YOLLUME 57, RUMBER 1.3

DETERMINING WHEN TG
COAT CONCRETE

By Ml bl as, Vi A Consuliing
R,

Seqeral wated and wiastewalal Trieatment
erwariiers furen Boon canfanted wilh

the effarts of hisgenis torresan ard
chemical detenoation of concrete inthelr
CONCrEtE ShuCtures. Sbyera| OSseeanen]
rgithade can be wsed b daterrare

Fh axisking condition ol a.coaiod o
unOated toncrese strachure and ety
tha type and axkent of detesiaration

This paper will idoility same ol M
rmast mmpartant indcators of hioganic
coTnsian and chemical detengration

ol concrEe, Wil o 8w Ednmpgies

Pz diffsranT srees o] e waler and

waflmaatEr aglinmen] prdieds

nng

DECEMBER 2020

FEATURES

Pull-off Force

Gl
)

22

COMPREHENDING PULL-OFF
ADHESION TESTING

By Rab Francis, B A Francis Chnsiking
Seruices Py Lid

P=aff adheson Tisting W ncmasirgly
beng skecfied and wsed By (maEhing
nEreCios. Manaraciuners have peoduced
FUM PRI EETITIT PR IS A0 e
[pE0ers Jre beng L'||EI||'-'I|"‘E| i ihe
<ubeT hut s s inmreaseo mhensst
Crgesll £ TRy beshrsg's adnliny o oy
utitid infornaticn on doating syshem
pErformmardn. ar in thea cass of 3 tesl
miethad bemng more.atiractee beceuse
A TN POk CE- g reimiber—een 1 mat
i bt Das Tt mikeing? This aricls
willl lopk closely a1 puli-ot fEsting
sneriimasy, weEt 15 maadlred and wenst
This vEce 1S e

"

The Soclety Tor Protectiee Coatings

2/

2020 PAINTSQUARE CONMECT
VIRTUAL EVENT RECAP

Whilte the argong COVID-15 nandarmat

Fad wapl coalmos orofessanais i
mrating upm person this vear, PO
publishar Technosogy Pubishing
Company nosted PastSouan ©onmedd,
ary s gural wirhusl syend bringing
jngribior pxparts throughou) e
mdustnal #nd cemmercial coatngs
cormmilirdhies, st manth. The-awent toak
place N, 10-12 and feafured § Tull
curricumm of webinars, Eeymmbe gessionsg,
Erocuct pavlions awsard Cersmonass 6ol
o, This article will grovide s ecap ol
FairirSquan CEnec; g5l 35 8 olle
11 1hia are Fived oHegs El are hade
Deen made svailabie for regestrants a1
palniseuase com pat

PAINTSUARECOM  JPCL DECEMBER 2020 1



DEPARTMENTS

SSPC ON THE FRONT LINE
TOP OF THE NEWS

COATINGS CONVERSATION
INVESTIGATING FAILURE

Paint Chigs trom the Vending Machine

% Rober! Leggat sng Valérie S by,
KTA-Taton e,

SSPC NEWS

ALSO IN THIS ISSUE

36 CALENDAR
37 PRODUCT & SERVICE DIRECTORY
3% INDEX TO ADVERTISERS

2 JPCLDECEMBER 2020 / PAINTSOUARE COM

STAFF

Exltosial

Editar - Chial Chsfos Langs ¢ Clen g e ninsingypaitonm

Woitpsaeny Tkl [ TPVCL i Sasmess | Foaielp Plagklan ¢ B0 ke abist hiesligp s am
Tacdnical Cdinr fm Gotie ¢ Seclis@aponurngscom

fnncc e £ditnr, Pubicators & Sooo boda
Disaivwy dohinenn S dohnsonglootnologyrul o

Canmtribisting Editars

| Py Ak Painr Boclk, Waren Brpnef, Bloberd Iveihery,
Alizny Kaekn, Aan Beew Hobiest Kage: E: Bl Sevibesaii

Presdiusction / Clreulation

Produccan Desgn Masaper: Duriel Foogor § gy e Donouanocmm
Cronlaiinet sburgrmonsdpanisgusrecom

Adl Sales Account Represantatives
Croup Pultisher: Manan Welsy© mvschmenne kpare com
Huisienn Disssedoenn min Mo ger

Tiagy Dunghitein ¢ Timdin s ey LI
Clannglisd Saen yalsigginchnoogpmrboom

Technology Pubdishing Ca.
Chiil Esscarivn OMced Bredii O Paiitior o byoinie @000 favhg a il Coim
Wit Pregai©, Dfral g &bl Fodmes 1 alidher @iscdmoiiggind com
Wi Preym. Cmmmeey & Censom Liedur
Sty Pound | apoeiddiochnmogypat oen
Corarpiler: Aniiom Thomas © alfiass s@ioofniigypuh oo
Witk Blasinie. Lk Laiten | laridorpssctimsbepsnbcos
Buprarye Admenmiin e Manegsn Nechoin S © ntierige pchoa ey com

S5PC

S5 Wit Duwu grimsitt Spapiaier Coam Mymwich, 7 iiwisksnape o
SS9 Membitr Engmpemen] Specislst Phi Fal § idkgomns oy

lebsphoent: T-077-301-T772 I:i.I:II fpaen| §12-7H1-T331 Idienct)

Perodhc sl 2king peilags o Finshsgh PA snd 2alann madng M. Tie fmand o
Pty Coaingy & Lisiegy [B55H JG0B-FA1Y (ootiie) ISSH DFS-15923 i) o
mantish et mrmilily iy Tachrodngy Pssateng Company i coopecsmn wih the BSPE
[FE-GN1 s FPFT) S by TncEnsiogy Pelinbang, The comieni ol IFCL seprsinma s
oozt ki il 1 G0 aed b, aed Qo0 i sl y el tie ooy o
el prubshess . - SRPE Peprdcecine of the Doumss. BUe o 0 whalr O 1 .
& borierivhen urises pETREEn B e gl o te mridedie) Copees ol pricies
wa anaiaiils Som g URY dricle Clasibngiis, Uity M ima iipsataiml 365
bt Pt Boad, o 11, Ain Erbor, 48| 06 P02 SURSORFTLMS COivTast LS &1
Jovervid al Prones e Cosievgs dind Lesge 1501 R barale- 51250 300K Pritiinegh
P LEXN- 23 1 Tl 2-000-037- 000 o s o L3000 S-R00 Golepc ) Foop 412010 ¢
A prnsd b iption sarnimmiem com Spbecnpinn i Florth Sferes TU0 par
e Fer of Wortt] 5120 pmopeee Simgls ppsun $10000 PCSTHASTER s atdmes
Chatgn 18 Ml e Protee e Comige asf Lainge 1550 Rl S0 S 20080,
P 20 15333-1341

SQUARE

Proifed i e USSR ¢ wieds danilsini i coiy

PAINT
!0



SSPC Inspection Standards Update

BY MICHAEL DAMIAND, SENIOR TECHNICAL ADVISOR, SSPC

s artcte takes o bried ook o
[ bty stemdacds ared bes)

mhoss thist hae-gither mecontly

bspen rewsndl or are in the linasd

stages of myision. Thoss stan-
dards dead with iy Inapection menes that will
Raye an Empact on Frspecton pret oo doen
this raxd whan igpdated coating spocifatons
relerence (e redeed yomns,

SEPC-PA 2, Procedure for Detesmining
Conformance to Dry Coating Thickness
Reguiramants, i e rovisad fo provide
riEETE specilmrs ard conirctm with
procedunes i aecurntely mossiring dry lim
thicknuss wsing scarirmg prooo jochnolo-
gy mned o measurirg crizical iIntumpscant
lireproalng apalicstions:

The prapased 2020-31 resan dossn ')
chawioe arg o fie P 2 caie (mandabirg
roquirprTionte such a5 taking soot mrsue-
mants wih Typs 1 or Type 2 pauges. cadbm-
fhem, vl ation and afusimen pier ASTI
T, defiming (b sem ol aréas 1o mesakin,
detimirg varaus restrcticn kovals snd kpying a
procedure (of Hoeting noi-candorming ansas

The 2020-2 1 revislon dagls with fouw
non-rmamcatory appendices Cortmn PA 2
non-mendiiory apmndices proyida spact
liews with optonal altematives for gafining
are aize i wall 58 the number and re-
guency o spnf measummienbs 1o mciude m
prespct spacifications far the size and shapa
af membars ar nomponemds that ame nat as
a3y (o mag oul 100-spupre-foot amas far
e el as 110 plals e

