CATHODIC PROTECTION OF STEEL IN CONCRETE
(DEV 05-19-2026)

The following new Section is added:

SECTION 457
CATHODIC PROTECTION OF STEEL IN CONCRE
457-1 Description.
Furnish, fabricate, and install a Cathodic Protection (CP) system consfguctcti
accordance with the Contract Documents.
457-2 Materials. O

Portland Cement Concrete-Class IV*................
Reinforcement...........cccoovvvvvvvveieeiiiiiiinnnnnen,
Epoxy Compounds.........ccceeeeveerieeiiennennnens
ANOAES ..o
Hybrid Anodes........ccoeveeviierieee e @meeeee Baon
Monitoring SeNnsors........cccveeveeruervuereens

Data Management SYStem ..........ceccvveerveeeesteeeeeeerneeennne € %9
Cables......ccovveevveeeceeeeeeeee e Sectio @ 9
Condult® Seceti Ogbr 939
Junction Boxes...............4... i 35 or 939
Power Supplies Syst

....Section 939

Transformer Regtifiers .

Stay-In-Place FOrMg...... a0 ......cccoevvveeee. Q. Section 939

*Use a mi ign a maximu C stivity of 15 kQ-cm at 28 days,
and a target slump of 8 in& inches, use No. oarse aggregate as directed by the
Engineer.

1: Provide in§ta ﬁ:hedule and shop drawings and obtain the
i0f, Provide shop drawings that delineate the type of CP
ents, installation methodologies, and procedures for

ent and wasigsco ent
gbmittal shal etailed construction calculations, components, and material
tions. For ure ining prestressing steel, include a specific assessment for
15Ks.

cn embrittl

457-3.2 Surfa paration: Clean all concrete surfaces intended to receive cathodic
iong re a non-friable substrate and achieve the required bond strength. Remove any
alise a short-circuit between the anode and reinforcement. Use cementitious

e of metallic fibers. Repair spalled concrete areas in accordance with
pecifications 401 and 930. Notify the Engineer at least 48 hours prior to placing

457-3.2.1 Pile Jackets: Inspect all piles and locate all deteriorated concrete on the
pilings where jacket systems are to be installed prior to ordering the jackets. Clean the concrete
element within jacket limits prior to inspection. If deterioration extends beyond jacket limits,
continue cleaning until sound pile concrete is reached. Sound test areas to receive jackets and the



surrounding concrete surfaces to determine the actual dimensions and locations of the
deteriorated concrete to be removed. Verify that the specified jacket lengths will encompass all
major cracked, delaminated, and spalled areas. Before ordering jackets, the dimensions of all
deficiencies (e.g., deteriorated or damaged concrete) shall be recorded and verified.

Provide surface preparation by hydro demolition (unless prohibited in the Plans)
or mechanically removing all unsound concrete within the repair area to sound concrete. Chip
back unsound concrete to sound concrete. Provide surfaces sound, clean, and free

contaminants in all areas. Remove all delaminated, cracked, and unsound concretg, fr e areas

that are hollow sounding when tested or areas with visible cracks. Additionallgg, if CRisting

reinforcing steel is exposed, sound concrete will require removal to obtai gl to 1 in.

behind the existing reinforcing steel to achieve a mechanical bond. Use chipping ¢ O
hammer (maximum size) to remove the spalled and behind bars ughly cle

element surfaces that the jackets will cover. Remove all oil, greas ken concrete,

growth, and other deleterious material that could prevent prdpe . Chip concre,

to obtain a surface profile of 1/16 in. to 1/8 in. in depth wi
Sandblast exposed steel to a near white condition per

a& tured aggregat

ciety for 10, 1ngs
(SSPC) report number 10 (SP 10). No rust, mill scale, other contam

present after sandblasting, or similar or mechanical ¢ . Special atten e observed

to ensure proper cleaning and preparation of the backside ®f exposed re &en Add new
rebars where reinforcement with over 25% of@sectlon loss is det as indicated in the

Plans. Exposed steel above and underwater s be unprotgct than 72 hours after
cleaning.

