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Protective Characteristics of the Rebar in Concrete Aged 1.5 Years
Immersed in Sea Water

—A Corrosion Study of the Rebar in Concrete Intermixed Sea Water and Sea Sand (3)—

D. H. Jeon, K. M. Moon, J. K. Kim

Corrosion Laboratory, Kovea Maritime University

The reinforced concrete intermixed sea water with sea sand must be used for the marine
structures for lack of river sand and city water, but the rebar(reinforced steel bar) in the
concrete will be damaged rapidly by the chloride induced corrosion. Therefore, those structu-
res must be protected from the saline damage.

The protection methods were examined by means of increasing the concrete thickness
covered the rebar, intermixing the corrosion inhibitors and using the coated rebars. The
follows are the main results of this study for the specimens of the reinforced concrete aged
1.5 years immersed in sea water.

1. When the thickness of concrete covered the rebars are more than 40mm in every case,
the free corrosion potentials become considerably noble and the corrosion currents remarka-
bly small.

2. The relations of the free corrosion potentials(E.) to the corrosion currents(i.,) of the
rebars are expressed as log i.o=b-mE., and the slopes(m) of the linear lines are nearly
constant in every case, but the case using the galvanized rebars is adaptable when the thick-
ness of concrete covered is more than 30mm.

3. In the case using the galvanized rebars specially, the corrosion current is maximum
on the rebar covered 30mm thickness of concrete.

Key word ! concrete aged 1.5 years, galvanized rebar, corrosion inhibitor, Tafe] extrapolation, repa-

ssivation, polarization curve.



grFd AxE AH 1.5 e HIWAEA 115

1. M =

i
o
2
©
H
ol
ft
o] y]
o
ol
ot

473 (s e A7
W g Aselw, EANEE FW Y5
AFBE7E B Agolm Wiel o 4
Fowmg 1 =A< AN ==
el g 2% AEe AdALA o) AHg
Qe Lefibo] B Ee e FaEe] AH e Y
do] B mae} Azbe] yHAe] wE Faw
o] ofp gt wheb 343 FrHL Wi, 53
Bnse) sz gy E7 el slck w
ehel Aogaee Frie JE(HH)o) we
upek e el o} whekAbzhg AbgshA] wg gl ¥
TPela, 259 FACEH)E AFEH K Z Aol
A Abgste Ao AAH AR FERe

HEeg 2% oA(mE) s Yk

vagazed o] wol giEe A T
W AgahE 2 od el o8 47 A2 (rebar) )
ol BAL (A Fol 2 A E FE ek ope}
7 2AES FARMAINEEZ O FrE
fefol A8l BHE T, Wre FAsHE 2
ofal A Q1w (Adn) 7 A BE) o el &al &
J8 F sdeh zEv AF(AR) Y AR AL
Ge) Fol(#H) R B W deRe AR
(i) ez de) AEsA g 5 9L, g
S okt s ol Ny oEALE FAES
el AAsA e F glvh. 2R $eES
BIE A B Qo] B vk EAE A2 A
A R AR SF wE A KRS A
grewd ohs Ak

Yogasedd JAEEEE WAsh: W
P00 O A2y EaE AFFA FhY
@ Aol opdelut ol FHA A E A Bs}e] A} 43}
oy @ A2 BEPAAE Frlhste
oy @ EadEFY ATe A7AAETEAD)
sy & BIEaYE Zdel $FAE A
A7 A A%t gy So) vk, asez £
Qe e DO s, O3 @9 Hey o

Ll

)

O} @ Heye Agstn o, 28)n A
23w 5 10 A GA(RKL) 3 A}
gEolof stng Hagaz v dauwge 3
717k A1 QNTIDe 2 ax gasejo} g},
HEZ B AFE #7120l dAA A= o 8}
2g RBHRHIe $4 ARDH4A) 1539 9
£ FAYE] YA SRR T8,

$2lvetel A 19914 699 ¢ 200t A
Ao A7|&oll A fFo] We B v (ready-
mixed concrete) & L FEEd AEstgiciw B A
Z2EAW@R Ve deziov 2 F2E 44
o] JREA FEY WS MAA T3] A
=l A zhztstei 2 chalolv) dAAe] whrk Y
o] F7Hg A dRAA e e Al Al dE (&
1) H P2 fAGTel M A3t A oldmiFeolt
oA A2 o] B o] AT AHE3A sV o
AlAE 3 B Hrbshs & AAsteje}l &
= AR L2

2. AlEED AlE YUY
2.1 AlglH

o] el 243 AlgH-e ¥ HZ(EBH S
ZaYE AF(MR) ) %38 Ao, Fig 1& 2
gz o),

o] A2 A7 10mm, ZHo] 200mme] el 7}
(B ¥ 2 Iglo 77t oldx= T of £ 4|
A H B3 3o, BF 2 AstdS Eeldda
froset dej@&eAg HEste] 2 Fokiol 100
mmZAele] fFEAIFHAN e F A}, 2w A
2| fFo) FA Bl Ao}l A HA st A2
939 EagE AEEA(T 7} 22 10, 20, 30,
40 ¥ 50mmE A 2L EE AYstA B GTR)
i}