Thrma néns mathods usng scanning
techmology are beng propozed Scarning
pegbnilagy inyoives mavermsnt of & probe
ayer the measdred ared B obipn mare
ginign readirgs than the sngle. “place and
MDA JaUGD rEadings comemany ood by
FIREERGTS thal are rigueed by PR 2, The
prigasid apgendices deserlbe pracadures
Tor abtamng a “sreatar papulation of tock-
niess messuEmants” o sieel grders, coatad
e pipe eaterioes and large fug phats
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Hocent S5PC smndand rovicons includo a now SSPC-PS 2 appenidis for moasuring Infumisscent
couing thichmess (Talr), a5 well as updatsd goidelings Tor siripe coating iregular susrtaces watdar

BEPTChode i piiunid Sl iiny iy whie

Thn Tourth “new” appamdicmalves a
daiiod Tor Mestunng the Thickness
Wiluimescent (Freprsaling) Coiatangs Apsied
1o Lo Bermnng Simicturnd Stael Membary™
Thes i a imch -necdnd procedure @ help
specifsre e cradbik thickness madings.
gspecaly ol ik Mm moumescent costings
At alter e 1o be agipbed a5 highas 1,000
il (25 3 wimd Lo mepes Froprooding desion m-
qaremrits, usng specialy designed prodes

The teguency and ieeepialilty ol mss-
ZLinamEs unde the inumescenl sppeiElia
1w vury dilfermnt than whnt's megumed o PA
2 b appenre, & gage reading 5 a wingle
iresiruTnent readng wilch waist be 1aken on
noch sies mermber, The detance bebwsin
gz roadings w based on tha shape of the
menibel. The perameaters aradescaibed in
s pgiperda Very fefnbul dusirabon e
preadisd wliicl o whire fesdings are bo
b 1aken on ihe diferont membor shapes
typicaty emcountored, Each gawom reanding
shall e no bess than the speodied OF T and
gage reafings canngl excesd 20'% ol ihe
rmax i thickness cortdied by UL o fhe
specilic intumescent coating baing appied.

SEPC ravised SSPC PR Guide 11,
Protecting Corners, Edges, Crovices,
and irrogular Sieel Geometries by Stripe
Coating. ites past Aprl Tho 2000 reneion
atfded clafmitions for tEnms rist praviously
dedimed guch oy “balved conmecion” “em-
ner,” “emovim” and “edge” whish ap anime
aritas For stope coaeg Toe additonal eorm-
sinn protectian, Ths wesion of Gukie 11 #so
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The rpwlsed Grulde 11 provides o senes
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tar spocdyng stope coativg and st
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Tha B revsion of SSPC-SP 16,

Brush-0f Blast Cleaning of Coated and
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Steets, and Nen-Ferrous Metals, & nesnng
comglehon and = expocted to b issusd
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rEmaAmed fhe same simoe thal iminial il
tion ol 5P 1640 2000 What has howaver
chsnged m che 20N Fevelinn (8 1he sTai=on
ol mone detnily aboul e fypes of sub-
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Llasting af =0fi retal ComCems)

Samiphe spesilealion languigs e des
|ob mock-up talore schusl producthon work
hegirs han beenadded  This tan be haolpful
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VIS 1 v el dhe-comtr e iar ano inspo Lo
Rave an idea ol what the fmal 5P 18 cleaiai
surlmoe shauld leak ke 2asad on the typa of
mELal Beng chaned ond 15 einal conhiihon

The ri=al 5o, non-fasanddtorg Agpends &
provades pore mfarmation on praEsmLinn
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Surince Profide of Blas Cheaned Steel was
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MBS surface mughress by § Erisale
syl irssdraement; and modilying Mathad
L whith diesonbess & mothod for mesrsiring
surface: profis using o fine poimied proba
{odg it sarioos prolile gmgel 33 6 number al
|latEhibes.

Concerng the sddinan af Methed D
D381 7-20 rofors o ASTM DT 137, wiich
|5 the arimaal test method Tor maasiring
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Wt A A ortadlhe syl irdlirurma]
What would be nterosting m knoe s whieih-
or the piew Method Dof 441 7 g anaccept-
sbin altarmars to DT 127 whan measuring
gLrtECe profile gril oLhel surlace foeg e
charscteriste s such an poak Seand an
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deams accepahlie, But this author suspecis
that B34 1 wall odfeen beseferaneed withau
ey e ol whoch altemative Te use—
Ifawing i b o B inspechor and Sontract
o gel clanticatan

Specifcation writars wha wish 1o spociby
one ol Wi sllernalives, sholtd Loke o Close
Icok at the noie &—The "nverago of the
|locadicn mamrmume” procadure in 10331
as beon shomin o produce resalis that cor
rfale well with methods A, C,and O a thiz
shnriisnd, based an thisary il expes | imeaihl
dntn Tha alternatn “wsaroon ol the aversg-
B prncedye m 10332 has bean hawri bo
priciicli |enster resuits thimn tha saksar metheds
i This sERncard bod resduces The mpact al
crudlines that 1 cpararar (inspoeciar) may Tl
o cliscard

Thes iss=ue ailso comes mio play when
poswar Tool clupning. S5PC-5F 16 amd 5P
L1 pasers 106 chanrnm g Standards reguie
measuring of prolila using Mathod B unless

snothor mothod mech as replica Tapo

LMt L) i aflowsed by the spocifcation,
O 44 17 - 20 makies the “sofiec” stalemomt in
1.2 That Mesthod 8 vy S0 D 8 pprope i
o ihiE messurerian] ol profile producesd
by using powdr iocks. So.whon povwes (ool
claning to creais a probile. sdack method B
atiemative should be ysad?

Spaaling ol porestr foal cleaning, S5PL
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SS5PC-5P 11, Powsr Tool Cloaning to Bare
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el indrosduice hrae levels al clmnlines
Ragitt sl 5P 1 dafines ano loval of cleanh
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B Tres ol ail, prasgs, dus), diry, rukt, mill
scale caateng, Cohmsinn proguc)s, stung
and athar loresgn mattes, when viewod
withouw! magnibcaton. & surlsce profde
rirmimeim ol 1 mil {25 mcronméEers) 15
rotidired |n Aok-pnisg arédy unless a highat

profile m specifiod

Lewel 2 This & the cument 5P-11 rogure:
sk which &= same as the pregiosed A Leval
1 weltin The axcepdion Ehal Trsce s os of
caating ard cormtmicn praducls can s
ri the fowed poiton al & pifted suilacsE

Laval 3 15 the same as L ewal 3 with tha
iR ELOn TRt Tandoim STanmp Consising ol
|i|'||'-". shatkmves. sEghl streaks and minor dis-
coarition cared stnns ol rost, ol sealo or
prowsiiusiy mpplind coatings shall ba imiiod
ia e e tham 5% af tha unit arag

Mt thiad @ Leve| 2 fha defast il o
s ihee bevel of SP-11 s speciliod

Thirtea naowy bovedy, whamospeciimsd,
snoniid heig educe deadrsamants whien
i eatra effort Lo obian Level L or eeen
A L] 2 cleamnliness is nal pasified frama
cixst of iechnical vantage point, or both. Cne
e AE 0 the rovised draft states tat in
pracnce; 5P 11 cleanlinass, mnca iz incep
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Paint Chips from the

Vending Machine

Paint Delamination from
a Vending Machine Exterior

BY ROBERT LEGGAT AMD VALERIE SHERBOMDY,
KTATATOHN, INC.

sanding maching manuiscturoer gaperanced dalami-
rilion of the paint apgiled 1o the exherior panals of (s
miachaneEs The porek wore mato ol cod-eolled stes|
fhil? was protieptod B g grocess (el included
caustis cleang lollowed by sowarl riree stges,
Nworarimenate surface taamem and o slane sdhesion proomaies
The ponels were subseguenty conted with & polyester coating,
Thie manulasiures preguces thousands of yemfing mechaes
amnuilly dnd obsarived tho delamination and asssciatod comasion
from p rargee of producion dates. Beceuss (he appoarance of
A viEneling machines was @ primary concsnm, the delaminaln
win uEAcceptabie
Thare ane- several lociors thuel sre Trpnculy consdoned i an imees-
tigation of a dalamiraten flee. The suriice pepamton processes
inc|ucke claaning o move Gry orpan: contaminamss and kg
he surfac recepive 1o e surlace restmant, wihich comens
e foctdes 10 8 surface that proveles Betber & bosian o cormsicn
resistance: Th sirfacs must remain free of cortaminants prior
o applicatan of thi crganic copting, Excessve coiting thickmess
can ciuse memal coating siresses thal aeceed the aohisive bond
strength. Commersaly, inaullicient coating ihichness can alaw for
rapld marhir e peniration o grematang Faiure OFf-sibo miking
of muticomponont coabngs of asutfoiont ciuring of baked costings
can confriuis ta fallures in sysbams with multiEe coatings. bt &e
lesa |y in Single-cosi systiems
The Inboealory iveesigation wis designed 1o eamine e lilsly
faiture mechormms, The annfmes includod visial and micmscop-
le axaminaban, infrared spacirmeni, ion chromaogapiy and
scannmg electron microsceay counled with endngy denersive Koy
apecirstogy [SEM-FOS)

