SECTION 03710

GALVANODE® ZINCSHEET™ FOR GALVANIC CORROSION 
PROTECTION OF REINFORCED CONCRETE 
Note To Specifier:  This document is intended to provide assistance in developing a specification for the installation of Galvanode® ZincSheet™ system for galvanic protection.  This document should be modified as appropriate to accommodate project-specific conditions.  For additional information, contact Vector Corrosion Technologies US 813-830-7566, Canada 204-489-6300, www.vector-corrosion.com
PART 1
GENERAL

1.1 DESCRIPTION 

A. Galvanode ZincSheet is used to provide galvanic corrosion protection to reinforced concrete structures. The system is applied to concrete surfaces and connected electrically to the embedded reinforcing steel. Once installed, the zinc anode corrodes preferentially to the surrounding rebar, thereby providing galvanic corrosion control or cathodic protection to the adjacent reinforcing steel. 
1.2 REFERENCES

A.
ACI 222R Protection of Metals in Concrete Against Corrosion 

B.
ASTM B6 Standard Specification for Zinc
C.
ASTM B69 Standard Specification for Rolled Zinc

D.
ICRI 03732 Guideline for Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, and Polymer Overlays

1.3
BID QUANTITY

Base bids on the quantity, dimensions, length, area and information in this specification and as shown on the drawings.
1.4
SUBMITTALS

A.
Submit qualifications of National Association of Corrosion Engineers (NACE) - certified 


Cathodic Protection Technician and certified Cathodic Protection Specialist employed by 


the corrosion mitigation system technology company.  Qualifications shall include a copy 


of NACE certifications and documentation verifying experience in the installation and 


testing of galvanic protection systems for reinforced concrete structures.

B.
Submit installation plan including anode layout and spacing, means and methods for 


rebar and anode connections, and means and methods for testing and correction of 


electrical discontinuities.  Installation plan shall include separate details for monitored 


locations if required.
PART 2
PRODUCTS

2.1
SURFACE MOUNTED ZINC SHEET SYSTEM
A.

Surface mounted galvanic sheet anodes shall be a pre-manufactured anode unit 



consisting of a 10 mil (250 micron) thick 99.9% pure zinc sheet with an ionically 



conductive pressure sensitive acrylic adhesive.  The galvanic cathodic protection shall be 


Galvanode® ZincSheetTM system by Vector Corrosion Technologies [Wesley Chapel, FL 


(813) 830-7566, www.vector-corrosion.com].


Application for approved equals shall be requested in writing two weeks before 



submission of project bids.  Application for equals shall include verification of the 



following information:


a. 
The galvanic protection system shall be a pre-manufactured surface mounted 
galvanic sheet anode that has an ionically conductive pressure sensitive acrylic 
adhesive.  


b.
The adhesive shall be activated such that it attracts moisture to the 
zinc concrete interface and maintains anode activity over time.

c.
The anode system contains a minimum of 10 mils (250 microns) of 99.9% pure 
zinc.  


d. 
Anode supplier shall have a minimum of 10 years of experience in supplying and 
installing cathodic protection systems for reinforced concrete structures.

2.2 
CONCRETE REPAIR MATERIALS
Concrete repair materials shall be compatible with the galvanic anode system as approved by the anode manufacturer.  Compatible repair materials shall be pre-packaged hydraulic-cement based mortar or concrete with 28-day moist cured electrical resistivity less than 15,000 ohm-cm.  
Repair materials containing magnesium phosphate, or high levels of supplementary cementitious materials such as silica fume, ground-granulated blast furnace slag or flyash may not meet this resistivity requirement.  Epoxy mortars or bonding agents, shall not be permitted.
2.3
CONSTRUCTION ADHESIVE

Sealant shall be Sikabond Construction Adhesive, a polyurethane flexible construction adhesive approved by the anode manufacturer.   

