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3.5.2 Dry Film Thi ckness

-- End of Section Table of Contents --
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SECTI ON 09 97 13. 26

COATI NG OF STEEL WATERFRONT STRUCTURES
04/ 06
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NOTE: This gui de specification covers the
requi renents for coating steel-sheet piling and
other steel waterfront structures.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submitted as
a Criteria Change Request (CCR
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NOTE: Al so consider using cathodic protection in
addition to coating. See Unified Facilities
Criteria (UFC) 3-570-02N Design: Electrica

Engi neering Cathodic Protection and UFC 3-570-06
&M Cthodic Protection Systens.
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PART 1 GENERAL

1.1 REFERENCES
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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
this paragraph by organi zation, designation, date,
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and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile

references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM D 7091 (2005) Standard Practice for
Nondestructive Measurenent of Dry Film
Thi ckness of Nonmagnetic Coatings Applied
to Ferrous Metals and Nonnagneti c,
Nondestructive Coatings Applied to
Non- Ferrous Metal s

ASTM E 376 (2006) Measuring Coating Thi ckness by
Magneti c-Field or Eddy-Current
(El ectromagnetic) Test Methods

THE SOCI ETY FOR PROTECTI VE CQATI NGS ( SSPC)

SSPC PS 11.01 (1982; E 2004) Black (or Dark Red) Coal
Tar Epoxy-Pol yani de Pai nting System

SSPC PS 13.01 (1982; E 2004) Epoxy-Pol yam de Painting
System

SSPC Pai nt 16 (2006) Paint Specification No. 16 Coal Tar

Epoxy- Pol yani de Bl ack (or Dark Red) Paint

SSPC Pai nt 22 (1982; E 2004) Paint Specification No. 22
Epoxy- Pol yani de Paints (Primer,
I nternedi ate, and Topcoat)

SSPC SP 1 (1982; E 2004) Sol vent d eaning
SSPC SP 10 (2007) Near-White Blast O eaning

1.2 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.
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1.

A “G following a subnittal itemindicates that the
submittal requires CGovernnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the submttal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMB) are: "AE" for

Archi tect-Engi neer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 07 Certificates
Epoxy- pol yani de]
Coal tar epoxy-pol yani de]
3 ENVI RONVENTAL CONDI TI ONS
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NOTE: If induction can occur in a warm area (above
21 degrees C 70 degrees F), then epoxy-polyam de can
be applied at a job site having an anbi ent
tenperature as | ow as 4 degrees C 40 degrees F.

Coal tar epoxy-polyanide should be applied when the
anbi ent tenperature is above 10 degree C 50 degrees
F.

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

Start work only when anbient and curing tenperatures are within limts of
coating manufacturer's recomrendations and at | east 3 degrees C 5 degrees F
above dew poi nt tenperature.
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1.4 SAFETY AND HEALTH PRECAUTI ONS

Materials listed in this section contain coal tar pitch volatiles, which
are toxic. Follow safety procedures as recommended by manufacturer. Work
in a well ventilated area. Provide, and require workers to use, inpervious
clothing, gloves, face shields (200 mm8 inch m nimun), and ot her
appropriate protective clothing necessary to prevent eye and skin contact
with coating materials. Keep coatings away from heat, sparks and flane.

PART 2 PRODUCTS
2.1 COATI NG SYSTEMS

2.1.1 Coat i ng

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

NOTE: Advantages of epoxy-polyam de are that it can
be applied at | ower tenperatures under certain

condi tions and that the three-coat application

| essens the possibility of pinholes. Disadvantage
is that it has a longer induction tine than coal tar
epoxy- pol yam de.

Advant ages of coal tar epoxy-pol yam de are that
two-coats will result in 0.40 nr 16 mils thickness,
it has better water resistance, and is
self-primng. D sadvantages are that it gets
brittle on prolonged sunlight exposure, is nore
hazardous to health and it comes only in black or
dark red color. It is inmportant to check local air
pol lution control district regulations before
selecting the coating. Regulations are constantly
changi ng, particularly regarding volatile organic
conpounds (VOC) limts.
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Provi de catal yst component[s] for coating[s] specific for resin
component[s]. Use thinners which are conpatible with the coating.
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NOTE: Choose either "Epoxy-Pol yan de" or "Coal Tar
Epoxy- Pol yani de. "