Exercise great care to t damage to reinf@fginMgteel and sound concrete not
intended for removal. Stop wo it to the Engineerfghe rt of the concrete and

reinforcing steel damages due to the Comtractor’s operafiQn. it a repair method for the

damaged areas prior to cofatimuing thi€"Concrete re toration work.
Clean existiggoncrete surfaces by

a olasting, wet blasting, wire brushing,
water laser, or other m, ch will yield an edq@ivalent result. Cleaned pile surfaces above
water shall be wa

ith fresh wa%nedi tely prior to jacket installation. Do not
1

ineer has appr the surface preparation.
stallation: Iffstal node to encompass the zones receiving cathodic
protection as ind1 ocuments to ensure uniform current distribution. Utilize

non- m'nnectlons to sec @ Qcde materials to the concrete surface or reinforcement to

prexentie al short-circuits, B8e pgetallic anchors to secure bulk anodes to concrete surface
ng electricaleg Spot-weld titanium connectors for titanium mesh systems to
efficient ion.

ic Protection Pile Jackets: Per the Contract Documents, CP

pilejacket systems sh

installed aga he inside face of the fiberglass pile jacket forms. The Engineer or CP
%

propose a system that uses as many bulk anodes as necessary to meet the

mersion of the bulk zinc anode at all times. Ensure that the ends of CP system
xposed copper are kept out of the water at all times, except when making negative

specified elevations prior to the installation of any jacket.



Provide and install a bulk zinc anode with each CP jacket or as determined
appropriate by the Engineer. The bulk anode shall be placed at an angle guaranteeing the entire
length of the anode is in contact with the surface of the pile or jacket and at the depth shown in
the Contract Documents. Perform bulk anode installation prior to placement of the filling
material for the CP jacket. Each bulk anode and associated hardware shall make up one anode
assembly.

Clamp the anode onto the pile or jacket using two 2-in. hot dip galvatized steel
channels with the flanged side facing the concrete or jacket surface using galvani ware.
Connect a number 8 AWG copper strand wire with HMWPE insulation to theganod@yia a 3/8-in.

the bar, and the bar-wire connection shall be permanently encased in a 1. liameter by@n 8

diameter round steel bar welded to the anode strap. The number 8 AWG brazed to OQ

in. long PVC pipe filled with epoxy. Complete all required fabricgti 10 e anode
installation. Protect the wire insulation from heat during the br. %on. Special \

precautions may be necessary to protect the wiring insulatiofe a
during anode installation.

Connect the 1.25-in. diameter PVC pi 4-ipPVC pip@ E 4-in.
pipe approximately 2 in. inside the bottom of the j . additional conguit s e used
on the portion of the wire inside the jacket. Inside th t, route the wir ﬂ& ong the
closest corner and position it between the fiberglass form @hd the zinc mesh de. At the top of
the jacket, route the wire in the conduit to the connection box. A @ cation, connect the
bulk anode wire to the zinc mesh anode wire the reinforcing ggative connection

t m

wires. A temporary conduit to route,the gir top of thgj be permitted as directed
by Engineer. &

457-3.3. ion and Length: gle jacket to cover a minimum
of 2 feet above and 2 feet below jor deficient are th@Wile. In case of damage all the
a fo

way to the cap, terminate thgjacket 6. from the r proper filling of the annular
space and bevel placement”@btain the Engineer’s

& inside the PV%
th

en approval when a jacket needs to
terminate at the bottomfOt the Ca8p. The actual length\gf the jacket may be extended if a major

by the Engi
ordering the ja
maintained. The

13tcly notify the Efgif if the above conditions are discovered prior to
minimum jagket | shown in the Contract Documents shall be

57-3.4 Comnection lement a connection strategy that ensures a low-impedance
| path thro efigire CP zone. Provide each CP zone with a minimum of two
reduhdant negative cable g@nnections to the reinforcement and at least one dedicated, non-

gy test connection. All connections shall provide a low-impedance path. Electric
connecti¢ einforcement using exothermic welding are preferred. Use mechanical
connggti indicated in the Contract Documents. The voltage drop across a connection

or igfal performance of the local anode zone.
457-3.4.1 Pile Jackets: Install redundant electrical negative connections on each
pile where CP systems are to be installed. The connections shall be performed by brazing two



number 10 AWG THNN copper strand wires with black insulation to different areas of a spiral
tie at the elevation shown in the Contract Documents for the existing piles. Connect two number
10 AWG THNN copper strand wires with white insulation to two different bars and any
supplementary reinforcement for each cage reinforcing when FDOT Standard Specification
Section 415 reinforcement is used. Use sufficient lengths of wire such that the wires can be
routed to the connection box, mounted at locations shown in the Contract Documents, without
any splices.

