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SECTION 09 97 23. 17

CORRCSI ON | NHI BI TOR COATI NG OF CONCRETE SURFACES
08/16, CHG 1: 11/16
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NOTE: This guide specification covers the
requi renents for corrosion inhibiting coatings for
concrete surfaces.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES

EE R I R R S I R R I R I R S R R R R R S I R R I R R R R R R R R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (R D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
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to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO T 260 (2021) Standard Met hod of Test for
Sanpling and Testing for Chloride lon in
Concrete and Concrete Raw Materials

AMERI CAN CONCRETE | NSTI TUTE (ACl)

ACl 228.2R (2013) Report on Nondestructive Test
Met hods for Eval uation of Concrete in
Structures

ASTM | NTERNATI ONAL (ASTM

ASTM C876 (2015) Standard Test Method for Corrosion
Potentials of Uncoated Reinforcing Steel
in Concrete

ASTM C900 (2015) Standard Test Method for Pull out
Strength of Hardened Concrete

ASTM Gb9 (1997; R 2014) Standard Test Method for
Conducti ng Potenti odynani c Pol arization
Resi st ance Measurenents

1.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmittals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G'. GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice
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(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals

Li st of Proposed Subcontractors; C, [ 1]
Li st of Proposed Products; G, [ 1]
Heal th and Safety Plan; G, [__ 11

Rei nf orcement Corrosion Rate Testing Procedures and Equi pnent; (¢,

[ 1]

Envi ronnental Protection Plan; G, [ 11
SD- 02 Shop Drawi ngs

Structure Corrosion Inhibitor System Application Areas; ([,
[ 1]

Structure Repair Areas Prior to Inhibitor System Application; (,

Structure Testing Locations; C[, [

Structure Reinforcing Steel Test Wre Installation Locations and
Installation Details; ¢, |

SD- 03 Product Data

Vapor Phase Corrosion Inhibitor; C[, [___ 1]
lonic Corrosion Inhibitor; ¢, [ 11
Surface Sealant; ¢, [ 11

Structure Repair Materials; ¢, |
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Structure Reinforcing Steel Test Wre; ¢, [ 11
Structure Reinforcing Steel Test Wre Enclosure; ¢, [ 11
Manuf acturer's Storage and Handling Instructions; ¢, |

SD- 06 Test Reports

Corrosion Inhibitor Selection and Application Plan; ¢, [ 11
Pre-Project Test Application Report; C[, [__ 1]
Daily Checklists; ¢, [ 1]

Fi nal Acceptance Test Report and Maintenance Test Procedure; (,

SD-07 Certificates
Manuf acturer's Certificate; C[, [
Applicator's Certificate; ¢, [__ 11
Evi dence of Acceptable Variation Certificate; G, [ 11

SD- 08 Manufacturer's Instructions
Safety Data Sheets (SDS); C[, |

Speci al Application Procedures For Extrene Tenperatures; (,

SD-11 d oseout Submittals
Fi nal acceptance Test Report; C[, [ 11
1.3 QUALI TY ASSURANCE
1.3.1 Qualifications
Submit Applicator's Certificate docunmenting a nini mum of 5-years of
experience in the application and testing of vapor phase and ionic
corrosion inhibitors, including the test nethods described herein. Submt
a list of proposed subcontractors, including qualification statenents, for
revi ew and approval if subcontractors will be utilized on the project.
1.3.2 M ni mum Per f or mance Requi renents
1.3.2.1 Structure Life Extension
Submit Manufacturer's certificate that the proposed corrosion inhibitor
system application will extend the structure service life a mnimumof 10
years.

1.3.2.2 Corrosion Rate Reduction of Reinforcing Steel

Submit test data in the Final Acceptance Test Report that denonstrates a
m ni mum reduction in reinforcement corrosion rate of 50 percent fromthe
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pre-application testing corrosion rate.
.3.2.3 Wat er Penetration Rate Reduction of Concrete

Submit test data in the Final Acceptance Test Report that denonstrates a
m ni mum reduction of 80 percent in the water penetration rate of concrete
fromthe pre-application testing penetration rate.

