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ABSTRACT

In these days, most of marine structures are constructed by reinforcement concrete due to
economic reason. Theoretically, it is widely recognized that rebar in sound concrete is safe against
corrosion because of the high alkalinity of concrete. However, corrosion for reinforcement concrete
made by marine aggregate and exposed to ocean enviroments has become serious social problem.
Especially in Korea, with the rapid economic growth construction activities have been accelerated
and needed more natural aggregate. Therefore, inevitably marine aggregate had to be used due to
limitation of good quality aggregate. In this study, as a part of efforts to establish the
fundamental counterplan on corrosion problems related to marine aggregate, concrete specimens
with chloride containing material and inhibitor have been studied. And, in order to analyze
corrosion characteristics several electrochemical techniques including half-cell potential survey,
linear and cyclic polarization tests were carried out.
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A : Reterence Electrode(SSCE)
C : Gounter Electrode(Carbon)

|} S : Reinforced Stes|
L M : Mortar
T : Thickness

J8 L =YY AMEE OF 2 MR AMEHH

- 218—



738 71E AlEEE AFEEEY B2 AEES A 1I0mm 4¥AEES AMREE D, EFAYEE
A8t B g 3l4cmi(Zol 10cm) =& AAT. 283, MgdAE AWE : 22w n)
& 1:2:0452 39

22 dEuy
221 qoANe &3

A 289 olF HFE AFUS JAAMRLH, AAAY FHA U ANFE dARE @
< 7HEu7AA 19 PP 2 HAHAX, AU A FREE 1F AF R FFFIAG. AA
A9 FFHA VEAFeEREe TS S AF(Ag/AgCDE, HAAAE Multi-meter(LG
DM-334)& AM&3t3tt.

222 Cyclic =3Ald

Atol &3] EFAE S A3NE ] Ao FHALR v, FEY SR FP5an, A
PA71E 32 2348 2 EIS Ald F 13 AAstAch EFAEA A9 FAEEE #1 A189
of alME 1dmV/sec2 391, #2 A1EHE 14mV/secZ ek 28lm, 939 FAE B2
HAE JFEL=2 2ViAl FEF Al F A stgden, AgEE FAE -200mV(vs. OCP)E
s

223 ERFUYAIY X YUS L4

2IAYAN DL AP (vs. OCPIE 71EC2 -20~20mV Tl thate} 0167mV/sece] &
AEER W 3gelet AgsH o, JlE MBAE ASTM #4 Gool wah AAsg 13
3, Qo AY wolHE BIAFEN AU o5 EINN(Ber), FARFLow) R ¥
2R, Fe P WL, BAAAT. HolH BAA ANWAE NBHNo= AYEAs 2
& -20mV~20mV(vs. OCP)2 2 s b H&a07, 4718717 T2 @t o]
Hol eiNE A970e BTk 22 F £.9 .8 120mV/decadez AT F EIARYS
olgate] EA st

3 4gan W W
3.1 Ad A

a9 3& UEH ESAEE A 8 3om F A2 AAAY FHEHE RAF3 v o
HolM g Zo] g2 - (S)E AHEE SSCo LSC A ¥ @ AHEEE Yehiglen, wigh
F8& A(FE sle] AR LFC SFC A dHEL A9 #AHA 2 dAAEAHE 2o a8,
Z7)o] % 2§ Aol & HAAE RAsd, ol SSCS LSC AMd¥Y A¢ FAE Y A7)
AEAe] & ClI'7t €3ME WHd % X3 HIH FIHE ABAlY AV AEE
FEAHLZAN BAAFY TEE B} oldtA Fen, EAUEY uAYE AMyez 3}

—219—



2AA MY A v A e gao] LFC SFC Alg# ] wls) Zgtr] Wfoz Algdch

a9 4% A3uE 9 FFo] |E SFCe SSC Ald 329 AQAANEAR L BAFa e,
AutHem SFC AL AH7E SSC AL nl3) Foidez AR)SIAL, AFAH 22 SFC4AE
A &Jsta A|zke] 3ol mat 30mV o2 FHEE 548 RAvh aElx, A3HIEDY 4ol
% AeEsiRg wigted mE ML wErt o 2 AeE ALFHAEH, ole Pl FL
ZAHESY 27 AAFALS Usiulg 4% dsyge] ALY Brh 5ot =R H Cl9l
2o & njAFg W o & ¥ U Aoz FHB