The brazed part of the negative connection wires at the ties and rei

' ach wire to
a minimum length of 1 in. onto the ties or reinforcing steel. 'S
For connections located underwater, braze the sy ires to st

and then weld underwater to a spiral or provide a mechanical ¢ ion d@gvice. K\
Route all connection lead wires to the termi % wn in the Conffa
Documents. Connect the negative leads to the wires originagin gt j AnPdda

the bulk anode wire at the terminal box. Use connecto
all wire connections. The connection between the

Contract Documents. After completion, properly ins
connector.

The terminal box placed abov
shall be per Contract Documents. Each termi

components as applicable. Fabricate igal box to acc
Stainless Steel bolts which wil e System wires in
Contract Documents. Use Type iflless Steel har

connection boxes. The lodation of t i
Documents.
Perfo cQonefcte excavation to eXpose the spiral tie inside the upper jacket

limits and, when | minimum o . abovt the Mean High Water Elevation Level
(MHWEL). ection wires_in$h jacket to the connection box via the conduit
attached to the n box. Submif detay the intended method for this operation and

ns within Qua ntol(QC) plan.
athodic protection electrical work shall comply with

checks for all circuits and continuity verification to ensure individual circuit
D isolation or continuity as required for the individual components. For

@' negative circuits.
457-3.6.1 Pile Jackets: Perform continuity testing using standard Direct Current

high-impedance multi-meter as directed by CP technologist or CP Technician.



The CP technologist or CP Technician shall verify continuity between the
system’s negative connections and the spiral tie prior to coating with epoxy. After a connection
is deemed satisfactory by the CP technologist or CP Technician, cover the correction area with
epoxy and fill the excavation with an approved filler. Use an approved epoxy mortar if the
excavation is located underwater. Connections above water shall be exposed for 14 days at
maximum, and connections underwater shall be exposed for at least 3 days.

Prior to installing the jackets, the CP technologist or CP Techniciai§ghall perform
an electrical continuity test between all pre-stressing strands, ties, reinforcing st
any other reinforcing steel components inside the piles and within the jacket lq
piles where CP systems are to be installed. On piles where a pile splice is de
during, or after surface preparation, continuity shall be tested and providéd

sections if found discontinuous.
Continuity tests and any necessary continuity ¢ ns t@sting shall be x
performed and certified correct by the CP technologist. Th Cf% gist or CP Teghfiie
N)U ghuity correctigns. Stedlto
is mpletedéh pscd for

be tested that is not exposed after the concrete remov
testing purposes by drilling a 3/4-in. diameter holeg €cl.
Stagger drilled holes at 1-ft. intervals within the jac imits. Unless othe oved, do not
drill hole elevations less than 1 ft. above the MHWEL perthe CP technglegiSrecommendation.
Due to the elevation on some iles, continuity ¢

negative connection installations will need to efformed ungde \ ide details for
performing the underwater testing and i C plan.
Install continuity co 1015 o@all steel com ni§that are found to be

discontinuous. Provide contin jons by resistance Wgl or other approved methods.
Intended equipment and procedu ections shall be included and

submitted for approval in thg shop ngs prio ifig this work. Each continuity
correction shall consist of&ng two continuous | wires with no insulation between
discontinuous steel andfthcea®esSt continuous steel.Wetermine the proper wire gauge and the
resistance welder % is operation.gWhere cofitinuity correction is required, additional
concrete exc 1 il BC necessary.

f each concrgfe ex 1on made to install continuity corrections shall

be as small as pos§ble. Locate all te Fxcavations made to install continuity corrections

within t et limits. Unless ise approved, do not perform excavations for continuity

CQu ct@ than 1 ft. abgsig WEL per the CP technologist recommendation. Observe
cutting steel 4 e pile when drilling holes or preparing excavations. Repair

any damlage to the gf€el’ caus@g ¥y the Contractor at no additional cost to the Department.