.3.2.4 Pul | out Strength Increase of Concrete

Submit test data in the Final Acceptance Test Report that denonstrates a
m ni mum i ncrease of 3.4 MPa 500 psi in the pullout strength of the
concrete fromthe pre-application testing strength.

.3.3 Evi dence of Acceptable Variation Certificate

Submit documentation of any variations fromthis section that certifies
the variation will not prevent the inhibitor systemapplication from
achi eving the m ni mum perfornance requirenent.

.4 REGULATORY REQUI REMENTS
.4.1 Envi ronnental Protection

Submit an environnental protection plan for the corrosion inhibitor system
application project that addresses all requirenents of the SDS for the
products utilized and assures conpliance with all applicable regul ations.

.5 DELI VERY, STORAGE, AND HANDLI NG

Del i ver corrosion inhibitor products in sealed and properly | abel ed
containers. Store and handl e products in accordance with the

manuf acturer's instructions. Submt manufacturer's storage and handling
instructions as part of the product data submttal

.6 SAFETY METHODS

Conply with all applicable OSHA and | ocal authority standards for persona
protection, including the required record keeping and training. Submt
conpliance plan as part of the Health and safety plan subnittal

.7 ENVI RONVENTAL CONDI TI ONS
7.1 Weat her and Substrate Conditions

Consi der present and forecasted weather conditions for each structure
prior to product application. Do not apply inhibitor systemif rainis
forecasted during the application or within 4 hours after the application
is conpleted. The substrate tenperature, air tenperature, humidity and
ot her environnmental conditions nmust be within the limts recomended by

t he manufacturer for proper application. Docunment all relevant
environnental conditions and include in the Daily Checklist submttals.

. 8 EQUI PMENT, TOOLS, AND MACHI NES
Apply the inhibitor systemutilizing nethods, tools, and equi prent
approved by the manufacturer. Application equiprment may include brushes,

rollers, power rollers, spray equi pment, squeegees, brooms, and pressure
i njection systens. Include the proposed application equi prent and met hods
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in the Corrosion Inhibitor Selection and Application Plan subnittal
.9  SEQUENCI NG AND SCHEDULI NG
.9.1 Structure Repair Areas Prior To Inhibitor System Application

Repai r damaged and del am nated concrete areas and cracks in accordance
with Section 03 01 00 REHABI LI TATI ON OF CONCRETE. Exothermically weld or
pin braze a test wire to the reinforcing steel where reinforcing steel is
exposed during the repair process. Prepare the surface of the wire
attachment area in accordance with the coating manufacturer's recomended
procedures and apply a 100 percent solids epoxy coating to the test wire
attachnent |ocation that covers all bare wire and affected areas of the
reinforcement. Allow the coating to cure in accordance with the

manuf acturer's instructions prior to proceeding with placenment of
structure repair materials. Termnate the test wire in an encl osure.
Prepare and submt shop draw ngs showi ng the | ocation of all repair areas

and proposed test wire installations. The subnittal shall include a |ist
of all proposed repair materials, repair nmaterial SDS, and nanufacturer's
recommended application procedures. The Designer of Record will review

and approve the structure reinforcing steel test wire installation
| ocations and installation details required prior to installation

.9.2 Surface Preparation of Concrete

Renove all existing coatings, |aitance, contami nants, and any other
substances that could interfere with the inhibitor penetration. Select
renoval nethods appropriate for the structure and materials to be
renoved. Include proposed renmpval methods in the Corrosion Inhibitor
Sel ection and Application Plan subnmittal

. 9.3 Pre- Application Testing
.9.3.1 Rei nf orcement Corrosi on Rate Testing Procedures And Equi pnent

