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ABSTRACT

An Evaluation of Corrosion Protective Systems for
Reinforcing Bar by Use of Geopolymer Concrete by

Applying Impressed Current Cathodic Protection

Lee, Hae—Seung
Dept. of Ocean Architectural Engineering

Graduated School, Korea Maritime And Ocean University

Recently, it has been increased that concrete structure constructed
in marine environment. When concrete structures are exposed under
marine environment for a long time, the rebar in concrete is corroded
due to the chloride penetration in the sea water. Because the damages
of corrosion resulting from the chloride ion are very serious, many
research have been carried out to protect those.

In this study corrosion protecting efficiency was evaluated with the
comparison between common concrete and geopolymer concrete to
which impressed current cathodic protection(ICCP) is applied. To be
simulated in diversified salt attack environment(tidal zone, submerged
zone, crack) specimens had been made. After making specimens
steady temperature and humidity chamber was used to simulate for the
accelerated corrosion of rebar. Half—cell method and corrosion
measurement are applied to evaluate corrosion protecting efficiency

and the applicability of ICCP is reviewed for each material.
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7R AFE Z2IYE AISA Y wigH = [ 3-3]3 2.
[ 3-1] AlHES| 5}t =A*
ME lg.loss SiO» FesOs CaO MgO SO3 Al,O3
T H| (%) 1.0 21.1 2.9 62.5 3.3 2.2 6.5

M SAtel MEZE

satr
o 5 - o1 A SHAIZH B
(cm?/q)
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(£ 3-3] AlEd e 232E vist
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(mm) | m) | (%) | R | (% | C | S| G| C| S |G (g/m?)

15 16£2 [5.0£1.0] 51 388 | 108 | 261 | 412 | 341 | 679 | 1092 | 1023

_23_



3.2.2 X 2E8H

B AR AEE AeFYvs nesdd MBS now &
Y BHAZE FAFUERFS AHESAT 1LY o
24e [ 3-4]0] JEUT 31MPa AAVEAER A%
N@Ael WEe [E 3-519 2o,

et
|o
g

o

A
il
1o
%)

XN
ro
Y
to
il
ook
TP

[ 3-4] 22z 0|2 oty =4

-

Sio, | AOs | CaO | FesOs | Mgo | SOs KO | TiOs (g'rﬁ‘{/‘g)
3157 | 1358 | 4326 | 038 | 486 | 453 | 041 055 | 4300
[ 3-5] AlgdA e X2E2[H v gt

ch2| &l 2E(kg/m”) AEZH == H|
W B S G (g/m?)
180 450 707 980 135

_24_



3.23 & =

B Ao Abgd A3 (29 3-1139 2o] A4 13mme 98 I (KS
D 3526) & AMESFSItE ©@AIZRe] AJFA U] AEE FAA7]7] Slste] A
=9 WA 9 FEEy S No.6009] M= (KS L 6003) 5 ©] &3}
o] dAn} § ol E(KS M ISO 6353-2) 22 Toluqltt. F71d oz A
171 Sl Ao 3% 28 TS A4S ddwer AdEs)

o, [ 3-6]o] AHEE We) setei e etk

Mo Cu Sn

0.24 0.26 095 | 0.016 | 0.008 | 0.03 0.04 0.01 0.02 | 0.0005

_25_



(o)
o T

-~
T
H
>
==

3.2.