LABDRATORY (INVESTIGATION
Sactiony of thie coated maral panels weane senl by the vendng mi-
chirme mamifaciarer- o the aboratony. vestigaine mroeed small
s L froughly Yesouarasinch] of the dolammasting paint chips o
EEAMInANan

The sirlaces and omss-sactions of coating samples thad hat
delammated am he panes were-rasmiced by apthcal micsscomy

=

BN ¢ GETTT |MESTT

ideing with fhe wrderlying sibeirate. The sampies had ene wallie
crxating laynr, which rongnd from 1.6—& 0 milsin thickness. slthoegh
thee myvestipators d not kKnow adiat the mamifaciusn’s rscom-
menced thickness was, the varabillty wes conceming nonsiheiess

The Lop wirface of the Sosting was blus with & samigless lnish
and an orangs oesl bestuns A few critern v ohaarued, Bt i
went through the coating thickness, The Backgides af thir coat-
ing chyps ware shontly feeiwed snd contiined embadded black
particles. In cases wihiere carrmeon wiss present an e undstying
subistraie, an arnge coroson product was adbecent on the bace-
sithes al tho caxling chips and occasicholly produced a mplicate of
tha comaswn patiem,

The sirface of tha nderiyng substrate was Eund 1o hawi
bith sy and correded breas, Babl ol which appesasd 19 Favd o
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INVESTIGATING FAILURE

T I NweEl W 1TE

Fig. - Backshle of deleminated coating chip, showing roplico of
e ykng cornbsos

roufaned agpearance. Sorme-ol ihe Corng-
slon spots Bad thm lines radiading from the
cartar. whaoh msembled fifform corrosinn
lan ehmmategiophy snd niFvarad SRIC:
troscapy wire ushd io-dethrming # sirfoce
contammants thaf could contritutn to
deElEMiNatin and corrosion wers presem
kan chrmmatography wiss perioomed ona
surface mirecbion lrom o poned 10 determng
I reticleal furfsce Sals wors proteml. The
extraction ksl was pirtaned by repeatoed
rising of an uncoated panal with bolling
verlan The Copléd Siracn wirs III'I'E'EI'.L'-I:I mio
M anian colmin with 8 conduc ey dedme-
o, Thres-podrr calibraticiy alpnolar ko gix
BMICNE COIMEMa ndy aRancinieng with porroman
{hramite. chinrkde. nirate, nilre. phosphate
g sulfame) were used lor colitratan and

Fig 1: Croas-sectiony of delamingted coating chips, showing o
range of coating thicknnssee »Giers ConsTEdy o i A0 e

y

muantilication in the qange of 25-100 ppm
Chiorihe ol retrade ons wene ot e ted b
wie halow iha reportabio Bmits and wen
egjurwalanl 1o kas than 4.1 usomr Sor the
galrmebed nras

Surlace exbractionh of the swhstrate in
areas of 1he coating delamination wen
analyzed by infrarsi specoscony to it
e i DIgOREE COMEMIRANS Wi MESERL
i e wis Usisd be nnde The suffece, whsch
was then alowed 1o evapmrat under ahaag
lamp. Tha residue was mided with potas-
saim Bromnde and pressed inng o pelles for
analysis Tha reswting spectrem did cortain
i peuh aaspcinied with carbon-hydroden
strotchng, which 15 rymcally corralatod
withan prganic comtamwant, B if was foo
smiall ler aquamiificston or a mare delistive
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Fig & Submonite wilh cosling rermdvsd, ihowing Blorm cormouken

ilentilicntion. The lon chromaiography and
mifrarad spectiiscopy reaull indicated iRt
tho prosence of resadunl airfacs salis or o
game cantaminants were nob jhe [Rely cairse
o 1hie detairenadion

SER-ELS wan usad 1o imagn and parorm
slemmnisd ansinm of e subsimate surlace
witwre tha coating hiad dilaminaied ta dater-
irn I the suslasce rastment Wi presenl
Brilly, the anilysss reisaled that (ho aroag
with corrnsion (either faht or heavy) did nol
contpn Nusrine, shich was presenl inall of
i soamed aeeas i del not daplay the
corgsan. The levels ol Pucemie wene sy
ant p consiEtent au i auriaces

Tha mipmaonts idennfind an tho moosl
siurfaces are presantod in Table 1. The
s of the cpating matedal cenfirmed



Table 1: Elements Identified on Meatal Surfaces

Ciicygam, Fluorne: iron, Occasonal Chromium
Dielyigon, For, D cmidnedl Chrariom, S8EH, Satfiim Midmeskiim

Mt Ciwrgoded  Duygmn, Fluaring, ron
: Corrmsad Gy, koo
Mt Corrodoed
. Carmadiod
Hot Coerndded  DagyQon, Fluarion, irom
Cormoopd Ciygmn, eon

i the Nudarine wios nol gressel im s
caating material

Tha delineation of luende bhewng prasert
ary ihe pon-cormddisd jirss and shsenl e ihe
corrisiod shoan [ bewl deimonatrated with
A eSErEn L) i winch ahmas 118 looation
whiene pach elomiant was slendiled aim ibe
sammle surfacy, The alomental snalysis
IrpicaTEd 1AL The Lurfosd IFAaLmET was nol

rifarmily prissen sSmss e ganels phor 1o

application ol tha palpester coating

CONCLUSION

Tha laborsory mvesfinaton mdcated tha
 flaw in the pratrastment process of the
et panels wire [kily the caise of the
carroaion and subsequent delamansion o
fhe eoakimd. The yisus] and macrescopes f-
aminition ndcated thal none al the panals
simnintad woukl be corsidered in good
COPRENT B 10 ThE St of CormasHn
it kP metal surface The ssamitadion Kiso

reweqled tho passibikty of B&form crmosian,

WE KNOW EQUIPMENT!

Fig. % Elemental map of commded orea on
mahzirata sfter comting was remaaned

Wi noemay INCRCATHE &N Srneroniment of
gh hrmigddy, Humid eninomsments reduire

ey mare-spedific arud o haghes el of

ADI Panels

We keep L simple yel remarkable

T L s v falle

« Hof n

A ]

{ colinkEes e
L Il L N by T
Th g w1,

ST TR RS rET Gl

- ity

ADIl

Wl I

A

Ll AL fromy el

rmEnb Shulticsyn ToaTu s

I

TI50s Paarriake )
.--1-." T=oeel ell) PRS0

BEO sl AL ST 100

poom
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INVESTIGATING FAILURE

srrfmce [WEDETATRA ANH OOTing MEpIFETam
tham starsdarr snyimreants

e Codating matannl wns present a5 s
s nyar that ranged Irom §E—G20 mels
This thickrass rango was it nkpociad
and may haen contnbuted  the corbng
dedamination, The recomemendid thickness
wins nat provid ed Bor ghis conging; howesor,

IT’S GONNA
GETROUGH |

Mot Ponwier's
Bristle Biasting®
Technology

B Abrpales Blost fieisf
wWith @ Paano- Ml bog)

B HETIDYVES COTTDSETN
mill decde orict codlings

B Cesncrmicol B e Frisnchy
8 L5000 Impect por ==cond

0 ATEN opprod for
s I o |

e RLCELL]

I tha comting. 100 thim, the water may be
mipre likEly 1 posetnsta the costng il
losad] b Cormosad in humid snvinnmants
Aglditinmally, i the conting & toa thick, in-
cromsod stress and bech ol Bexibdity con lesd
to crackmg A consstont coating applicaton
withar the manulsctures’s ecommenibalon
will pronidie the most spotessiul BppicaLnn