i Rgontinuity correction is installed, the CP technologist or CP
Technician shall repeag thgfContinuity testing on all steel after the corrections are made to ensure
that all steg gntinuous. The Engineer shall approve all continuity correction welds. Each

Before coating with epoxy, the CP technologist shall verify the continuity
between the negative connections and the new reinforcing steel inside the jackets. The



Contractor shall repair any connection that tests discontinuous or is otherwise found deficient at
no additional cost to the Department. The CP technologist shall verify that negative connections
on ties are discontinuous from negative connections on new reinforcing steel inside the jackets.
Correct any problems identified by this testing at no additional cost to the Department. Negative
connections above water shall not be left exposed longer than 14 days, and connections
underwater shall not be left exposed longer than 3 days.

For structural CP jackets with new steel reinforced cage, conduct efgétrical
continuity testing on all new reinforcing steel bars inside the jackets. The CP tecigo
train Contractor personnel to conduct this electrical continuity testing. The tragning

test procedures, equipment, recording of test data, and data interpretatio

shall
all include

tie wires and install a minimum of two additional steel tie wires on any
reinforcing steel that is found to be electrical discontinuous. Repgat

review and approval prior to installing jackets. The CP tec
verify electrical continuity test results on the new reinfngi
457-3.7 Visual Inspection: Perform visualg

x CP Technici %
n every gile

the CP systengand
ing, and protectiqull frofyeMvironmental

or mechanical damage. For buried or embedded elements,*€omplete an ent this
inspection before backfilling or concrete plac .

457-3.8 Backfilling or Concrete Pla : After vigua is complete and
continuity is confirmed, backfill area fogbur ments or plad@contigte filler for embedded
elements. K

457-3.8.1 For t Tor Pile JacketsSRL o the MHWEL and its
elevation on each pile and obtain of these locaffgns the Engineer before installing

jackets and reinforcing st ased omr'the CP tech t mendation.
Place the fi ass form in positio
CWVO

nd¥%he pile. Secure and seal the
of the form agai
%} e seal with a@?st d Type K epoxy mastic suitable for

the pile surface with the compressible
seal, and coat the
underwater 1 t misalignment and install temporary hard
deformatio ac, mporary plastic wrap around the form prior to
placement of the Rard backing to protdet thgieel coat.

acement for Pile Jackets: Wet to saturate the surface of

he final surface preparation. No cold joints shall be permitted.
er beginning at the bottom pumping port and moving upward
es the next port. Complete the filler placement, moving to the

er. Do not drop filler material into forms higher than 5 ft. or forms containing
amination of the filler during placement and provide vibration to ensure

er consoW@ation. Fill the jacket to approximately 1 in. from the top during the pumping
pr@cess. PHor to the fill material fully hardening, apply a 45-deg. chamfer bevel that is neat,

str d free of cracking from the top lip of the jacket. The chamfer should have the same
mix design used for filling the jacket. The chamfer bevel is to provide positive drainage of the
pile rainwater runoff.

J e that the filler material displaces any standing water inside the jacket without
@

1sting steel Q
@ al continuj O

ontinuous. &

CP technolo



Cure the filler for a minimum of 72 hours before removing any external bracing
and temporary bottom form including the compressible sealing strip. Wet cure the chamfer
section of the jacket as needed to prevent any shrinkage cracks. Curing compound for this
purpose may be used if the Engineer approves based on performance. Remove any filler or other
extraneous material from the exterior surface of the form and clean the form without damaging
the fiberglass or gel coat resin.

