 44}

10/04/01

36

PIER 2 MID STEM REPAIR

10/04/01

31

PIER 1 MID STEM REPAIR

10/11/01

a7

PIER 2 UPPER STEM AND LOWER CAP REPAIR

10/11/04

"~

PIER 2 UPPER STEM AND LOWER CAP
MONITORING KITS % 4

10/15/01

62

PIER 1 UPFER STEM AND LOWER CAP REPAIR

10/15/01

PIER 1 UPPER STEM AND LOWER CAP
MONITORING KITS

04/10/02

04710102

45

FIER 1 LOWER STEM REPAIR

—

FIER 1 LOWER STEM-MONITORING KITS

04/16/02

28

FIER 2 LOWER STEM REPAIR

04/168i02

PIER 2 LOWER STEM MONITORING KITS 7/

04/19/02

47

FIER 1 MID. TO UPPER STEM REPAIR

04719/02

L]

FIER 1 MID TQ UPPER STEM MONITORING KITS

04/24/02

25

FIER 2 UPPER STEM REPAIR

04/24/02

N

PIER 2 UPFER STEM MONITORING KITS 5, L

04/30/02

26

PIER 1 LOWER CAP REPAIR

D4/30/02

M

FIER 1 LOWER CAP MONITORING KITS

05/02/02

26

FIER 2 LOWER CAP REPAIR

05/02/02

e

FIER 2 LOWER CAP MONITORIWG XITS

2

05/06/02

PIER 2 FODTING REPAIR

05/24/02 15]PIER 1 CAP-5 FER COLUMN

05/24102 15|FIER 2 CAP-5 PER COLUMN

08/20/02

15|PIER 1 CAP-§ PER COLUMN

06/21/02

15| PIER 2 CAP-5 PER COLUMN

07/11/02

PIER 1 TOP CAR REPLACEMENT

07/16/02

[0

PIER 2 TOP CAP REPLACEMENT

07/16/02

]

PER 2 TOP CAP MONITORING KITS I.Z

07/23/02

PIER 1 AND 2 STEM REPAIR. FIBER WRAP

07125102 B|PIER 1 AND 2 STEM REPAIR- FIBER WRAP

10/16/02

28

PER 2 FOOTING REPAIR

10/25/02

11

AIER 2 LOWER STEM REPAIR

10/28i02

19

PIER I LOWER STEM AND FODTING REPAIR

11/13/02

9

FPIER 1 FOQTING REPAIR

11115102

21

PIER 1 LOWER STEM REPAIR

TOTALS 38

24

GRAND TOTAL

837]

NOTE!

315

BRIDGES 49 NORTH, 49 SOUTH AND 50 SOUTH DID NQT HAVE ANODES INSTALLED
BRIDGES 43 NORTH AND 43 SOUTH HAD COLUMN REPAIRS DONE AND THEN THEY WERE ALL
WRAPPED WITH FIBERGLASS AND EPOXY THIS WAS AN ATTEMPT TO SEAL OFF THE COLUMNS

AS WELL AS MAKE THEM STRONGER

430
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BRIDGE #43S %
900.08 Extra Work Order #8 LS | $27.719.96 0 (105 0 $1.386.00
900.02 Extra Waork Order #3 LA $1.25 0 24 0 530.00
BRIDGE #48N
900.08 Extra Work Order #8 LS $27.719.96 () 0.35 0 $9.701.98
900.03 Extwra Work Order #3 LA -$1.25 0 315 0 . 539375
900.04 Extra Work Order #4 LA $35.00 0 12 0 $420.00
900.09 Extra Work Order #9 LS $7.246.02 0 0.5 0 $3.623.31
BRIDGE #4885
900.08 Extra Work Order #8 LS $27.719.96 0 0.30 0 513.859.98
900.03 Extra Work Order #3 LA $1.25 0 430 0 $537.50
900.04 Extra Work Order #4 EA £35.00 0 8 0 $280.00
900.09 Extra Work Order #9 LS §7.246.62 0 0.5 0 $3.623.31
BRIDGE #50N
900.08 Extra Work Order #8 LS $27.719.96 0 0.05 0 $1.386.00
900.03 Extra Work Order #2 EA $1.25 0 32 0 $40.00
l'otals 0 $36.715.33
Additional Cost: $35.987.83 Contract Extension Granted: No Working Days Added: _N/A
Change Order Approved:
Contractor Signawre of Authorized Individual
Recommended for Approval:
T
Nathan R. Danforth i David J. Scott
Resident Engincer Regional Construciion Engineer . Construction Engincer Dircctor of Project Development
Date: Date: Date: Daie:

Approved for Federal Participation

Date:

Drivision Administrator, FHWA

Change in Desiym Total to Date

Revised Contract Amount

Pereent of Qriginal Contract

Onginal Contract Amouni

S

$

$