12 IPCLDECEMBER 20000 / PAINTSIIUARE CT

Aride from thir coatineg thickrass, tha
other demal mlsrest was the cleanirg and
PrELiEaLrEN] pFOCENs. The RN i
autlined appaared thorsugh and wibn the
pararmobors of the recommendations of tha
data shaets providod, The T datargent
eledtirg e wilh thvies iraes shisild
fowe cleaned the metal || all ol 1he batls
whiere maininined 45 required. The rinaing
of thin martal surkaca with hocane did ot
FEvEal Ay greaes of oil COmvlaminshon on
ke auirbincs and inclicstd Uil This dlea
rmay have smrked to mmove that type of
eontaminaton The analyss aof 1he surfaoe
iy ian chramatography ateo revrated thid
here wis Bt fo e st Camtamaton on
1k sl Ehal waukd s 1o (e corrn:
slon, Ewei wsth it lach ol contaimeniitiog,
howaver, the ambaddod matesks] notod on
i bomiom surtace of dhe remoeed Coamng
irtheabed it e moy have been dehris
ar Elsr surlaci gemar 1o pol S aiwn

Tha application of the Tuoromrconoin
surtzce tramtmend shoul haw thanerboally
provided a surface 1hat woukd detragss
ther pecurronce of carrcsion and increaso
the adhamion betwean tha conting arst tha
metal Thes stap i the pretreatment process
AppeETs 10 be | guestion, Bnce tho oorro-
sl s wideipressd ond e costing adlse-
sion vt poar. The medad surlac inangas
whemo theng was mat cormsion myealnd the
presence af fluarine. Tho glamental scans of
ki Besis with corromion revEaled thal gherg
wian o Nl rine prosmd. This prosomon or
absence of Tupring was consistont between
af of the carroded and nen-corredad aneas
aneach ol the four samples ssamined

Sinte lare wod § conalatoent patles 1
the troabod arpds, the process was callod
IFTE Guestion. & more @Rk gcrurrence
could indicata thal efviroremsnbal oF han
dhng) ridlses 2hould b eqarmmaad - Thers wan
nod enowgh consstency inang of the oife
ehiments clientifing 10 conclsde that pnobthes
CONLAMINENT Waks & P uSHITL ConTrELumng
VhCbar b the comnasian 11 wak escoirrmandesd
bt the chasting ond aurface fraatmaont
pr!;ll:nl;m;l}n inepnctod fo pnaurn that tho
syrfane was propedy chasned, rinsad aned
tresalad prine (o coating Aeplicetion Ipce



DETERMINING WHEN
T0 COAT CONCRETE

BY MANUEL NAJAH, VAA CONSULTING ENGINEERS, INC.

mweral wader and wasiowatin trostiment osnees hive bieen confromsesd with thm

aftocts ol iogenic cormmsion and chismical deferiorston af concrete in ther

simuctures, Assessments ol thass alfecied siruciures cam 3ssist in entilying

fhe bype and {he exient of the detériorition Thers sre sevecal methads of as-

aesamnni that can bo ined io domrmane fbe edsting conditon of @ coated o
uncoaied concrate structure This article wil iderify some imporiand indicators of bioganic
coirsinn and chemechl deerinrataon of concrete: wiih & Tow sammles from @ lerent areas
ol thve wirleT Siel WastEWSLEr tratmenl IPoCess

REVIEW OF SERVICE ENVIRONMENTS

fdest waten and waREsater sRIce gminnemanis cam be broken up ino four servce
ETVIRDAIMEN L ey IEmesnlEme, exnieor armiirsphems axnne Duned ano smmesssess
Thay Type of grateciion regured Eor Ehe cohcrein will depemnd on e Squid, soled o gas thal
tha contrata will e axpesed to dunng rormad apembon of the structemo Aler classlying
tho subetrato to bo casted wder pne or more of tho servco snvimamenis. the appmopnato
coating matesl surlsce Eaparation and castng applicsion seguremants 1o prrect the
sirfaces can e detarmined

12 IPCLDECEMBER 200 ¢ PAINTSCHIARE COM

High Chiaride Emvironmernis
Coancreie can be expased be hgh chioride
greanmenin, ssch s i waieraays with

fogh SadimTy o w maine aiveronm et n
ddifion, oncrdde can alse be exphned Lo
high concemtraigmns of chlongdes im tho ds-
mfpction stage of the watns end wistiwater
treatment grocess: Dhalnfection chemacals
wuch 4 sodium hypachorive, calcium hypo-
chiaribe ped chionmn dicade am commeanty
s tn disnfact waior and wasimantar aitoi
il has baer processed thoawgh primary and
stcomelary frombmend. |6 bange water and
wastpwatar tmotment planta, tha dasing

o thiowd chmugaly s performed bofoes il
aritars wiin & long winding channel that is
tvHcally censtructed bam comerape, The wa:
Lo il ranes] Phroaih the channnd 1o alkos
ampla teme Tor proparmaan and desindec-
tan. Az 1ha dismectod waier triwals thraugh
Imi chanrel, 1he cHiomdes DE"_I]III bR rmigrars
Ifirpdiph rhe uncaated concrele. This migr-
taan al chiordes thrawegh the concrHe wil
noou and could potantaly bogin o comoda
the re@forcirsg stesl if them s aninauificient
EEMENEDA Cond, L waliir- Co-CErmady TalH



i5 hgh and the concrets mains S not dgence
anciegh 10 preaid the migraiion of chiondes.
Wi mociiure and chkarides meach
e resnloreing stsel, the stese] Begrm 10
corrode and may lese s struchural miegrity
Commsinn of the resbnroing meel caused
iy chdarides & adncierbabed by pracking,
spalling or shafiow degth of cancmie oawer
aver b stitel. Thie staming on the concrets
surface is couissd by tha cormeion col
cramied by the cathods and @ode within
ihe sbined mndl water (slectrolyis) The arenos
malenal Inoming on the serfoce  fermous
et depomits Chorides Droak down tha
PrEECE e pxide biyer over e rsinbarcing
stpol emboddad in ihe concrete, resulting in
eorrosan ol e el

When there is damage
observed in a concrete
structure, owners want
to know the extent

of the damage and

how much it will cost
to repair it.

Figure 1 shows saverad 3was of com-
mon atarang on 15a lower will 61 o chlonne
arntact chamnnel allar 30 gears of saryics b
i unclear if the comndng ranfarcing stool
showm m ik phioto fvertical pirdonee-
ment o @h cvrap lasglh thal was Genl
upwants hiam e leor alab minferosment
I mithnr roiidorcamont placormest oatiem,
th reindorcing steel showdd o protactoed
from Furiher cormasion. Figare 212 a detailed
wieewd il 5 correalen rodule that larmoe base
ik retrlarcing sieel. The size ol & corragian
noduld cim vary depondng an the limgth and
degth of thir reinfoicing siesl teat s esposad
ar tlose 1o the surfsce

Biegenlc Corrskon Environments

The term “agenic wastewater corosion”
15 Lrsel Taere 1o cefine The Corrosean process
icaused by the biologeal conversion al
hyeragen sullide gas 1o suflung aoid n
sewnrs and wastawator faciliies. Bsageaic
waRthwaAter corosion 1s ot 1o be conlused
wilhh alher bislajgicsi corason procusaes,

crmmmly called “mesreinlpgically mduced
corroEen,” which can olieo be associased
virlh) Crevice cooaionm m wiklsr supply and
athef pryvironrnamisl Syslems naf slncis]-
it with hydrooon sullicde oas ar wastowasar
Concmnie s the wastirwater constrattion
imidietinl that s moal suscepiible o Bagenic
corrasHn, The acid produced by e soid-
|ErmabaciBis bacterp does mane destruction
i mterior gtmak phenc snvimnmonts, sich
= the headspacs of aroiosan stuclises o
Im e e the llow of wastisder [ fue-
Brulerii, and contairs kigh levels of desolyed
nuitfces. Samm specam af Acdithiobaciliis
Sesirrd iy miteers BrB Ayl @ pH el L and
can comglotoly destroy rminforced concrese
srnuEties i g cancentratans of hydregen
sullde gas am greseni

Figure 3 shiows an gsample of bicgar-
IC coTrasipn in The mient chamel of &
primary sedrnentation basin at & waste-
wator froatment plard, Ay can be seon, th
concrplm wriaces abown the wantawnio
surface havi detemiorared significantly dise
to blagenic corroman, The doteaaratian
ol ihe conceste has oxposed the senfonc-
Ingy sio| god has completely corraded (b
in s0mE areas whore only orangs staing
rEIn A5 Shown | Figure 4

Anather lamms ol bisgenls carroalsh can
by caused by Tads, oil and gridse n he fom
ol food washe, which s beng collecred by
prtvaie Fadles and disposed of ot wasie-
waler ireatment plants. The Tood wiste &
processed and sont o an snonobic doeates
0 b rmiesd masih the soldds and binsokds
of tha wasiowater teasiment process

Tha fats, ol anel larry soids reacy wiah e
ihusliiz= i Ehe cernent pasie and couses ihe
comemnt past ie bocnme saff ard dpparg.
Figure & (p 16) shorars this g sirfaces of
W EonErE pedestal Ao it Fad been woks
iz with 4, 000 pai pritigire The dastng
voatreg Had tated on the Boor sorfaces but was
sl wodl-achesd nd nilact on the wnks.