0 0
= L 1] . 1 T 11 | L
o 50 Cover thickness : 30mm 6 [~ Cover thickness : 30[mm i Lo Aok
2 % -50 b TARYRL oy
Y 1 < i A VPR U S S S
< -100 > & o i
) £ < 100 2
;, o / T SR a o L g “."7’ /4
E - ko . 7
.
= 200 (-Oxg R ; A _5
£ b 2 L AT I
£ 250 [-m -+ £
2 { all —0— & = G —
- Y 7 —— g - l
-300 f-ipi¥ . 250 x\ ‘ e T
¥ T
-350 — 1 T 1 300 [ ]
0 4 8 12 HY 20 24 0 4 8 12 16 20 24
Weeks Weeks
a8 3 45F BEEAMHES Xjoude 5y 38 4. As|vje{gtol e AeXe £

3.2 AlO| 28 E3AHANY

a9 5t uWgARd WE 4FF £9F EEANFHY Aol EIEAHE BYFET QU
Z7] FAANAE -005~0V Aol F=Eagxn, dA9 FAA F-SFAFAN(Anodic to
Cathodic Transition Potential)® thief 0.7V el 93Nt 28a, agolrel go] FE
o g7t REEe 434S HAGR AGRNAR @8 AFEEs} F7se Ao Hol |
A ATL AEHEAS doda glen, AA3 FFages YPin e =Folg wudn.
s, & SFABVAYI S KA} & Aolg vEliE He dA v dert
2shel Fhuk-go] zkEos Relw, Atstugte] RANFY F3bel| FFE A @A ¢u A
HEAE Yodle AY FEFH A4y 54 AFLEN AY dA&HA 57 W ot

29 62 MFgAEE siAe slg E 4.3% A MEHRE 3, 98 1, 2, 3 5cmE & A7}
& AY 7398 AUy AFHY AlolEY BFAYE dHE MR wastn dv E5d99 &
SFABHAHRE -05~0VAlojo] WA EEXsigen, Azgom HEY FAN} FALFE JH
(BT A9E Jehidoh GE2F54 A gEFAN FAL AlWe] RAMFHE gho] 2o}
ratRan, JEEAV 2~3cmolA & AelE BAh olRLE Rol AFMIE 43% HIA
AH 74 FA, H8 Zem7HAE AR} 13 ALHn gz dedn aga, 9Eol

—220—



Seme) 39 FAAFLE 8 2cmolste] sS4 asRom, GHY FAA G4
AEe) G FAralAl

2T E ]

fez] A

Al Aol #e

- e | =
wx] e Hoew gy,
2.0 T r
Tnitlal polcnua[ “20mV (vs. OCP) ”
-~ -Reverse potential : 2V (vs OCP)
Q Scan rate : 14mV/sec
215
< 1
w il
< 1
210 - E |
> . Anodlic qu‘alhn(ht"l nsition } {
3 el | beillegEs
2 0.5 ! H
ey S’FL
° il [y T LSC
£ SOIrOSIon pote . ssC
0.0 " FHITE 3 ;‘f [ Y
. PFcT ]
05 il L
w0’ 10" 0 0 0 107
Log current density(A/cm#2)
28 5 4BF EFAMHHEe Alo|BE 235N
33 E=MEgAE ¥ S FAMHD
Oy 78 BEAXNEUR

SFC A" RAHE
wol wla] Qs|uEE

Potential(V vs Ag/AgCh

LOO [T

0.50

0.00

0.5

~1.00

M

2450} o}H7tx Wrte Ry FPe

T T T
Tl ot - Jomny . éx!&)[w i
Reverse potential @ 1.5V (vs. OCP, E

Scan rate : SmVisec(F), 2,5mV/set. R)