ZHE ZHMEMR)-E 49 fAsA 2,
ulg&2:1:0452 8992, A&
roter 2 JdAsA = 222 (mortar)
Zazed A48 mde st A0,

ri

al

Al el

o

£

3} #]
o] ]

TR

4o =

. °



116 &2 3 8 A

A22d  AH23 A

1993. 6

R

o o
()
. 100 I"T “-I.OLT‘I
(\ = _l' Unit : mm

T : 10~50(5Kind)
40

R ! Reference Electrode(SCE)
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S ! Rebar(Reinforced Steel Bar)

F T {100 T T M: Concrete, N : Sealing

Fig. 1. Cross sectional veiws of the test piece of
the reinforced concrete.
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Table 1. Classification of specimen

2 Aldd FAsH 242 Table 13 2},
2.2 Ngey

o] AdollA FAYL AL A $Fe 1.5
d2b AR Al dell thste] B2 A 2 (free
corrosion potential) ol 4 15mV/min9) wt& W9 3>
AHEE(scan rate) 2 $H9) YR ITHL 23
8L, £ F4Yrtste Aolu,

o 2 Zagdeye Az ndg

UEE FIFUFUEES £ 10uA/
cm®e ARl A Fhsg @ e AFYEAF
Y FAES = (B ATEE) S 15mV/ming SHA
AdA3] AT AP Hl FAY WHE 57
UEE 39, 9 A9 F A (reverse scan) ol 2} &) 4
I3 AdFA o] HEolrle g xY 2 8
drt. 22 G20 BFTA Qo A 2o 2kl
FAAH ) £5mV7lA] b HL 7|chgchsl 29
gl

TaEF AF FAEE 2Ade YL
S (linear polarization test)!®o]\} x5ty
(polarization resistance test)'®e] o] 8531 g} o1}
¥ dFelMde o 7233 el o) Ay (Tafel extra-
polation method)-& °]&-&¢ich. zejx 2 ¥4
Ex& 74 Agdd st wagegosy ¥
of 3t zt A|gwe] W& shetsledcl,

E EaREFY AI9 FAAME setsr) ¢

gte] ZA4A14 ¢ (pitting initiation potential} 2}

Concrete Thickness(mm)

Serial Symbol

Concrete Composition

10 20 30 40 50
A - A2 A3 Ad A5 BS/PC/RS/FW*
B - B2 B3 B4 B5 BS/PC/SS/SW
E - E2 E3 E4 E5 BS/PC/SS/SW(0.3% NaNOQ,)
F - F2 F3 F4 F5 BS/PC/SS/SW(3.5% NaNOy)
X X1 X2 X3 X4 X5 XS/PC/SS/SW
Y - - Y3 Y4 - YS/PC/SS/SW

*BS : Bear Bar, XS:

SS  Sea Sand, FW ! City Water, SW . Sea Water

Galvanized Bar, YS : Epoxy Coated Bar, PC : Portland Cement, RS . River Sand,
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Corrosion Potential, V(SCE)

Fig. 2. Potentiodynamic polarization curves of the rebars in series A specimens aged 1.5

immersed in sea water(scan rate : 15mV/min).
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Corrosion Potential, V(SCE)

Fig. 3. Potentiodynamic polarization curves of the rebars in series B specimens aged 1.5 years
immersed in sea water(scan rate :

15mV/min).
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Fig. 4. Potentiodynamic polarization curves of the rebars in series E specimens aged 1.5 years

immersed in sea water(scan rate : 15mV/min).
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Fig. 5. Potentiodynamic polarization curves of the rebars in series F specimens aged 1.5 years

immersed in sea water(scan rate : 15mV/min).
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Fig. 6. Potentiodynamic polarization curves of the rebars in series X specimens aged 1.5 years

immersed in sea water(scan rate : 15mV/min),
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Fig. 7. Potentiodynamic polarization curves of the
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Table 2. Comparison of free corrosion potentials, corrosion currents, repassivation potentials and

break-through potentials of the rebars in specimens aged 1.5 years immersed in sea water

Serial Symbol,  Free Corrosion P. Corrosion C. Repassivation P. Break-through P.
thickness of Con. E... mV/SCE oor MA/cm? E,, mV/SCE £y mV/SCE
A2 — 605 0.70 —330 —260
A3 —470 0.52 - +330
A4 — 360 0.145 - +460
A5 —115 0.02 -~ +385
B2 —635 1.62 -310 —280
B3 —515 0.57 - 300 + 15
B4 —345 0.20 - +450
B5 —235 0.10 - +550
E2 —585 2.40 —310 — 80
E3 —410 1.90 - +400
E4 —335 0.92 - +460
E5 —360 0.76 - +450
F2 —580 1.15 —125 — 80
F3 —500 1.0 - +460
F4 —285 0.3 - +470
F5 —280 0.23 - +520
X1 —990 0.34 - Galvanized
X2 — 865 0.60 - Rebar
X3 —700 1.10 -
X4 —495 0.14 -
X5 —420 0.122 -
Y3 —505 0.273 - Epoxy Coated

Y4 —290

0.011

Rebar
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