Secondsry Contalnment Ares Damage
Bk chesmicals aro widely usad at viroun
stoga ol the treaimpnt processes mowoeee
anil wasipwstar TERmEnT plars. inwEnm
traaimeril plants an the west caast, chemicals

Fig- 1t Evidenos of nelaering siool comoainn
o tha lyveny 'wsll ol & conermin chamshnl
FIILUMEY ST e OF T8 &) T

Fige 2 Dedail ol corrmuon nodisks lorming on th
surface of o cononrii wall

Fig. 4: Duteroration o) concroto has anpoted
and camgbrialy corroded the reinforcieg sinal

PAINTSOUARE COM ¢ IPCL DECEMBER 2020 15
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DETERMINING WHEN TO COAT CONCRETE

Fag. 5: Enarmple of shiall oxposed aggragaie in immersed comersie

eapireed to FOO

simchi i aluiminie sullaiie, armmimia, causte!
sodla sadam hypochiome and sulfuric acid
g sad in the cosgulstion and Hecculano 1o
e sobd garticlis and svganic mather gul
al fhewaiern Thiry oo alss e B adpis) tha
pH and sabnny of o wates

SEWERGARD |

VLTIMATE CORRDEION FROGTICTIODN

Chiamicals suich &t e chionidn and
sadbuo lypochlceng are a tow vaamplos ol
ACIES THiE] Bre Lo in WRSEEWIINT IIEEmH
jilants Ferne chloroe & used B consnal Towl
acors ard logomic Comoion, and sodum
hypochiona & used 10 gisnlect Peated waine

Reslstant o hydragen sullide, sulfure acid, MIC
amdd treatroent chemeeals. New construction or
rehabilitation apalcations.

# Zero VOCS, 100% solids epowy lining

= Can be appfied to surface dry, saturated
cencrets (550)

= Excsllent physical characteristics; comprassive
strength, abrasion resistant and band ta
substrate

= Specielty materials for Substrate Repair

= Cured linimg will provent infiow B infiltration
e PMeetwork of Pre-Cualified dpplicatom

o A0 yoars of proven inetalled succmss
Wherever extenshve carrotion conditions exist,

the Savereisen SewerGard™ 210 System can
offer long term asset protection,

SAUEREISEN

Garmmy T, Piecrburgn, P4 15005 I3 LAE | srfesemrroer com

bikdi i Lo
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Fig. = Severs cracking on e oo of & secomtdary comtminmsnt s bnciung

Thise chemicak are stored in bidk tanks

ol B0 o 20000 gallens degending oo
1l desmarnd al sha resment process. Tha
ftanks can b macke'of Tibeglass rardorcen
plastc, rubber [Incd-stoef of HOPE and Rove
RS CRIMIS, QUM WS, [HDE SUpOnns
i granng o drains, Cocasiomally, the
inrks o pipag begh o tmlasd Bak,
b = spillage ol fhe chomcah durmg St
fillingg of o fanks.

Figurs & shows seyvere-cmcking onihe
flage slnb al & secondary contsnment nres,
built ifs 1982, thai stares ndim hypochio-
rits. When oneal fhe wames or piping eled,
it ipoded o of tho comépinerent amas and
thir chineicles seeped inbo the conoiss anid
10 il depih ol the reinliscing sisel s mech
ot 3 nchos dooge This chiorids connontra-
it wann batwaen S00 and 2200 ppm—ai
of just abowe tha renloizing steet dapth
S o el severnl délsmemaiions = the
concrate were abiserved alter peslarming
noundmg of tho conconte with » hammaer,
The eletamisations wire crested by the o
rorsican of s relnlanzing steel tl Created
Burslrg slfosses Tal mouce ridinl crachirg
ainng ihir bars once tha concreie's tansie

-strength has boen exceadod.

INDUSTRY STANDARDS

When thars & dommago obsarved ina
CONCIEhe. STFLC LN, (WANars want to ko
the arand o e damags ard him miuch

It wll ciost 1o ropsar L A assesamped of



tha conGTEE SUCITE GaN b done visust

by, e weell a5 by cedlecting some-data from
s st turs i sale corbilgns cost ar b
slmitdown of the s bructiore will alioey lar an
evaliation. Tha Tollowayn iberes will provicdo
icarmation o th cauee af fhe detesonation
s Lhar it ean help ow e detarrorme e
jpranitizmion and schedule for apar. Duon
o Budmert and tirm-consbants @ may not be
pissitiy for amars o mepeest the inllcwng
infoermadion dirling an assesama, al s
laeing sammerriees] i this alicls ke nlarma-
honal pumposes

Chiloridas in Concrate

Thea clarde concentraleaim i Comsno e Coel
wary dispemiling on 1 1yne of aggnepsls
Lsed, wirtes-To-catmet ridin, admistoes {y
&5, slag cemont, fiFtu poazolansg, slica
Hupermep o 1 precsancs of 0P Concreqs
mig iIngedadins. The concemtration wIF also
wary stk e roguency of wist=dry cycles
and the concemration of the liguid, gas or
i e canlact with the conerele Cinorstis
eare sampiedars colected and analyzed in
@ latwratary. Chionde concantrobions can be
mnasured m-acoxrdance with ASTM 12182
Tabéa | Hsts the maniraim alitwaile chiuride
congeahialaan n cancris far aew construc-
i from varmoie siunces. Th thrpsbalts
shoufd be Gansiderd in oo te menifar and
mibgike chilgngs inducod commion. Typically
Ewenn siz a0 seven sacks of cemamt

afe usid lar conerse min desgn and the
chleride comsatdiation for 7-sack concmtn
i5-ghoven balowd The cnilorids concantrion
ihieshickds in perceat by wesghit o carent

Table |} Semimary of Chinddes Cuncopirntian Theeshaisly has Inlliation o Cormosen

WATER SO LIBLE CYILoRIDD

SOURCE
{5 Try Wighd of C=meri

ACIELE-1)

01541
10T Expirsiibn) 15 { L5000 ppmd
FHinARD w70 | 8,161 600 pam)
AL F2R-01 .
{Dry Condmong ) 0,15 {15000 i

| |

ACILT22R-0
i Concd i 10N {ED0 pgmi)

Tarps Manufacturing, lnc
1000 State Hwy 104
Meredosia, IL 62665

werma comveriet 1o persont by weight of
concrede fara T-sack mis

Depth al Cover Over Retmloreing Steesl
Carcoste cover dapth s an important olemenl
- cormison prosection of renicrmed conoete
siruciirey. The prosiee thie Muckress of the
concyiaba cover, the lewe Ry that oorrmosive
comatitusnis hava reachod (b ombed-
o mamiorcing shoeil. Par AC1 350-06, the
PP COncrEle oo gapth lor comasian
rrralscion al resrleiring Shived iy |t
concretd surfactes expoaed o anrih, waloo
srwge. wosthar on in contact with the grmung
shiy ikl be st ers 3 inches lar #6 b o arger
niel 1.5 inches lor 25 bar on smaler Also, Bir
ACT IS0, spacng belwaen remiantrg e
lor mectandudar mernbnrs shoukl nol estoed
{1 inches i maigain craching

e methied b distiermind s dapin
izl covetr ot Ui rembnreing skeel B oo
et gurface peneirating adar, 5PRisa
nandestrictive lasing techapuo thas uses
il g BT rel e Wi 10 i AL the
comgoston ol pen-comduliing matesdals
I concrate, eihar when sesrchng Yor
ambeddnd chipcts such as renfarcing steod
andcandults o when seaching for yoeds |
15 Bl quidesd loe-eanerain surlicns Tl b
gl ively amiath and would be dificult ba
shotorese surfeces

Figare ¥ {p 18} shows an oxamplo of o
5PR scan o acohcrete suface. The o pms
is he tota] distence that wos scannsd and

Tarps
Manufacturing, Inc.

877-584-1900

www.tarpsmfg.com

thi ip-moor |8 1he diegih ol iho olyect that was
scannaif. Thil dopth of the reinforcing steal
can be measared from the top of the dark

WATER-GOLUILE CHLOEIDY
CTRECENTRATEON

Wi Ly Weigin of S-Snck Concrmin
D035 L2590 )
Lt
OO S0 )

0 OV LT 300 e
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Now you have choices...

Avoid RCRA
Hazardous Waste cost
and CERCLA liability

Pretox system
l=ad stabilizers are
compatible with all

paint removal methods

Works with all Blast Media
= Grils = Recyclatls Abrasives
= L0 =« Waler = Power Tools = Eig

Cantact Dave Steffen s

B 3388274 or DaveSEpre e cam
{ar i#chnical eon=uliatian.