457-3.8.3 Monitoring Port: After removal of temporary supports %d;the
0

jacket, core drill 1.5-in. diameter access holes through the jacket to the depth of iginal pile
surface on one face of the pile at an elevation of 6 inches above the MHWEL gor as§hown on the

Contract Documents. The inside surface of access holes (except for the pilgss all be

PVC shielded with a thorough coat of approved epoxy applied on the oufaces of the O

PVC pipe. Epoxy shall not cover the pile concrete surface at the asegss holes. O

filler material has been set, cap off all monitoring ports with a VC screw-on’l&
jon of constru

ring. Initial gnePgi@atl®

rmgy ere £

457-3.9 Energizing: Energize the system only afte
current

shall begin at a low level. Record native and energize

electrodes to verify a negative potential shift, configmi
and anode to cathode resistance for all cathodic protcé
457-3.9.1 Pile Jackets: CP system energization testin ile shall include

connections, anode to steel AC resistance me emients, indi bined anode current
outputs, and static and energized potentidls
after the CP systems are initially act
SP0216 and SP0408 as determiacd by
Electrode (CSE) reference electr
MHWEL.

verification that no electrical short exists, Ver@g of proper conti cen negative

instant-
anic CP syst
entials measured rtable Copper Sulfate
d in the water'@gthe Wonitoring ports above the

—

ning, prepare final system

\al performance verification report and the
operation and mai anual, detailipgrocedutes for routine performance assessments
and data inte %

repairs in acco

accordance with clected protection criteria. Complete spalled area
h Section 40 i

457-3.11 Mcidental Wor thers: Perform all incidental work necessary to
provide plete and functio stem as delineated in the approved shop drawings and
desi @nts. This inclyge i8 not limited to, the installation of shielding to prevent

. ith non-prot etallic fixtures, the provision of insulating spacers to prevent

uits duri ation, and any structural adjustments required to accommodate
1ng Sensor: ggement systems. All incidental activities shall be coordinated
with"the Engineer to e he structural integrity and the long-term effectiveness of the
corrosion g@ measures are maintained throughout the project duration.
5%-3.11.1 Pile Jacket: Excavation at the mud line may be necessary to install
the j and is considered incidental work, thus its cost is included within the Pay Item

Section. Restore any excavation work at the mud line back to existing, as-found
canditionsimmediately after the jacket system installation work is completed at each pile.
Removal and disposal of existing debris is considered incidental work, thus its
cost is included within the Pay Item contained in this Section. Avoid debris falling into the water.



Collect any debris that falls into the water and dispose of it in accordance with all local, state,
and federal requirements.

Pollution control and monitoring plan required per FDOT Standard Specifications
is considered incidental work, thus its cost is included within the Pay Item contained in this
Section.

457-4 Quality Control and Quality Assurance.
457-4.1 Quality Control Plan: Develop a QC Plan identifying all tasks rmed
by the Contractor. Develop the QC plan to ensure the service life of the spe01 ystem will
be achieved. Include the methodology and frequency of QC testing, proced cating
existing reinforcing steel, detailed protocols for electrical continuity test1 ne remforce&en
anode installation verification, and alternating current (AC) resi
shall provide a comprehensive inventory of calibrated equipmegt

ents. Th
nce electrodes
accompanied by valid calibration certificates for all instrum®ént . %
®.

formal system activation process.

The Quality Control Plan shall be nt
Cathodic Protection Technologist secured under Con QC Plan
to the Engineer for approval before any installation com
457-4.2 Quality Control Personnel:
457-4.2.1 Cathodic Protectio ician: hnicians who
install, energize, and finish the CP syste inlmum i perience working with

CP electronics or equivalent 1nstrum atton, @ minimum of
mitigation and control, or a mi -year experience
on marine structures.

involving corrosion control

457-4.2.2 odic ection T rovide CP technologist to oversee

installation the CP system&w&ing commissioni inspection, energizing, finishing and

reporting, The CP tec all be an AMPP CR8 certified cathodic protection

technologist with i of 2-years’ eyf®rience 1n installing and maintaining CP systems, or

have 10-yea 1 erience in ins nd maintaining CP systems in marine

environments.
457-4.3 ormance Cri

through ochemical measur
Quality Ass
i1 :

2. Inspect adf CP system materials and personally supervise every phase of the
CP systems.

onduct a minimum of two QA visits to the job site per month and update the
erbally and in writing) on the status and quality of the work.

installed CP system shall demonstrate effectiveness
as spec1ﬁed in the Contract Documents.
e CP technologist shall conduct the following QA tasks

AC resistance measurements, anode current output measurements and static and energized



reinforcing steel potential measurements (on and instant-off a minimum of 4 hours after the CP
systems are initially activated).