PART 3 – EXECUTION

3.0
MANUFACTURER TECHNICAL ASSISTANCE

A.
The contractor shall enlist and pay for a NACE-qualified Cathodic Protection Technician working under the direction of a NACE-qualified Cathodic Protection Specialist and employed by the corrosion mitigation technology company shall provide technical site support during the installation of the galvanic protection system.  The Cathodic Protection Technician shall develop and oversee QA/QC procedures for the installation of the galvanic system approved by the Cathodic Protection Specialist.  The Cathodic Protection Technician and Cathodic Protection Specialist shall have verifiable experience in the installation and testing of galvanic protection systems for reinforced concrete structures.  
B.
The work shall be coordinated with the designated Cathodic Protection Technician to allow for site support during project startup and initial anode installation.  The technician shall provide training and support for development of application procedures, quality control program, surface preparation, anode installation, reinforcing steel connection procedures, and electrical continuity verification of embedded reinforcing steel.
********************************************************************************

SPECIFIER NOTE: 
The following subsection applies only when system monitoring is part of the installation.

********************************************************************************

C.
The cathodic protection technician shall coordinate system testing requirements with the engineer and shall install system instrumentation wiring, conduit, and related devices, at locations approved by the engineer.

3.1 
ELECTRICAL CONTINUITY

The top & bottom reinforcing steel shall be tested for electrical.  Connect the test leads to clean reinforcing steel.  A voltage difference between the locations of less than 1.0 mV shall be considered confirmation of electrical continuity.    In situations where continuity is not confirmed, re-establish continuity by tying reinforcing together with steel tie wire or by other approved means.  
3.2  
SURFACE PREPARATION FOR ANODE INSTALLATION
A.
All spalled and delaminated concrete shall be repaired prior to the installation of the galvanic protection system using compatible repair materials.  Allow repair materials to cure for a minimum of 28 days or until sufficiently dry to allow good adhesion of the activated zinc coating.
B.
All existing coatings, curing agents, dirt, grease and other materials that will prevent conductivity between the anode and the reinforcing steel should be removed. 

C.
In locations to receive the zinc sheet, clean the surface of the concrete with water blasting or other approved method.  
D.
Smooth concrete surfaces are preferred.  Maximum surface roughness should be less than or equivalent to ICRI Concrete Surface Profile CSP 6 (Medium Scarification).
3.3 
REBAR CONNECTIONS

A.
At least one rebar connection shall be established for every 500 ft2 (50 m2) of concrete surface area.  There shall be a minimum of two connections per individual structural element to be protected.  

B.
Rebar connections can be established at locations where steel is exposed by removal of spalled or delaminated concrete.  If no exposed steel exists, locate reinforcing steel with rebar locator and chip out concrete to expose rebar.  
C.
Rebar connections shall be drilled and tapped  or welded to ensure long term durability.   Connections shall be sealed with 100% solids non-conductive paste.
D.
Electrical continuity should be verified between rebar connections and between rebar connections and rebar in spalled concrete locations with a multi-meter. Readings greater than 1 mV potential between locations shall indicate discontinuous rebar.  Discontinuous steel should be made continuous by installation of a continuity bond using continuous steel.  

E.
All concrete spall repair and excavations created for rebar connection shall be repaired with compatible concrete repair material.
********************************************************************************

SPECIFIER NOTE: 

Re-establishing continuity, if required, is often handled either as an incidental item or as a variable unit cost on a time and materials basis verified by the site engineer.

********************************************************************************

3.4 
GALVANIC ANODE INSTALLATION
A. Galvanic zinc sheet anodes should be protected from direct water exposure and physical damage.  

B.  Apply the zinc sheet to the surface of dry, prepared, concrete using a surface roller or other method that will allow good adhesion of the zinc sheet to the concrete surface.  
C. Apply a flexible construction adhesive to the entire exposed perimeter of the zinc sheet.
D. Attach a steel insulated wire connection to the zinc sheet by surface welding.  The steel connection shall be bolted to the threaded rebar connections using galvanized steel nuts and galvanized washers.  

D.
After the sheet has been electrically connected to the reinforcing steel apply a coating of 100% solids epoxy directly to the welded connection.
3.5 
COATINGS

Coatings applied to the zinc and concrete surface should be compatible with the surface applied zinc sheet anode.

***END OF SPECIFICATION***
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