
GALVANIC CORROSION PROTECTION SYSTEM

 FOR PROTECTION OF COLUMNS 

Note to Specifier:  This document is intended to provide assistance in developing a specification for the installation of Galvanode™ DAS distributed anode system and should be modified as appropriate to accommodate project-specific conditions.  For additional information, contact Vector Corrosion Technologies.

SECTION 3770 – DISTRIBUTED GALVANIC CORROSION PROTECTION

PART 1
GENERAL

1.1 DESCRIPTION 

A.
The work under this section consists of supplying, installing, and energizing a zinc-based galvanic corrosion protection system, including required electrical connections, materials, testing, and ensuring continuity of the reinforcing steel to all elements as outlined in the construction drawings.

1.2 REFERENCES

A.
ACI 222R (2001) Protection of Metals in Concrete Against Corrosion 

B.
ASTM B6 Standard Specification for Zinc

C.
ASTM B69 (2001) Standard Specification for Rolled Zinc

D.
ASTM B418 Standard Specification for Cast and Wrought Galvanic Zinc Anodes
E.
SSPC-10 (1994) Near-White Blast Cleaning

1.3
BID QUANTITY

Base bids on the quantity, dimensions, length, weight and information in this specification and shown on the drawings.

1.4
SUBMITTALS

Shop drawings showing typical galvanic corrosion protection system installation details, such as distributed anode installation locations, type and location of anode standoff spacers, [and] reinforcing connections [, and FRP reinforcing mesh] shall be prepared by the Contractor and submitted for approval prior to any field installations.

PART 2
PRODUCTS

2.1
ZINC ANODES

Distributed galvanic units shall be alkali-activated zinc with nominal exterior dimensions of [enter anode dimension – contact Vector for further details].  The distributed anode unit shall consist of [   ] lb. of zinc per lineal foot of anode.  The zinc anode shall be manufactured in compliance with ASTM B 418 Type II (Z13000) and ASTM B69 Rolled Special High Grade Zinc (Z13004) using zinc in compliance with ASTM B6 Special High Grade (Z13001) with iron content less than 15 ppm.
The zinc shall be alkali-activated with a pH greater than 14.  The anode unit shall contain no constituents that are corrosive to reinforcing steel as per ACI 222R such as chlorides, bromides, or other halides.  The anode unit shall be supplied with a minimum of two lead wires of sufficient length to make connections between anodes and the reinforcing steel.  
The galvanic protection shall be Galvanode DAS distributed anode system supplied by Vector Corrosion Technologies, [Tampa, FL (813) 830-7566,] [Winnipeg, MB, (204) 489-6300,] www.vector-corrosion.com, or approved equal.  
Application for approved equals shall be requested in writing two weeks before submission of project bids.  Application for galvanic anode equals shall include verification of the following information:

a. 
The zinc anode is alkali-activated with a pH of 14 or greater.

b. 
The anode unit does not contain any corrosive constituents detrimental to reinforcing steel, e.g. chloride, bromide, etc.

c. 
Proven track record of the anode technology showing satisfactory field performance with a minimum of three projects of similar size and application.

d. 
Independent third party evaluation of the anode technology, e.g. Hitec, Concrete Innovations Appraisal Service, BRE, etc.

2.2 CONCRETE

Concrete mixture shall be of sufficient consistency to encapsulate the anodes without voids or segregation.  Concrete shall have an electrical resistivity of less than 15,000 ohm-cm.  Concrete mixtures that contain pozzolanic materials such as silica fume, ground-granulated blast-furnace slag, or fly ash will reduce the electrical conductivity of the concrete and may not be suitable for use. 

************************************************************************************
Galvanode DAS anodes are encapsulated in a concrete jacket/overlay around the structure to be protected.  In some cases, stay-in-place forms such as FRP or nylon bags can be used to contain the concrete jacket and to provide additional environmental protection.  If this is the case, this specification should be modified accordingly.  

Additional reinforcing can be placed outside of the Galvanode DAS anodes to provide confinement and reinforcing to the overlay concrete.  Vector recommends non-corrosive carbon fiber grid for this purpose.  If welded wire mesh or rebar is used, sufficient concrete cover should be specified and the additional reinforcing should be electrically tied to the existing reinforcing steel.  
For additional information and specification assistance, please contact Vector Corrosion Technologies.   
************************************************************************************

PART 3 – EXECUTION

3.0
GENERAL DESCRIPTION

The galvanic corrosion protection shall consist of [enter number and spacing of anode units].  The anode units are connected to the column reinforcing steel and encased in a concrete jacket with a minimum of 2 inches of clear concrete cover over the anode units. After the anodes are installed and encased in concrete, the anodes will provide galvanic protection to the embedded steel in the column.  
3.1
MANUFACTURER TECHNICAL ASSISTANCE

A.
The contractor will enlist and pay for the services of a NACE-qualified corrosion technician supplied by the galvanic anode manufacturer to provide training and on-site technical assistance during the installation of the galvanic column protection system. The qualified corrosion technician shall have verifiable experience in the installation and testing of embedded galvanic protection systems for reinforced concrete structures.  
B.
The contractor shall coordinate its work with the designated corrosion technician to allow for site support during project startup and initial anode installation.  The technician shall provide contractor training and support for development of application procedures, shop drawings for submittals, anode and concrete installation, reinforcing steel connection procedures, and verification of electrical continuity of embedded steel.  

3.2  
SURFACE PREPARATION

The columns shall be sounded to detect concrete delaminations.  All spalled and delaminated concrete should be removed until solid concrete is encountered.  Exposed reinforcing steel and concrete should be cleaned by abrasive blasting or other means to remove all corrosion by-products and other materials that may inhibit bonding of the concrete encasement. 

3.3 
REINFORCING STEEL CONNECTIONS

The Contractor shall directly connect each anode unit to exposed reinforcing steel on each column receiving corrosion protection.  Alternately, the anodes can be wired together and connected to a minimum of two electrical (negative) connections per column.  Whenever possible, electrical connections should be located at repair areas where reinforcing steel is exposed.  If no exposed steel exists after preparation of the column, a small area of concrete shall be removed to expose a tie.  

Electrical connections to the reinforcing steel shall be established to spiral or hoop ties using suitable mechanical, welded stud or brazing techniques.  Proposed electrical connection details shall be approved by the anode manufacturer and shall be detailed on the shop drawing submittal.  
All reinforcing steel connections shall receive a coat of 100% solids, non-conductive epoxy such that no wire connections or brazing material will be in contact with the concrete when patching is complete.   The Contractor shall verify continuity between the connections and the reinforcing steel prior to coating with epoxy. 

3.4 
ELECTRICAL CONTINUITY

Reinforcing steel shall be tested for electrically continuity.  Maximum DC resistance shall be 1 ohm or maximum DC voltage shall be 1 mV.  Steel found to be discontinuous shall have continuity re-established by tying to other bars with steel tie wire or other approved means.

3.5
GALVANIC ANODES

Distributed galvanic anode units shall be installed with an even spacing around the column surface.  The anodes shall be secured against plastic spacers that provide minimum clearance between the existing concrete surface and the anode unit of 1 in. (25 mm) or as sufficient to allow complete consolidation of the concrete around the anode.

3.6
CONCRETE PLACEMENT

Filling of the annulus between the column and the exterior form shall be completed in accordance with the anode manufacturer's instructions, the specifications and the plans.  Concrete can be pumped through ports installed into the bottom of the forms or poured from the top assuring that no segregation or air voids exist after concrete placement.

After the concrete has sufficiently cured, all temporary form support and/or bracing shall be removed from the columns.  
***END OF SPECIFICATION***
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