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

[2.1.1.1 Epoxy- Pol yam de

a. System SSPC PS 13.01

b. Paints: SSPC Paint 22, Priner, Internediate and Top Coats
1[2.1.1.2 Coal Tar Epoxy- Pol yam de

a. System SSPC PS 11.01

b. Paints: SSPC Paint 16 [Black] [Dark Red]
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]PART 3 EXECUTI ON
3.1 CLEANI NG AND PREPARATI ON OF SURFACES

3.1.1 Sol vent d eani ng
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NOTE: SSPC SP 1, "Sol vent C eaning" covers cleaning
using sinple solvents, solvent w ping, imersion in
sol vent, solvent spray, vapor degreasing, steam
cleaning with and w t hout detergent, enulsion

cl eani ng, chenical paint stripping, and al kaline
cleaners. If local air pollution control districts
restrict use of any of these systens, specify which
one is to be used.

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

SSPC SP 1. Renove visible oil, grease, and drawi ng and cutting conpounds
by sol vent cl eaning.

3.1.2 Bl ast O eani ng
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NOTE: Blasting alone will not renove oil or grease.
Use 0.0375 nmm 1 1/2 mil thickness with
epoxy- pol yam de system Use 0.0625 mr 2 1/2 m |

thi ckness with coal tar epoxy.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

SSPC SP 10. After solvent cleaning, conplete surface preparation by
near-white bl ast cleaning. Renove residual dust fromblasted surface by
blowing with dry, oil-free air, vacuum ng, or sweeping. Provide surface
profile of at least [0.0375] [0.0625] mr [1 1/2] [2 1/2]-nilthickness.

3.2 PROPORTI ONI NG AND M XI NG OF COATI NG SYSTEM

[3.2.1 Proportioni ng of Epoxy-Pol yam de System

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

NOTE: Choose this paragraph or the paragraph bel ow
entitled "Proportioning of Coal Tar Epoxy-Pol yani de
System ™

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

Epoxy- pol yam de coatings consist of a two-conponent systemthat includes a
pi gnent ed pol yanmi de resin, Conponent A and an epoxy resin, Conponent B

M x both conmponents in a ratio of 1 to 1 by volune. Do not thin coatings
when doing so will result in total volatile organic conpounds exceedi ng
limts enacted by local air pollution control district. Wen thinning is
all owed and is necessary, such as during cold tenperature application or to
i mprove application characteristics, add up to 0.5 liter one pint of

et hyl ene gl ycol nonoethyl (EGW ether for each 4 liters gallon of the

coati ng.

1[3.2.2 Proportioning of Coal Tar Epoxy-Pol yan de System
Coal tar epoxy-polyam de consists of a two-conponent system Conponent A

contains a refined coal tar pitch, polyam de resin, and a pol yam ne
pronoter to accelerate curing rate. Conponent B is an epoxy resin. MX
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bot h conponents in a ratio of 4 parts of Conponent A to 1 part of Conponent
B by volume. Do not thin coatings when doing so will result in tota

vol atil e organi c conpounds exceeding limts enacted by local air pollution
control districts. Wen thinning is allowed and is necessary for proper
application, use xylene or the coating nmanufacturer's recomended thinner,
to a maxi mum of one liter to a 10 liter 1/2 gallon to a 5-gallon batch

1[3.2.3 M xi ng of Epoxy-Pol yam de System

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

NOTE: Choose this paragraph or the paragraph bel ow
entitled "M xing of Coal Tar Epoxy-Pol yam de System "

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

M x components of coating by power stirring until a smooth, uniform

consistency results. Stir coating periodically during its induction

period. Follow Table 1 for induction tinme and pot |ife of m xed batches.
TABLE 1

JOB SI TE AMBI ENT TEVMPERATURE AND | NDUCTI ON Tl ME FOR EPOXY- POLYAM DE SYSTEM

Anbi ent Tenperature [ nduction Tine
Degrees C (in hours)
4.4 to 10.0 2 at 21.1 degrees C
10.0 to 15.6 2
15.6 to 21.1 1to 1-1/2
21.1 and above 1/2 to 1
TABLE 1

JOB SITE AMBI ENT TEMPERATURE AND | NDUCTI ON Tl ME FOR EPOXY- POLYAM DE SYSTEM

Anbi ent Tenperat ure I nduction Time
Degrees F (in hours)
40 to 50 2 at 70 degrees F
50 to 60 2
60 to 70 l1to 1-1/2
70 and above 1/2 to 1

1[3.2.4 M xi ng of Coal Tar Epoxy-Pol yam de System
Power stir conponents to a smooth, uniformconsistency. Stir coating
periodically during induction period. Follow coating manufacturer's
requirenents for induction tinme and pot |ife of m xed batches.