Test for electrical shorts between the anode and all steel components in the piles
and notify the Engineer and the Contractor for correction as necessary. Also, continuously
monitor the development of electrical shorts while filler material is placed into the jackets.

457-5 Acceptance.
457-5.1 Documentation Review: Submit all installation records to the Edgint or
approval. Submitted records must include a pre-installation baseline potentialgurvcyaan Q

comprehensive performance data, including static (native) potentials, instaiateg ntials, and
continuity correction data.

457-5.2 Inspection: Provide the Engineer with the opp

spect or perfox
system testing at any phase of construction to ensure the quaht th&EP system. Thi
visual, mechanical, and electrical testing.

polarization data. Installation records shall also include circuits resistanc

457-5.3 Testing and Commissioning: Perfo 1 continu'gy t ga
submit a comprehensive continuity log covering aldrei teel and metadbic el ts in the
concrete components. The acceptance criterion for s ting shall be a N sistance of
less than 1.0 Q. Ensure all reference electrodes are calibrated against a ceiigi laboratory
reference electrode to ensure that the potenti rence remains wit of the values
stated on their calibration certificates. The a ridte referen st be selected based
on the exposure environment: a silvgr/siliie e (Ag/AgC e electrode shall be used
for all measurements conducted un owin saturated s es, while a CSE reference

on dry concrete s se silver/silver chloride
anent electrodgs eniedded in the concrete. All field

electrode shall be used for me
(Ag/AgCl) reference electrode fo

logs must clearly identify #hg electrod€ type used urement. For final reporting and
Department acceptance, aMials shall be con referenced to CSE, with the specific
conversion factors and#Cnifg e corrections docuflented in the report.

During sy ation and inig@Pstartup'of the system, the system must comply
with Overpr 1 i . for plain rein steel, the instantaneous-off potential shall not
be more negat ,100 mV to pfeve rogen embrittlement. For structures containing
prestressing steel;@he safe potentigl liit sh@ll not exceed that shown in the Contract Documents

to ensurg ctural integrity. El short-circuit monitoring between the anode and
] shall be maintaine ghout construction, installation, and concrete placement

| correction of any shorts or misalignments. All testing

€ ediate dete @

ntation sh ve Ve alibration certificates, and digital voltmeters must have a
m input im eRf Q with an accuracy of + 5 mV or better.
457-5.4 Reporf: mit an original final construction report produced by the CP

technologig e CP system to the Department after the completion of the project. The report

inst@mt-off"a minimum of 4 hours after the CP systems are initially activated) for each CP
system. Measure potentials with a portable Ag/Ag Cl reference electrode placed in the water and



the monitoring access port. The report and all collected data shall be typed, and a digital version
of the report shall be provided.

457-6 Method of Measurement.
Measurement encompasses all components necessary to provide a fully operational
system as per the specific technology deployed.

457-6.1 CP Integral Pile Jacket:
The quantities to be paid for will be the length, in feet, of the structure, as measu een the

lower and upper limits of the forms.

457-6.2 CP Testing Pile Jacket:
The quantities to be paid for will be the length, in feet, of the structure, a @ red betweeg thO
lower and upper limits of the forms.

457-6.3 CP Electrical Work: X\
Electrical work completed and accepted, including but not m& or, equipme

materials, wiring, instrumentation, AC power, DC power a' % ted electric

be paid lump sum.

457-7 Basis of Payment.
Price and payment will be full compensation for ishi e ' completmg all
work described herein or shown in the Plans i hddic Protection

Technologist work, energization, QA/QC Pla 1 2 - € monitoring, and
As-Installed drawings, regardless of the jals utilized. No separate
payment will be made for reinforcin erials, wiring, or specialized
coatings. Repair any connecti 1se found deficient at no

additional cost to the Department? ili i s specified in the Contract
Documents shall be remo i to the Department.

Payment will be m

Item N ‘ athodlc Protectionfintegral Pile Jacket, - per foot.

B - Cathodic ction Testing Pile Jacket, - per foot.
-4 Cathodl on, Electrical Work - lump sum.