PRETOX.COM

DETERMINING WHEN TO COAT CONCRETE

typerboli o i tog of the =5 |n Figue
the @smace = approamEealy 3.1 inches in
veilley and wasiiwatie siructured, i i vary
(maligfpgle g MraBt e Fmafiattli] '&-1]?1""3 Lalilglt L

wih kessdhain 1 imch al covis

Dwercoating
Cwneod tho tooghost dociians 10 mobp foe
awners s whethar ar nad ta remove and
IppEACT oF OVRrCool an edgting coarng
IR, A rEIaN of Imdustry standards
from S50 and the alithar s dugetiesncs
with concrete coating projects aver the
liwt 20 years il Ealp gisdo ke tha rest
al e idusicy detarminses whsther ar noj
m surioen s duetabde o owancoading

SSPC Technes] Lipdars Mo 3 poliees 1
shenl struckures, horasivair, 8 weas rinesiivin
far informanon on theensation of ssting
COaLs Wor DeerooaTing  |E SIS (e
kfciwirig

3.2.289 Canrig Adhoion Tine ochesian
Of (N s LG COSTENT 00 (LS g’ fo e
sudisirend 18 & exbical faci. Fowevern
i ey e preciely define-o iopisiae-
fovy arbhescur volie A preseatd, odheaan
i5 genenly ovolyorad by erfior A5TH
3358 pr ASTM DI ST fon steed) 10
Sysoms axPhitang v SoVies it vl es m
Pt feals gre more kel fo dedomenofe
wihen pveveoatod thon org oged cooings
witty hher nheson vollies. Geamally, (e
oged Counng sirstam wall Tall ot IFs s b st

Gttt
= Sarface

Fabae Spacing

& madiny
# Dhepdh

Pt
Hygerbioi

Enaligh
Ll
Searh Wal

Frg. ¥ Enaispls of 8 serfoce pasetrating
radar wram

e '|:|'.'ILIITI'|'||.|' A, Gy Ihickress, and
g e peepanhion all affect tha odiwwon
& e o coating yystem.

Tafale 2w takin Troen SSPC TR Ma 1,
Appencia i, Table 10 Rick of Sabaging
Exsrmig I::IZIEII.=I'I'|'| Basind oo Asnhesand
Ihicknoss Characieristics which pravicles §
muidelirg kor auercoating, Ploase noby thot
ASTM [13355, Mathod & = genarally usad
lar comtings on stael subsirates; sy
ASTM DEETT linile tests can e wsed fon
ndheramn bexts wnd agphics to Al Gurlsces”

Tha genera! mecommendation trom Tetile
2 5510 vl oyerosal i thise are-por adbi-
L) rEsuils aned Codlmg thicknesses arp
greater {hmn 20 mils.

Anothor resourco Tor datarrening
pueTC oG reguaments is HSFCFA 14
wiwch EI'I]|:I|l'.".- 10 wipies S Wastewaie

Tatiie 2; Wisk of Salvaging Exisling Coatng Based on Adhssion fThigknass Charsciensticn

ASTHM D 358

AEHESHON CLASSIFICATION COATING THICHNESS

Method B* Parcomiags  ASTMD 3350 <l0mie | 10-20mils | =20 mily
i 8 i ki) Remaved Teirthuandd [ 254 ] [F5E-008 pm) | (=50 )
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smirpEnmeETs as pheml-companan cosings
ame conmmaniy applied m thesa srvian-
et 1L states the iolowing mgandng
respir Gl preyiously coabed sirfacess

13 Repmr of Comod Surfoces [Shool
or Concrede)

L34 Ulnkesy pitrwise: goecilic. all fopde,
cracked, bnttie, o mon-ocfomni coating of
firig st b o

Figerm 8 shows an axsieg A0-year-ald
linirg M @ polable 'wWater sedemantstian
tark (sl showed clogr evidencs of lad-
wreeh Furthar avnkidiion revesled that mors
than 3% of the surfaces wearg dalaminated
and Fad b b rmmiovd

pH of Concrets

Crermiainditious mdrtars ane generally made
from i combination of aggregata, sand and
Partand camen. The Panland coment =
mortar fas a pH benween 125 and 13,5 al-
e 28 cdiys o curnmnig. This-slmdatnd pH level
proscdes cormosic controd ipr thae roindons-
Irefp sbiel St walll Araislermm (rim & st
ol sctive cornasion to o simme of passivity,
which m charactenzed by an oxida Tilen thie
pronts the steed from coroson when the
sipgl srisce is-enposad 1o a pH greatsd thsn
10, At o pH of hess than 10, eomoaesn cin
aecsuril tsare 6 sl than 1 mchof cover m
immased concrata o the servisa saviron-
et it SuRept e o ogamc corosan

Fig. B Enleting 3l year-old conting with
delominatiors had to be eveluated

Gaoneralty, most coating masnulseline
rtoememsand that the concreta Funad B
@M of T o greator before Thise martasar
liegg praducts are appiied The §H scals
showm in Tabile 3 corelfstes the effect of
Kl S aINETIRTIL 0 EONETELE Eangsion, mntd
I dariyed Troim gast weperence and revies
of literaturo *

PROTECTING CONCRETE
STRUCTURES
Concrote Mix Design
Bl waler anil wastissdler concisls
atruciuses are construcied, owners and
deamn enginesrs should conmder tha
tediowing diesign critnria fee wainl
ratiining siruciures . ihe e onmenal
s neny
1. Copzmtemis desigrs should hayve a
witer-io-cemant rtio in socordiance
weith ACH FLE recommaadatans. 1

L A mwerimsim af 19 inches of concrere
caver ks required far gl i=infeecing
sl in necorclance with ACH 35004
vmimrngm gl 1 jnches of conerels oy
arin speondary contairemant Fons B
resquired when chiondes are stored 4

1 Determdng the reguesd deaign
|l Tor fhe structum and sarnch
arviremmont and consider addeng
Parrolans such as fy ash arsilica
firne 10 Eniend thi lifs of the sirec-
fura. Coirrilin inhilibors can dan b
aidad to the concride s in order
1o extond the e of the concrain

Repair Material Selection

Tharo arm sivaral coating progucts on

the mrarkar that are chermcally msisian
Lo tha service anvinenmands i water anc
WINSLEWHELE BnyiranmEnis, HD‘I'!E\"I'.'I". hina
are siveral dillerences b ke Dekibiling,
mnikiura folprance Aurmg application,
prcl resstanca o chemosis nrang tha

Tahla 1= pH-Cornooos Corrolation for
Roinforcing Steed in Concrets
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Funl Sarvice Providar of
Snpindbiaziing & AN Dbher Surface

Prerarstion Equiprment

Dust Froe Slurry Blasting

VB-2400 Blast &
Recovery System

877.520.2124 | www.rapidprep.com

DETERMINING WHEN TO COAT CONCRETE

diffprant priducis The coalmg preducts
fiave 1o e selectad for tha canditipns
during dpphication i sTian To he
natmal opdrpEan al e shruiiuie

Tha lengith ol tmao allowod for b
application and cunng of & nes coatng
syaliem |3 alsy crificsd 1o the sbccess al &
prosic. I ihe rohobi@tadion ol waber ond
wwilshiwiiter iroatmant plots or s the
asocixiod pipatines, thom s limited or o
shiAhivam tims alipssd 10 conduct surface
prepumtion and coaling. apel cedor be-
Enuse thisrs i fow 24 hours & day, sewen
cloy= A waos, pll ymar Thn CORFIN] Work
i wastawalEr raatmenl plants o pamp
@RS has 10 be compalad Décanns
HSTOEER N Tl e LR TR T TER TR R TTER [ T
A tha siructures nined 10 Be gul back
inba BOPNCE 35 LON 35 possible o sk
1o PR TrEatrment CaoaEsily.