Measure and docunment the corrosion rate of the reinforcing steel prior to
i nhi bitor application. Docunent the |ocation of test wires or reinforcing
steel connections utilized for the corrosion rate neasurenents and each
nmeasurenent | ocation. Docunment the specific conditions of concrete

nmoi sture and surface tenperature during the test. Identify a m ninmm of
two separate test areas for each structure to be treated. Include a

m ni mum of 25 neasurenent points in each test area. UWilize a conbination
of half-cell potential measurenents collected in accordance with ASTM C876
and |inear polarization resistance neasurenents collected in accordance
with ASTM G59 to determine the corrosion rate of the reinforcing steel
Submit a list of all proposed corrosion rate testing procedures and test
equi pmrent within 2 weeks of the contract award. Alternate corrosion rate
nmeasur enent techni ques, such as el ectrocheni cal inpedance spectroscopy
(EI'S) nmust be submitted to the Designer of Record for review and approval
prior to testing. Report the corrosion rate in microanperes per square
centimeter of reinforcing steel surface area in the test or in mcroneters
of steel |oss per year

.9.3.2 Chl ori de Content of Cenent
Measure the total chloride ion content of the structure's concrete
sand/ cement paste at the depth of the first course of reinforcing steel in

accordance with AASHTO T 260. A pre-project test application of inhibitor
is required for total chloride | evels above 3,000 ppmin accordance wth
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par agr aph PRE- PRQJECT TEST APPLI CATION OF I NHI BITOR. Include the chloride
ion testing results and identify areas where pre-project test applications
are required, if any, in the Corrosion |Inhibitor Selection and Application
Pl an subnittal

.9.3.2.1 Pre-Project Test Application of |nhibitor

A pre-project test application of inhibitor is required for structures
with total chloride |evels above 3,000 ppm Apply the test application to
a representative section of the high-chloride structure area to be
treated. Follow the application procedures included in the Corrosion

I nhibitor Selection and Application Plan and PART 3 EXECUTI ON. | ncl ude
all pre-application and post-application testing in order to ensure the

m ni mum performance requi rements can be achi eved. Prepare and subnit a
Pre-Project Test Application Report to the Designer of Record for review
and approval prior to proceeding with inhibitor application to

hi gh-chl ori de structures.

.9.3.3 pH of Concrete

Extract an approximate 25 nr 1 in. dianmeter core of concrete to a mni num
depth of the first course of reinforcing steel. Apply a nmultiple range pH
i ndicator dye to the core in accordance with the dye manufacturer's
procedures. Report the depth fromthe concrete surface at which a pH
value of 11 or greater is indicated. |Include the pHtesting data in the
Corrosion Inhibitor Selection and Application Plan subnmttal

.9.3.4 Wat er Penetration Rate of Concrete

Measure the water penetration rate of the concrete surface in accordance
with the Initial Surface Absorption Test described in ACl 228.2R for at

| east two locations within the area to be treated with the inhibitor
system Include the results of the testing in the Corrosion |nhibitor

Sel ection and Application Plan submittal

.9.3.5 Pul | out Strength of Concrete

Measure the pullout strength of the concrete in accordance with ASTM C900
at a mininumof tw locations in the area to be treated with the inhibitor
system Include the test results in the Corrosion Inhibitor Selection and
Application Plan submittal

.9.4 Corrosion Inhibitor Selection and Application Plan

Prepare and submit a specific plan for structure corrosion inhibitor
system application areas included in the project. At a minimm include

t he product selections, structure areas to be treated, surface preparation
requi renents, application nethods, application sequence and tin ng, and
application rates that are based on the pre-application testing results.
Include all pre-application testing data and analysis in the plan

I ncl ude shop drawi ngs identifying the structure testing | ocations.
Identify areas that require pre-project test applications based on
excessive chloride ion levels. Submt the Corrosion Inhibitor Selection
and Application Plan for review by the Designer of Record.

.9.5 Corrosion Inhibitor Application

Apply the corrosion inhibitor systemin accordance with the approved
plan. Mnitor and record the quantity of inhibitor applied to the
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1

surface, application nmethod, surface tenperature, and any other data or
observations required by the plan. Inspect the surface for residue upon
conpl etion of the inhibitor application to ensure all of the inhibitor has
penetrated the concrete surface. Apply a light spray of water if
necessary to aid inhibitor penetration. After the corrosion inhibitor
application and penetration is conplete clean the concrete surface of any
remai ni ng residue in accordance with the nmanufacturer's recomrendati ons.

