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ITEM #0603726A - EMBEDDED GALVANIC ANODES
Description: This item includes furnishing all labor, tools, materials, equipment and services necessary to install embedded galvanic anodes within areas of concrete repair or in other locations as shown on the plans.
Materials:  The galvanic anodes shall have a cast zinc core meeting the requirements of ASTM B418 Type II (Z13000) and shall be one of the following:

1. Vector Corrosion Technologies, Inc.

Galvashield XP4
8413 Laurel Fair Circle, Suite 200A
Tampa, FL 33610
Tel: (813) 830-7566
Website: www.vector-corrosion.com
2. Sika Corporation
Sika FerroGard - 675
201 Polito Avenue

Lyndurst, NJ 07071

Tel: (800)-933-7452
Website: www.sikaconstruction.com
3. BASF Corporation
Master Builders Solutions – MASTERPROTECT 8160CP
889 Valley Park Drive

Shakopee, MN 55379

Tel: (800)-243-6739

Website: www.basf.com
4. Euclid Chemical Company
Sentinel Gold
19215 Redwood Road

Cleveland, OH 44110

Tel: (800)-321-7628
Website: www.euclidchemical.com
A Materials Certificate shall be submitted to the Engineer in accordance with 1.06.07 that certifies the anode as one of the listed products above.
Construction Methods: 
  Submittals:

  The following information shall be submitted to the Engineer:

·  The Manufacturer and product name, written instructions, including Manufacturer limitations on time during which anodes may be submersed in water as the substrate of the repair area is saturated.

·  NACE CP2 Cathodic Protection Technician Certification of the Qualified Technical Representative (QTR). The Qualified Technical Representative supplied by the anode manufacturer shall hold and maintain such certification throughout the project.   
Installation:

    A minimum of two (2) weeks in advance of the scheduled installation of the anodes, the Contractor shall arrange for a Qualified Technical Representative (QTR) to train the employees of the Contractor and Department. The QTR shall review the plans and tailor the training to address specific details of the project.  Training shall also include inspection procedures to detect different reinforcing bar configurations, installation procedures, quality control procedures, and documentation.  The QTR shall be present to provide direction until the Contractor becomes proficient in the work to the satisfaction of the Engineer. The QTR shall also be available for consultation at such additional times during the work as requested by the Engineer.  
  In addition to the Contract documents, the work for this item shall be performed as directed by the Engineer, in accordance with the Manufacturer’s recommendations and written instructions, and recommendations of the QTR.
  Should the Engineer determine that the reinforcing steel size and spacing differs from the expected reinforcing layout, the Engineer will direct the Contractor regarding placement of anodes.  The actual reinforcing bar density may be obtained by entering the bar size and spacing in the “Table of Reinforcing Steel Density Ratios” in the Appendix. Anode spacing shall not exceed that shown in the Appendix.  Any spacing deviations shall allow for sufficient clearance around the anodes to allow concrete to encase the anode and be properly consolidated.
  Reinforcing steel shall be clean and securely fastened together with tie wires to provide electrical connectivity. The Contractor shall secure the galvanic anodes to the reinforcing bars along the edge of the repair as shown on the plans, using the anode tie wires. The tie wires shall be wrapped around the cleaned reinforcing steel and twisted tightly to allow little or no free movement and to allow concrete to encase the anode.  The Contractor shall place the anodes along a single bar or at the intersection between two bars.  In addition, the Contractor shall place the anodes to provide two (2) inches of cover between the proposed form and the anodes.  [Note: this is to prevent the finished patch from sounding hollow when hammer-tapped.]  If less cover will result due to shallow bar location, additional localized removal of concrete may be required to place the anode behind the bar. 
  The Contractor shall test the connections between anodes and reinforcing steel for electrical continuity, as instructed by the QTR. The Contractor shall place additional tie wires or re-tie connections as directed to provide the specified continuity.  The Contractor’s testing shall:
· Confirm electrical connection between anode tie wire and reinforcing steel by measuring DC resistance in ohms (Ω) or potential (mV). Electrical connection is acceptable if the DC resistance measured is less than 1 Ω or the DC potential is less than 1 mV.
· Confirm electrical continuity of the exposed reinforcing steel within the repair area. Electrical continuity between test areas is acceptable if the DC resistance is less than 1 Ω or the potential is less than 1 mV.
  The Contractor shall install anodes and concrete following preparation and cleaning of the steel reinforcement to ensure proper connectivity of the anodes.    If significant surface rust forms before the concrete is placed, the bar must be re-cleaned and the anode-to-steel and bar-to-bar connectivity shall be re-verified and corrected as necessary.
  Once anodes are installed, precautions shall be taken to prevent water from soaking the anodes prior to concrete placement. The substrate shall be saturated immediately prior to concrete placement, however, the anodes shall not be immersed longer than recommended by the Manufacturer. 
Method of Measurement:  This work will be measured for payment by the number of anodes installed and accepted. 