Thie ssrtact preporation ol the coherae
#eill alsn hoved 10 bo selpctod banod an
tho age of ihe concrote @nd the condaon
af the swrfas. itempional Concometa
Fapatr inatifuie Technical Gudeline 3102
proweles standanda far surfuce repac
o in pager form and alw with plysical
malid semples which can be used = the
sl s el ! e conerats garsrilly
does fab reguire a desap surface prodile &
axisting concriate that has beer alwasd
blasied, Thie goal of nbrast blasting
PN CONEIED & 10 FeTmyE any initanca
alllorescence and stk s lnoes priai
o coating Thi goad of ahrosie Blasting
HRIENNG COACITIR 1§ IO FEmavs ol Inose
deterprated concrete I ihe camenl
paEie o deler onirtid and Ehe oo =
profruiing o ot thi surfaca, there am at
It tavt methiodds b ropair it

In rehabilitaton pro@cts, the eposed
SEEreOatE oo 0o repseed Wik resun
Yy martars or walh special gl beld
craings Resurfacing of the concreie =
perlommod al thicknesses of Vemchup o
2 v ans BEeE o 1 ey of degracdn-
liah Certan coating products will alkow
e an mpplication uo e 250 mis (15
M 10 COVEF Sm oy akposnd aggrn
gAtE ) some cares, Bul mos) mamadastu-
S5 reC o B el | st
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Civtarm defacty in comermie such as
bughokrs honeycomb, exposed aggregete;
fins and laitonce musl be fiked inor removed
baalare @ npw coaling siysterm is applied
Caoating ovar thesa surface delegts can lead
To dscontmaties or poor adhosion

Tha coatmg systems will o o b
Sl il E-'IJrE!IJHI |.'|'p' corzhErng the faciors
mietilicmed in this sectibn before tha coating
wacilmanon s inaleed and sont oud-Tor
farls 1 is bt 10 discues the oject neads
with i coling menulsciurr regresenidgivee

Construction Documenis
Bl | e @ D g spsacilicab, he
spociler sl aatbeer s much inlonmalion m
poARTH 1 e winich prodioci s e
syiter] i 1 sisrsics ernaroniaent amd dhie
condinons inwikich 1he coatmng wel be spolod
A (poDd specilicatan Wil contan ha Siknvang
1. Clisaedy deliveed Bmits ol woark al a
cargrme structure including aras
pOUnC DINE POrEIranng, slich arg
abiuluires anid CEHInECLIngG CHTTR PSS

2. Clesr defivetion ol what (& considenad

detenoruted concrein;

1 Degth of detornorpted concmiy o

he reemoved Ton ENrErsad, ineor
atrnainhend snd 0her arsad;

A A desconne ol e kvl of surface
preparation fequired such s 1CH
3107 Concrety Surtare Profile |
theaugh 10 @nd SEPC SPT302
Wlinimurn pH valie lor 1he cantrele
atter surface propardlon |8 compledie

i

manrl

6, Hepair melhods lar wirler imliliration,
frursiinns bram aicotited (6 ot
wirlncen, expameon jomis, expasod

rrfarzing seel and cracks

Cnsite Inspection During

Coating Operations

&fter coating applmanan has oommenoed,
ina g and sgacifier must easuee thal
N coating & apalisd pe The specifics-
(e, Chwaness shiodld inyest o a (hind-pary
soating Imspactar that ks baen (rened
paor SSPC s Frotocovn Coatings inspoctor
peagram ar the MACE Costing Insgecta
pragram Feat large water omd Wk Byl s



projec the cest of avng & cosings
inspoctar is 3 smal frction of otal prosect
ol For such @ By imvestment in proioe
Tive Enatings, |t i highdy recommended

that a coatings irdgacion be retaicad 1o
amsure that tha coatmgs am appsad par tha
spicilicaton requirements il & contings
inspecior camnmol bo riained o monear tha
itk coateng operations, tha cwnar should
risquitim thad th coating mamiactieor b
presan durang tha star of zurface prapasa-
e, ihe s1a of casling spcition snd an
the gy of hinal tasting

CONCLUSIONS

Whiar waber and sinstevwsxlan irentimenl
awners o damage 1o (her aasl, i N
Imporiant to gatherab imch imfarmistion as
possie before making 4 deninion abot how
o rehabidiase fhe staciure, Thie serece en
wiranment examples presoried in i article
will opmiully provice some insghi of somas
commen indicators of concrets detenor
Uit By i oo ol (hi indusiy lendirds
o ehlndie migratsan, depth al remlarcing
s and overconting standards those es-
seamente can prede salustie nformetom
1o avermers to justfy Costly repalis
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This urivds provibed examales o
protocting concrede betore and after a
tresatmeni Shructure & constrecied. 1 (s
Irrrpariand 1o comsifar e Corsr s mi
design and thi seiactan of th ropai
mMenals belom tha comteng speciication
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In ndldizien to having & aoad sgecils
et if 15 also oot (0 have onsibn
impecton Inardor o ks saccesshul
EDafing prajecks owinsrs shimll oonsdes
Invealivng i 8 hird-pasiy lspecine (ol
can provide gquakiy contral darng the
Coating operaticas IMCL
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GOMPREHENDING PULL-OFF
ADHESION TESTING

BY AUD FRANCIS. A A FRANCLES CONSULTING SERVICES PTY LTI

ali-off adhesion besting of oot
ingn is incrsngly being spaoc-
dipd and wsen by coming n-
speciire baniisciuners Fuw
mrodeced new models of testing

Table 1: Pull-oft Adhesion Testing Devices According 1o ASTM D4541

Dally
Almretrenl

ASTH TaEl
[5G 1 Type

1. rpdafl
Mechanism

Hepatubilicy

Hapodaciiliny

ety Liridt ()

of Eogiig gl Tylﬂl'l- & mﬁm Fiacd 64T Ay
ESIUEITIDNT], IO [T e Datng I

T m ;
et e st and mall-et mguiaments e Fm " sl H 48 L
ahert ieguired i coating specification. (s this T"'IW . "’ sﬂ'w e sl
irreasal iees) e on e 1esings sk Ty £ 3 Hydraibe  Bell-migres 78 Mi
fif 1o promcde (sl inlonmatian o the parfar- Type i L, Hyeinmibe “Haoll- digrang iTH Pk

mance of coatirg Systems, of s this & casa of
B et i Desng mos rctive bogauss
|t can prockece & riurmbér—even f 1hat furmbei
P Rittie mmamingd This artiche will ook close-
Iy ot pual-cit wsang=apecifcally, whan is mea-
sured arwt what tha resutis maan

WHAT 1S PULL-OFF TESTIRG?

Pull-aff testing is a mans lor quaniitafively
dhrtgernieng he adhasian strengih of a
coling i @ sbstrate A bading latus
{eomrenardy callnd o daily) s seeired ko i
caatirg surfacd with an adhaciee, as shown
i Figure & The testing apparatus |s then
oiffised bo tha dolly ored shgred (o pull the
Ipading fixtie e perpendicuian to the coating
sinrfacce. The loee 15 g1-.||:|u;|tl|' e romsnd undll
tha lnqding Fture dotachas, which will be al
the weakest indertoce withen the coalmp sys-
ferm, Kngsing the diamses al the st daliy,
than Faifm force o comanrted ta a fnilee

Pull-off Farce

Fig. 1: Diagram of iyplcul pul-ofl adekon 1EEL
ol ) ol 1 O W ¥ HLA il e
AT TR T

SURESs (REPengIth] reparied in o Eapascaly

| WP b ar pounds pes squan inch [psi). Cine
AP s epunl 80 14 Pl A poriabho adheslon
wester, commonly calad a pull-pfl tesior,

i5 typicaly usad for such iesis, usiElly 1o
stardaeds such as ASTHM D454 1.1 The uaor
ruporis tha pull-ot strengif s wel s tha
iecation of the Broak in the coating systom
ilor expmple, an adhesion tilue betwoen
Fhie grimer g o bidrote dr s casbs,
tohessa within a certan copting layer, glue
fature sad wo on). The 200 warsion of A5TH
D454 1 incheded an pltamative passfal
prosccol wihers the force i incresced onky o
same gredetemmned lmit and 1he B ignmk
natod, minemizing. i¥ not preseiding, damags
to tha coating.