CATHODIC PROTECTION SYSTEM MATERIALS
(DEV 05-19-2026)

The following new Section is added:

SECTION 939
CATHODIC PROTECTION SYSTEM MATERIALS
n (CP) in

939-1 Description.
This section specifies the general material requirements for Cathodic Rroteci
structural concrete. Anode type, location, and intended use are project spega all comply
with the project Contract Documents. TS O

939-1.1 Limitations. This specification does not cover ingid rnate mat
Such materials shall be submitted on a project-by-project basispas orizgd by the Engi&
939-2 Product Acceptance. L 2

All products shall be items listed on the Departme
Manufacturers seeking evaluation of products for incl{8i
application in accordance with Section 6 and incl

Product Li

Documentation
Type of Product

Assembly and Installation Ins

hooting guides, and repair
procedures.
Galvanic, Impressed Current,
rid Anode— For Piles, Footings, Beams,
Deck, etc.

Product meets requirements below and the
system manufacturer expected service life.
Installation drawings; materials, system and
equipment specifications; method of
installation; testing, energizing,
commissioning and operation procedures.
Labeling shows the manufacturer’s name,
trademark, and product model number/name.
Displays the significant features of the
product as required in this section.

separat@application must be submitted for each product to be evaluated, showing that
the pOhent mets the applicable requirements.

939-3 Components of System

939+3.1 Anodes: All anodes shall provide the manufacturer specified maximum current
out out deterioration. For anodes embedded into or applied to the surface of the concrete
structure, the current density shall conform to the design specifications.




939-3.1.1 Atmospherically Exposed Concrete Structures: For concrete
structures that are atmospherically exposed, such as bridge decks, beams, columns, and building
elements, the anode system is intended to distribute uniform cathodic protection current to the
embedded steel. The anodes are typically installed directly on or embedded within the concrete
surface to provide a uniformly distributed current.
939-3.1.1.1 Galvanic Anode Materials: Use Thermally Sprayed Zinc
(Zn), Al-Zn / Al-Zn-In Alloys, Embedded Zinc Anodes, Zinc Mesh, Adhesive Zi heet, or
other anode materials meeting the Contract Documents requirements as authorizeg b
Engineer.
939-3.1.1.2 Impressed Current Anode Materials defgc Nhixed Metal-
Oxide-Coated Titanium (MMO/T1i), Conductive Carbon-Based Coatingsally Sprayeg
Metallic Coatings (Zn/T1), Conductive Cementitious Materials, (Gondmegi amics, or
anode materials meeting the Contract Documents requirement hori#gd by the Engi&
939-3.1.2 Immersed Concrete Structures; 905% structures th
immersed, the anodes do not have to be in direct physical the concrete S
can be located away from the structure but are immersEhy sde electro&te it Whichuefic

reinforced concrete structure is immersed.
939-3.1.2.1 Galvanic Anode

jals: Use Alumiglim- ndium
Alloys, Zinc Alloys, Magnesium Alloys or other anode materials meeti ontract
Documents requirements as authorized by th peer.

939-3.1.2.2 Impresse@nt Anod

Iron, Mixed Metal-Oxide-Coated Titani zed Titang

other materials as approved meeting ntgdct Document ents by the Engineer.

939-3.1.3 Buri e Structures: Fo structures buried in soil, the
anodes do not have to be in direc 1 contact with the cofferete. The anodes are typically

located buried a short dist from structure aced in a suitable conductive or
chemical backfill to optim&rformance.

939 3 Galvanic Anode
Alloys, or other an@de @ als meeting t%ntrac

-3.1.3.2 Impress

e High-Silicon
ed Niobium or anode

aterials: Use Zinc Alloys, Magnesium
ocuments requirements as authorized by

rrent Anode Materials: Use High-Silicon
latinized Titanium, Platinized Niobium, Graphite,
ontract Documents requirements as authorized by the

anode materials intended for use as Hybrid Anodes shall be
fice (SMO) for technical review and approval.
ence Electrodes: Use embedded permanent Silver/Silver

than + 3 hours. The electrode shall be provided with a steel ground wire for connection
to the reiffo nt at the location of the electrode meeting the Contract Documents
reguirement{S*@§ authorized by the Engineer.
Submit doBumentation and technical data sheets to the State Materials Office (SMO) for
tecli view and approval for buried or submerged permanent reference electrodes.