.9.6 Post - Appl i cation Testing and M ni mum Performance Requirenents

Perform post-application testing a mni nrumof 60 days after conpletion of
the corrosion inhibitor systemapplication. Perform post-application
testing utilizing the sane instrumentation and test procedures at the sane
| ocations as those utilized during the pre-application testing. Include
the post-application testing results in the Final Acceptance Test Report.
The m ni mum accept abl e performance criteria are included in paragraph

M NI MUM PERFORMANCE REQUI REMENTS.

9.6.1 Corrosion Rate of Reinforcing Stee

Conpare the pre-application test results and the post-application test
results to determne the extent of corrosion rate reduction

9.6.2 Water Penetration Rate of Concrete

Conpare the pre-application test results and the post-application test
results to determne the reduction in water penetration rate.

9.6.3 Pul | out Strength of Concrete

Conpare the pre-application test results and the post-application test
results to determne the increase in pullout strength.

PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

The corrosion inhibitor systemw |l consist of an organic vapor phase
inhibitor, an ionic inhibitor or a combination of both inhibitors. Apply
t he organic vapor phase inhibitor first when a conbination of inhibitors
is utilized. |In addition to the inhibitor systema reactive silicone
surface seal ant or surface protection coating will be applied. Subnit a
list of proposed products for the corrosion inhibitor systemapplication
I ncl ude product Safety Data Sheets (SDS), warranty information and the
manuf acturer's recommended special application procedures for extrene
tenmperatures and testing procedures in the subnittal

.2 VATERI ALS

2.1 Penetrating Vapor Phase Corrosion Inhibitor

A solution of organic am ne carboxyl ate conpounds that mgrate in the gas
phase through the cenent pores to forma corrosion inhibiting filmon the
reinforcing steel surface.

. 2.2 Penetrating lonic Corrosion Inhibitor

A solution containing chemically reactive water-soluble inorganic
silicates designed to act as an anodic inhibitor on the surface of the
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rei nforcing steel.
2.2.3 Sur f ace Seal ant

A chemically reactive water dispersion of a silane/siloxane m xture that
fornms an insoluble cross-linked silicone nenbrane within the concrete
matri x.

2.2. 4 Structure Reinforcing Steel Test Wre

Type THWN stranded copper conductor, not |ess than No. 10 AWG of
sufficient length to extend fromthe structure connection to the test wire
encl osure without splicing. Terminate structure test wires in the test
wire enclosure with sol derl ess copper |ugs.

2.2.5 Structure Reinforcing Steel Test Wre Encl osure

A surface/wall or post mounted enclosure to suit field conditions.

Encl osure and cover constructed of non-netallic materials or hot-dip

gal vani zed steel containing an insulated term nal board. Mounting post,
where necessary, constructed of gal vanized rigid conduit fitted with

i nsul ati ng bushings to protect the test wire from danage.

PART 3 EXECUTI ON
3.1 DAI LY CHECKLI STS

Conpl ete a checklist for each day of work on the structures included in
the project. Record, at a minimum the followi ng information on the daily
checklist: concrete surface tenperature inmediately prior to and after

i nhi bitor application, or every 2 hours if there is a possibility of
extreme tenperature; concrete surface cleaning and preparation equi prent
and net hods; concrete relative nmoisture inmediately prior to inhibitor
application; tinme of application and application equi pnrent for each
conponent; rate of application of each conponent; extent of surface
treated; application nmethod utilized; tests perforned; testing |ocations;
and any other requirenents identified in the Corrosion |Inhibitor Selection
and Application Plan

3.2 SURFACE PREPARATI ON

Exam ne all surfaces for cleanliness prior to application. Cean surfaces
of visible contam nation, coatings, sealants, debris, oils and fuels, and
other simlar materials. Treatnment areas may be danp but no water ponding
is permitted on flat horizontal surfaces. Measure and record concrete
surface tenperature i mediately prior to inhibitor application. Do not
apply inhibitor if concrete surface tenperature is below 2 degrees C 35
degrees F. Consult the manufacturer for special application procedures if
the concrete surface tenperature is in excess of 38 degrees C 100 degrees F
Submit the special application procedures to the Designer of Record for
review prior to application. Prepare the concrete surface for inhibitor
application in accordance with the manufacturer's reconmendati ons.