CAN YOU TRUST THE FIGLIREST

Them orw & mamber of deaces on e maeko
thal use this prmcipie for ceryng oul sech
tiits tst thare arm differencas bitwesn
thaarm it can signdicanily milect resulis
chiamod. In Some mgdes, the bod B arpled
by compmssng a spring fmachamizal), while
i others ihe load (s applied pnaurmiricaly

i hydraulicely, i older rodals, 1he ghp

lar holdng the dally 1% Need, whie nister
misciods it Can Mo, enEwEing slgnmont is
morn porpendicutar o the ioad Becouso

et these dfferences. the varnus pul-of]
(LGS may Aol g comparnbbe eyl
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ASTI D54 T recognaes thes pnd divides
devices o dilllernin tpes ssch witk s
o bt i thod, 25 shiven m Tablo 1 Type
| gauges sro generaly usad for concrene and
wipre dropped from the standan s 2004,
althausgh thir disvics 1 50l aallable

I e 2009 wermon of ASTH DA541,
trvr puli-off soemgth of ioar primnd pan-
gz was determined using fhve-teviced in 3
seumig-ritEn Survy, Avirape rendngs for iha
puil-alt strength @ determmeod Wik aoch
Iype &t shown in Figuee 2. The mpeatabty
and mpeopacisility lemits m Table | org tha
masimum accepiabie perreniage dffeienoe
barbween resulis befons they shoulld be 2on:
sitlered mgnilcamt: repeatabiity for a smgle
npernior with o singia dedocs and reprodie-
iy botesien diflerent oparEtors. These am
il plottes aa ermor bars on Figuee 2 with the
repaatulslitg limita the lesser valuis, Thesa
imits ard sigradicant and incficato that tost
ramills ontainad by these dimres am sbject
i comsonile ncersnly. an sEue atea
dnsissed oy Sehilling * For examgle 4 one
oparaior guis a result of ¥ MPa (1,000 pe)
with a Typa | g@uga urder gven condiions
e & second et under difesn con-
s e o be-lea than (7 [T o 05]) =
.5 MPa (360 pe) oe mom than [+ [T 1640
=116 MPa (1,680 pui tor ihe changato ba
eonsdared sgnificant Even with 1he most
inpaarnlie gauge. the Type 0 o reult waould



peed 0 ke outsite the rnge of -8 MPa
(BF0-1, LG psl o be considarod significant
Wien compaeng resilts 1o those chbames]

by other oparatars, the expected sprand ol
et will b aven graatar. Cloarly, smal dif-
fnrences in pul-off vakues within or betwesn
irrreatipations, especaaly figher values, shoukd
néd b corerdered ay significant.

The Type ||, Tixed abgnment gauge graes
groater percantagn variabiiy than the
self-aligring paugns. 5o the seatioe 5 mos)
Iiely g b higher probubility of shess lerces
nparatng on the test foture with sucha
gauge. Althaugh seil-wigning, fha vansbilty
aitstarisl sty et Ty 1| gaugs & alse qulls
b s Is probiably dus 1o e difleset
lesdiregy machansm through the cemes of the
temtng delly. whveh wopld infroduce shear
stresses. Fipura 3 shows the dalkes used for
Mhwess o (e merhoeds, winth may saplain
sorie al the scatiern, The Nl head on the Type
W Vixcturer rrsary Sha didly s el 10 be pullod
at an angla b the porpondicular, whorsay tho
rosireted et on e Type V device slowe 2
miede unibarm lorce 1o be sppled. A noted,
mwmfu.ndll_mﬂq#nﬂhl]‘uTmﬁﬂ
ligturs a5 thi losd v appied threugh a cemral
hele although hiz greatar Ssngif of 1he flanee
waniddl alen ad o e Eaelfond of @ oll-can-
e pulbng larse, Cunrmgham and Side!
o found vanahio resulis wih midre scatios
amrd the meam with faed slignmant gauges

ey o swil-algiing gauges. Orber
remsons fo she scatte ipchudie misabgrment
of T spparatus o aading Tixture so that it
Is ot perpendeuilar to the surince. voids or
inchusions n fhe g, impEopsty prepaned o
curvnd surtnces and sliding ar twiting af 1ha
vt finture darng the initial plus curtng. Even
waith cowe, it movery dificud ta opply o perfoct-
Iy awialty-cenbne oad, and mistakes will gro
Iwswr, not beghar resiis. Exporoncod fistd
e fiwl that G- 10% of pulls end ups biaing
irvalid Thersdore. appiying 4t fesst thres ies
Foetures por locatan it feld s essontal
when parfarmmg ths st The ety
and seiter i emils can meke dscaning sy
tron diflicull when irestigating he offact
of samier varinbis on coaning adhesen—alie
cated, “distinguashing the signal from thi
otz 1o uss an anulegy from electmnics.

Ao wall ns oiffereno es in repeatabiiny
and reproducibiily, Figure 2 shows i
different gauties g dffarint values of
pull-off strength ko the same jos1 cooting
and panil Tha Typd || irstramais gées paill-
ali sissngtha-of sbout kalf that ol the athear
insriamaels; which sl gree-smilar reass
withw tha erors dacussad above. 1t is
clearly crivesl te identify tha instiument thal
15-seg] i asy vestigatan. & saparats nes-
tigetticsn of & tumier of pu-abl test mothars®
carfirmed thai tha Type llnstrument gaw
considerably iower figures than pnewmatc

3500

| m.n‘
s
10.0 g
5

5.0

0.0

Typall Typaill TypelV TypaV TypeVl

Fig. 2: Pull-oH reeults Tor tesd panets and sl reproducibiity kit for lve

pili-aill imsting mntheds bram Tablis Lt 5 in ASTM D454 - 2000

Figg. 3: Tidliies Tor Typa 1| (Tkd afigmmant], Type
1 amd Tyga W (i aligning) pal-off msiems

o hysiramihic mpthads. Cunmnghaen: s
Steete® ploo fioted that mstruments Dasod an
brpelraishes mppear fo sl highes resulis
than mochanics (spangd devicrs, which
thay Dl was boacause the-spphcrtion of
feprce weas smoaties in he cass of ke
instruments. Thioy deacribod an axperimenl
wiltere a machamcal et was medified by
rarerymng the sismi and mplacing It with
Pwdrauiics operaied by an olecine pump. Tha
moerage resulls were Twe thase previously
pftained, Thie signifean o far ine ks
liguees with the Type |l device appoars o be
tha srnanthnass of luece ppplcation rathes
than the abganee of salf-glignment. These
findn ps Sugoest tha vaies obianed fam

i Type Il unii nesd 1o be doubiied wien
exrgiwnd 1a rasulty friom arm ol tha pthar
Iypas of faopes

WHAT D0 THE RESLULTS MEAN?
The pul-off jo53 messums the ksciure

- strangth of the weakest bond in the sub-

sirata-oastivg-glie-colly systam H the
friatiisn e o Bewinan fapers, 1he sbrangth de-
formined will bo 8 mesmine of sdbosion, bu
iFiractim i wattun o coating (o cobmsinn Tl
e, fham ihe st will be.a messuio ol the
comting’s tenuls sremgth, This pul-of| vekis
far & cobatlon falumm will net gve sy cloa to
the adhesion properties of tha coating (othsr
than mslicatng pull-ol adhe s sirmagih
risT b greiber than Elsn cohesha strengin).
Ewnn, et rizsiafts of work thal look) af com-
(=mv—say, before and after weatherng—in-
diente nothng abaout sdhesion stergth il the
Taikare 15 not an adhesion tamire,

Evven i 101 lallime & sfhesive between
tw surlaces, the agheion fgure shimnoed
15 unithedy 10 mlnie 10 coapnn perfarmancn
bar u raimbar ol reasons. For & starl the
Jeadd b npplied e g misch simaller e
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ADHESION TESTING: A CLOSER LOOK

Al tha kadimg rate dinrdg testing s likely
10 bamuch greatsr than thar applied in
sopyice. Mo mnportantly, the et apples &
tensile |pad 1 the ciatmg wdile in praciice,
shoar strusses applod 1o the coating am
fikidy to b of most sgraiconce { them s no
ayidente that teosie sdivesion of o costing
iz any melationship (0 shoar odhosiang 4
furitker issue in analyzing rasults from pul-off
tosting in that it is uniikely 10 covmate to b
k- v cartosinn pioged ban offened by
acoating. Thers s ao-doubl B cosimps
musl adhere dall Focedier 10 nesesd the ad-
vance of witerand otfies aggressm RpeTies
actiss the coating surface. b I does po
oo that high pull-off values wil ave

any effect on these® 4 dow-curing comting
Ay shore poof initel sdhesion o cohesion,
bui thise proposiees may rapidly mproe
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ADHESION TESTING: A CLOSER LOOK
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Product Pavilions
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Black Diamond has the highest selection
of standard and custom gradations
to save contractors time and money,

Send us a text message at
(219) 491-0756 to connect with
your local sales rep today
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Awards & Rewards
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PAINTSOQUARE ANNUAL AWARD
WINNERS ANNOUNCED
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A fast cutting, low dusting abrasive.
Tough enough to get the job done..while
caring for your health and the
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proparing and smphang conoreie coatngs 8
grvas ihem tha tools 10 ssccaed and hovg a
miuch deeper understancling of how o ssid
Laiiures and proélisna.”
dfinr successful complobon af Loyed 1,
cratt vorkers will be abls to demanstraie
poper reparation and cosling apploation
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