939-3.4 Monitoring Instrumentation: Use digital voltmeters for measuring sensors and
power supplies with a minimum resolution of 1 mV, an accuracy of +5 mV, and an input

)



impedance of at least 10 M. Incorporate data loggers that operate under a real date-time clock,
and provide a multi-channel input or multiplexers to record all selected channels.

939-3.5 Data Management System: The system shall maintain records of anode-zone
layouts, sensor types and locations, DC power unit ratings, and all initial pre-commissioning and
commissioning data. The system shall record sensor data and DC power supply output at
designated intervals. The system shall be capable of identifying data points that fall outside of
pre-set, user-definable limits upon request and maintaining a complete event recor@including

voltage drop and must be clearly and permanently identified at each termipatiQ junction.
The conductor shall be copper, with insulation and sheathing materials sd @
moisture, high alkalinity, and the chemical products of anodic reagtig
anodes, reinforcement, and sensors shall be mechanically secu1c y stable, and f
1- \

inspection dates and changes in system operation.
939-3.6 Cables: Cables shall be sized to carry the design current w1th te sive Q

encapsulated with an approved waterproof electrical insulatér,
moisture ingress.

939-3.7 Conduit: Conduit shall be PVC sche
protection against the environment, taking into ac
within the designed Cathodic Protection System.

939-3.8 Junction Boxes: Boxes shall be rated to provide appropi otectlon against
the environment, taking into account the spec es of connections | 1thin the box and
the extremely aggressive environmental and ical exposure, e box is to be
subjected. All hardware for the junction #0 be stainkes de 316.

939-3.9 Power Supply Syst erd utility electri
current (DC) power supply shadhbe proviided by a transfo
unit. Solar systems may be used t@yprovafle alternating ctigrent PA.C) input to a rectifier or to
generate controlled DC ougput direct!y. Renewab y include battery storage and
rectification as required t%DC current to co

939-3.10 Tran ectifiers: Transfo
self-contained, an8gui %" dr the intendegs®@rvice ehivironment. The incoming alternating
current (AC) i i i i
and Contract

ated to mov
made

e
8.11 Stay-In-Place @ or Pile Jackets: Use forms fabricated from fiberglass or

if gicr resins with an interlocking joint along one or two sides
and sealed around the pile or column without damage to the

\ Provide jagets w1t pathimum thickness of 1/8 in. and a minimum thickness at the
gof 1/4 in. Ngimum of 2 in. on both sides of the corner, and dimensions as
shown in the Contract ents. Ensure the form can maintain its original shape without

additiona or damage when placed around a pile. Ensure the inside face of the form has
no bond- agents in contact with the filler material. Provide the forms with bonded or
bolt tallic, adjustable standoffs to maintain the forms in the required positions.
Prgvi 1or of the forms with a rough surface texture and ensure a bond with the filler

m@terial. The Contractor shall install the forms with a temporary compressible sealing strip at the
ch will effectively seal the annular space between the pile or column and the form.
Non-metallic pumping ports shall be pre- installed on opposite faces of the jacket to ensure a
monolithic fill with no voids or honeycombing. Fabricate the jacket form in a workmanlike



manner and have it inspected by the Engineer or Engineer’s representative prior to placement.
Remove from the project any jacket form that has been rejected. The forms shall meet the
following physical property requirements of Table 939- 2. The thickness and dimension shall

meet the Project Contract Documents requirements.

*On original s

Table 939-2
Physical Requirements of Stay-In-Place Forms
Property Test Method Requirem¢
Water Absorption™ ASTM D 570
Ultimate Tensile Strength* ASTM D 638
Flexural Strength* ASTM D 790)
Modulus of Elasticity™ ASTM D 790)
IZOD Impact ASTM D 256
Barcol Hardness ASTM D 2583
Color AMS Standard Color Chart
Number 595A

S-STD 36595
MS-STD 36622

AMS-STD 36628
e color must be integral in the
form gel coat.

ose flat surfaces

not machined to disturb the fiberglass.

it certified test results per lot of the stay-in-place

939%8.1 t Results: S
forms to the 1318 Office (SM eBhnical review and final approval. No test report
for tests made More two years prior to ent will be accepted for the stay-in-place jacket

forms.