13.3 COATI NG APPLI CATI ON

3.3.1 CGener al

Apply primer coating to dry surfaces not nore than 4 hours after near-white
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bl ast cleaning. Apply coats of each systemso that finished surfaces are
free fromruns, sags, brush marks and variations in color.

[3.3.1.1 Application Method for Epoxy-Pol yam de System

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

NOTE: Choose this paragraph or the paragraph bel ow
entitled "Application Method for Coal Tar
Epoxy- Pol yani de System "

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

Al'l ow previous coat to dry to tack-free condition but not nore than 72
hours before applying next coat. |If nore than 72 hours el apses between
coats, clean surface, apply a 0.05 nmr 2 mi| wet filmthickness of previous
coat, allowto cure to a tacky film and apply a full thickness of next
coat .

1[3.3.1.2 Application Method for Coal Tar Epoxy-Pol yam de System

Unl ess ot herwi se specified by manufacturer's recomendati ons, do not allow
drying tine between coats to exceed 72 hours. Under conditions of direct
sunlight or elevated anbient tenperatures of 32 degrees C 90 degrees F or
greater, limt intercoat drying period to a nmaxi num of 24 hours.

13.3.2 Repair of Defects

Repair detected coating holidays, thin areas, and exposed areas damaged
prior to or during installation by surface treatnent and application of
additional coating or by manufacturer's recommendations. Allow a period of
at least 72 hours to pass following final coat before placing in i mrersion
servi ce.

[3.3.3 Thr ee- Coat Epoxy- Pol yam de System
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NOTE: Choose this paragraph or the paragraph bel ow
entitled "Two- Coat Coal Tar Epoxy- Polyani de System ™"

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb
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NOTE: Each formula of epoxy pol yanmi de nust be
applied at about 0.1375 M 5 1/2 mi| wet film

t hi ckness to obtain 0.075 mr 3 mil dry film

thi ckness. A greater thickness is required if
coating is thinned. The practical coverage rate of
each coat at this thickness is about 5 square
meters/liter 200 square feet/gallon. Fornula 150
shoul d be used as prine coat with other col ors used
for other two coats.

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

Apply each coat at a dry filmthickness of between 0.075 mmand 0.10 mr 3
mls and 4 mls.

113.3.4 Two- Coat Coal Tar Epoxy-Pol yam de System

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Each unthi nned coat of coal tar
epoxy- pol yam de nmust be applied at m ni nrum of 0.275
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nmr 11 mils to obtain 0.20 m 8 nmils dry film

thi ckness. A greater thickness is required if
coating is thinned. The practical coverage rate for
each coat is about 3 square neters/liter 120 square
feet/gallon at 0.20 nmv 8 nmils dry filmthickness.

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

Apply each coat at a dry filmthickness of not less than 0.20 mr 8 mils.]
3.3.5 Dry Film Thi ckness

Provide total systemmnimumdry filmthickness of [0.225] [0.40] nmm [ 9]
[16] mls. Measure using a magnhetic gage.

.4  SURFACES TO BE COATED

4.1 Steel Waterfront Construction

[Unl ess otherw se stated,] coat steel work.

.5 FI ELD TESTS

[ Conduct testing in presence of Contracting Oficer.]

.5.1 Hol i day Testing

Prior to installation, test for holidays in total coating system Use a

| owvol tage holiday detector of less than 90 volts in accordance with
manufacturer's instructions. After repair of holidays by surface treatnent
and application of additional coating or by manufacturer's recomendati on,
retest with a | owvoltage holiday detector.

.5.2 Dry Film Thi ckness

After repair of holidays, neasure dry filmthickness using a nagnetic dry
filmthickness gage in accordance with ASTM D 7091 and ASTM E 376.

Re- measure after an additional coat is applied, and add it to nmeet mininum

thi ckness requirements.

-- End of Section --
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