Provi de protection for equipnent and structures in close proxinmty to the
i nhi bitor application area to guard agai nst overspray or product

spillage. Use plastic sheeting to protect glass and decorative structure
conponents and equi pnent from uni ntended inhibitor contact.
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3.

3  APPLI CATI ON OF VAPCOR PHASE CORROSI ON | NHI BI TOR

Apply the vapor phase inhibitor to the structure surface at the rate
identified utilizing the methods, tools and equi pnent identified in the
Corrosion Inhibitor Selection and Application Plan. Verify that the
recommended anount of inhibitor has penetrated the structure surface.

Mul tiple applications may be required to achieve the reconmended
application rate. Do not overspray or allow the inhibitor product to be
lost due to run off. Replace any lost product with sufficient additiona
product to achieve the recommended application rate. Apply a light spray
of water to the treated surface after each application to assist the

i nhi bitor penetration into the concrete. Inspect the treated surface
following application. Mninmal to no residue should remain follow ng the
application. Cean the concrete surface of any residue in accordance with
t he manufacturer's recommendati ons. Perform post-application testing
identified in this section.

.4 APPLI CATION OF | ONI C CORROSI ON | NHI BI TCR

Apply the ionic inhibitor to the structure surface at the rate identified
utilizing the methods, tools and equiprment identified in the Corrosion

I nhibitor Selection and Application Plan. Verify that the recomended
amount of inhibitor has penetrated the structure surface. Miltiple
applications may be required to achi eve the recomended application rate.
Do not overspray or allow the inhibitor product to be |lost due to run
off. Replace any | ost product with sufficient additional product to

achi eve the recommended application rate. Inspect the treated surface
follow ng application. Mnimal to no residue should remain follow ng the
application. Cean the concrete surface of any residue in accordance wth
the manufacturer's recommendati ons. Perform post-application testing
identified in this section.

3.5 APPL| CATI ON OF COMVBI NED VAPOR PHASE AND | ONI C CORROSI ON | NHI BI TOR
SYSTEM

Apply the vapor phase organic inhibitor first when a conbinati on of vapor
phase and ionic inhibitors are used together on the sane structure.
Fol | ow the manufacturer's recomendati ons regarding the tinme period

bet ween application of the vapor phase inhibitor and the ionic phase
inhibitor. Uilize the application specifications identified above for
each type of inhibitor. Perform post-application testing identified in
this section.

.6 APPLI CATI ON OF SURFACE PROTECTI ON COATI NG

.6.1 Sur f ace Seal ant

Prepare the concrete surface in accordance with the nanufacturer's
recomendati ons. Apply surface sealants to the structure surface at the
rate identified utilizing the methods, tools and equiprment identified in
the Corrosion Inhibitor Selection and Application Plan. Verify that the
recommended anount of seal ant has penetrated the structure surface.

Mul tiple applications may be required to achieve the reconmended
application rate.

.6.2 Protective and Decorative Coatings

I nspect and cl ean the concrete surface of residue that may interfere with
t he bondi ng of a surface protective or decorative coating. Separate
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specifications will be provided when protective and decorative coatings
are included in the project. Perform post-application testing prior to
the application of the protective and decorative coatings.

.7 FI NAL ACCEPTANCE TEST REPORT AND NMAI NTENANCE TEST PROCEDURE

Prepare and submit a Final Acceptance Test Report. Include, at a mni num
the following: as-built drawi ngs showing all structure repair areas, test
wire installation |ocations, pre-application test |ocations, inhibitor
application areas, and post application test |ocations; al
post-application test results; post-application test data anal ysis and
eval uation of acceptance criteria for corrosion rate reduction of the
reinforcing steel, water penetration rate reduction of the concrete, and
pul | out strength increase of the concrete; a statenent that the corrosion
i nhi bitor systemapplication will extend the life of the structure a

m ni mum of 10 years; and recomrended mmi nt enance testing procedures and
frequency to ensure conpliance with the m nimum 10 year structure life
ext ensi on requirenent.

-- End of Section --
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