Basis of Payment: This work will be paid for at the Contract unit price each for “Embedded Galvanic Anodes,” complete and accepted in place, which price shall include all applicable materials, equipment, tools, and labor incidental thereto. All services of a QTR, and testing of installed anodes are included in the Contract unit price.
   The concrete and concrete removal will be paid under a separate item(s).
  Pay Item
Pay Unit
  Embedded Galvanic Anodes
ea.
APPENDIX TO ITEM #0603726A – EMBEDDED GALVANIC ANODES

	MAXIMUM ANODE SPACING

	Based on 160g Zinc Mass

	 
	Maximum

	Steel Density Ratio
	Anode Spacing

	 
	(Inches)

	< 0.31
	24

	0.31 - 0.60
	20

	0.61 - 0.90
	16

	0.91 - 1.20
	14

	1.21 - 1.50
	10

	1.51 - 1.80
	8

	1.81 - 2.10
	6


Enter the left column in the table above with the Steel Density Ratio from TABLE OF REINFORCING STEEL DENSITY RATIOS below.  Select the maximum anode spacing in the right column in the table above.
TABLE OF REINFORCING STEEL DENSITY RATIOS

[image: image1.emf]Spacing 

(inches) 6 9 12 18 6 9 12 18 6 9 12 18 6 9 12 18 6 9 12 18

6 0.65 0.55 0.49 0.44 0.72 0.59 0.52 0.46 0.79 0.63 0.56 0.48 0.85 0.68 0.590.500.92 0.72 0.62 0.52

9 0.55 0.44 0.38 0.33 0.61 0.48 0.41 0.35 0.68 0.52 0.45 0.37 0.74 0.57 0.480.390.81 0.61 0.51 0.41

12 0.49 0.38 0.33 0.27 0.56 0.43 0.36 0.29 0.62 0.47 0.39 0.32 0.69 0.51 0.430.340.75 0.56 0.46 0.36

18 0.44 0.33 0.27 0.22 0.50 0.37 0.31 0.24 0.57 0.41 0.34 0.26 0.63 0.46 0.370.280.70 0.50 0.40 0.31

6 0.72 0.61 0.56 0.50 0.79 0.65 0.59 0.52 0.85 0.70 0.62 0.55 0.92 0.74 0.650.570.98 0.79 0.69 0.59

9 0.59 0.48 0.43 0.37 0.65 0.52 0.46 0.39 0.72 0.57 0.49 0.41 0.79 0.61 0.520.440.85 0.65 0.56 0.46

12 0.52 0.41 0.36 0.31 0.59 0.46 0.39 0.33 0.65 0.50 0.43 0.35 0.72 0.55 0.460.370.79 0.59 0.49 0.39

18 0.46 0.35 0.29 0.24 0.52 0.39 0.33 0.26 0.59 0.44 0.36 0.28 0.65 0.48 0.390.310.72 0.52 0.43 0.33

6 0.79 0.68 0.62 0.57 0.85 0.72 0.65 0.59 0.92 0.76 0.69 0.61 0.98 0.81 0.720.631.05 0.85 0.75 0.65

9 0.63 0.52 0.47 0.41 0.70 0.57 0.50 0.44 0.76 0.61 0.53 0.46 0.83 0.65 0.570.480.89 0.70 0.60 0.50

12 0.56 0.45 0.39 0.34 0.62 0.49 0.43 0.36 0.69 0.53 0.46 0.38 0.75 0.58 0.490.400.82 0.62 0.52 0.43

18 0.48 0.37 0.32 0.26 0.55 0.41 0.35 0.28 0.61 0.46 0.38 0.31 0.68 0.50 0.410.330.74 0.55 0.45 0.35

6 0.85 0.74 0.69 0.63 0.92 0.79 0.72 0.65 0.98 0.83 0.75 0.68 1.05 0.87 0.790.701.11 0.92 0.82 0.72

9 0.68 0.57 0.51 0.46 0.74 0.61 0.55 0.48 0.81 0.65 0.58 0.50 0.87 0.70 0.610.520.94 0.74 0.64 0.55

12 0.59 0.48 0.43 0.37 0.65 0.52 0.46 0.39 0.72 0.57 0.49 0.41 0.79 0.61 0.520.440.85 0.65 0.56 0.46

18 0.50 0.39 0.34 0.28 0.57 0.44 0.37 0.31 0.63 0.48 0.40 0.33 0.70 0.52 0.440.350.76 0.57 0.47 0.37

6 0.92 0.81 0.75 0.70 0.98 0.85 0.79 0.72 1.05 0.89 0.82 0.74 1.11 0.94 0.850.761.18 0.98 0.88 0.79

9 0.72 0.61 0.56 0.50 0.79 0.65 0.59 0.52 0.85 0.70 0.62 0.55 0.92 0.74 0.650.570.98 0.79 0.69 0.59

12 0.62 0.51 0.46 0.40 0.69 0.56 0.49 0.43 0.75 0.60 0.52 0.45 0.82 0.64 0.560.470.88 0.69 0.59 0.49

18 0.52 0.41 0.36 0.31 0.59 0.46 0.39 0.33 0.65 0.50 0.43 0.35 0.72 0.55 0.460.370.79 0.59 0.49 0.39
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How to use the Table of Reinforcing Steel Density Ratios:

1. Enter the table with the first bar size and spacing in the top two rows.  Identify that column.

2. Enter the bar size and spacing in the transverse direction in the first two columns.  Identify that row.

3. Follow the identified column and row to their intersection and read the reinforcing steel density in that cell.

4. Enter the Maximum Anode Spacing Table with the Reinforcing Steel Density to select the maximum anode spacing.
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