}

e
e~

bl 4

10 10
Log current density(A/cm?2)

a8 6. HE5Hol wE Alojge 23&8Y

Larol thel B4 d3tz2 AMe] Astd wiagt Hasen, LFCS
7} LSCet SSC Aol wial 48] 2 & veblivh 283, SFC A9
i SFC A9 L7t 238128 F718tA.2™, SSC Aldel 39 A3dn

Ble] Arigol /@4 % astanh ol SFC Al 24 AsulEl CalNO7t BAAZ &
atel A2 RAARFE FVIEY d2Pda YAH, SSC ADY A$ CalNO7t CI
ol FYH o2 WA Cloled FYYE vha 43 A Aoz fAA
o W 1st Test T 0" = W st Test
.......... B “;; Pl S—

Log current density(A/cm”"2)

< -
'.- #
- " ; M
Ky’ -
10 o o - =5 IS & ¥
5 2 g 8 8 B B
i “ @ v 7 @

Specimen Types

7. leon®ll CHE S M

Rp(Ohm.cm*2)

~221 -

= s I~ & < =3
g B 9 g 9
“ @ “ @ = @

Specimen Types

% 8 Reoll ciEt

FeEMdn



TFAY Rz 29 84S}t ol ANFuAd wat &3z Frsg ol Zazmeg
dol I &71Ege] =h4E @AM AITo] R Hu RAMNEL FoEgWA A F
Zrste] WA Foz g =Hu, Ao Ane] we 2L U RAso]l xsld GFA
(porous) Atstmigto] H3} AW X)7) Mo Almdrt. a3, A NE ke Zrld o %
HoE B2 BolA] &sky, SFC Alge] vl8l SSC A€ Ryt WA Fgir) olAL AAA Y
XA 7le® vighdo] ArldEAde]l & Clloleo] 2g38le A2 uw @ Zazee AP
FHEAD Aoz By

438 B

¥ A7 AAd 2HE A2 AT 2IYEY HUY ojAL AF JxdTe Yoz
R7HA A7185H 4ES Fatd e e 4EL 4
D AdA9 5323 2E APHe] -200mV olgol BEEato o}rtA] AF BAe WA Yt
on, MPsE AT, A3EHY FFE F/MNLSFE 3¢ AYSHE BYh
2) Ael2Y ESAgAs 2aES] Yol dol AuEY FFo wE BIEHNE molx &gt
ou, A PYPo2 Mol FYNX o] WY UL FAE § YUrh
3) EIAZANE A3 dwtdez SFCY% LFC A€ Ad®ol SSCs LSC A A @Ho] 48 Eeon,
Lo, Ry ® mpy &40] $431ith.
4 BAA Ariged Adds A2 ZIYE B4 BYA AARY 24 D BIAY Algdo] 3
YA E, HE 7bsand d34E 48 £ UL #43 AgHUde FAsgn. a9z, A% He
Al BIAY, d3tE ¥ E B9 S 99Ty v 34y A2 RANGS @ 4 gedd 4
oo

FnEgQ

1. David C. Silverman, "Tutorial on Cyclic Potentiodynamic Polarization Technique”, NACE
International, Paper No. 299, 1998

2. N. S. Berke, M. C. Hicks and P. G. Tourney, "Evaluation of Concrete Corrosion Inhibitors”,
NACE, 12th International Corrosion Congress, Vol 5A, 1993

3. "CMS100 Framework Software”, Operator's Manual, Gamry Instruments, Inc., 1994

4. N. J. M. Wilkkins and P. F. Lawrence, ” The Corrosion of Steel Reinforcements in Concrete

Immersed in Sea Water”, Corrosion of reinforcement in concrete construction, pp. 119~141,
1983

5. D. M. Harriott, Joseph F. Lamond, John P. Broomfield, Cara J. Tate and Carina S. Hreib,
“Corrosion of Reinforceing Steel in Concrete”, SHRP-S-360, Concrete Bridge Protection, Repair
and Rehabilitation Relative to Reinforcement Corrosion: A Methods Application Manual, pp. 1

—222—