HAAFE I3 FFAQAsEE ASTM 265 73" 1579 Aad
Titanium 7]1Ae] 2AA Absh 9154 Ful= g% d=5olH £ Al
= LIDA CN-25 E ey w22 Abgatalch 2 Afe] Abgg g okl
o 542 [% 3-713 2or [1¥ 3-2] AAl AHgE Eebs vl

25S YE L Sl

)
Ll

1
Lo

(22 3-2] ElEtE ol 4

[ 3-7] A& &= ElEtE o+ §4

] g Max current Max current Electric
(rST:Zn?) Thégm?ss density in cgncrete density in rebar resistance

(mA/m°) (mA/m?) (&/m)

40x19 2 40 110 0.011

_26_



3.3 MNEAM M= U ENMIAYH HE
3.3.1 NEA =

2 Ao A AFAE [2¥ 3-3]17 o] 100X100x380mm =
719 Z3YE AFA] EHANEE 30mm Zolol A7 13mme] 98 A
& AAEAT F2 9 20mm A AFE FHI F EHEbE vHAE 1%
s 3, 1 9o B 10mm FAR ZAYEES Yo BHEedT. IR A9S
At ohe AlRAY] Afels Hebg waE YdshA e s av)e
ANPAE A=t

1o

AEA B § 28U Aol B ¥ 54 84 =

=
S AL]gh AFA L] Aol o FAl W AE S S

elE
§§ %’+20mm L § Titanium Mesh —100mm_
== mmmm m e == ] RobarD13 [ = = =
. l i @)
§ Concrete/Geopolymer

(22 3-3] Algdx =™

_27_



EeX
=

o] (m)=el #HZ

A9

T 9

s
Fol AF7F vdel Ao

S

ALg3kg 0.0

=
=

T dA

o

(H) =l MAd=5 94

Mo

i
uE

-

<

3-8]% #Fx3to] 50mA/m*e] W

hya
ar

[

A.C. Source
220V

current distributed bar

specimen

variable
resistor

bridge

rectifier

Ruz

H

ol

[30]

K
=
<
E
Hf—|oo >~ | & 3
aifsiol & | L5
u] [e'e) ]
E
pal
T
0
SEES
U |58 |k
1 &)
— 10
_L, ﬁ+ 2
mo | |H
Kt 40
HI o0 o |4
I_._o N _ 0|
T = | <4
ROl |z (M oy
NI
Wloy= |8 |zl | -
L WA R I
Joas ol ot
DR |T W
= | K 00|l
CA TR NS
R e = T
LIz S| o
-1 S o
FiF(e il g H,%_w_uﬂoﬁi
T | |, | K<Y
01RO R0761 K o | 3o ol
o ot | ot - oF
T WD g |
™| ™ |m™ .| oF | HOTF
ofl | ol | o Mo | B HE | <0

_28_



AAE AgAel ALt sl4E 393 3t 95 AAT 5 4d
A glol mEAIA Axdte S 157712 st dAlFHAS A
A (S) 9 Az Bz oln] Qs o]eo] FaA®l Areal 714 skl
ARAA A % S AW o WS e E AREsklh 18a o
O A5 wde HHor vt Ay FHow JFE e 7Hgst
I AEA AR (12em) & TR wgste] Al@AE A&kt

[£ 3-9] Chereh elal ehziol me AlEHel B

fo

-z

2
~rie
%
jg‘ (
RS
@b
JZ'L ol
otfd

=]
(e}
71‘_(-(_
Eiyine] ‘
(T) | Concrete/Geopolymer | Concrete/Geopolymer | Concrete/Geopolymer

C/G-T-N C/G-T-1 C/G-T-AI
| I T
S
C/G-S-N C/G-S-1 C/G-S-AI
Quk = |
(C) Concrete/Geopolymer | Concrete/Geopolymer | Concrete/Geopolymer
C/G-C-N C/G-C-1I C/G-C-AI
[ 3-10] Agoll AE2E 7[5 &Y
A RA 7S i VA A BA 7S
C: mane T : tidal zone(ZFRbdl]) N @ o]y v 48
G Xozam | S submerged zone(Z A o) [:9FAddw 28
o C : crack(x¥  4) Al @ 2 5 o ddn 4§

_29_



3.4 7|==9dE7

g A H) of] whet A AT}

| s2=(m) |

160

[j_%l 3_5] %E-IE Al &

3.4.3 &L

AFFE AHS KS F 2405(ZAES] G5 E Al o] Aol
weh 5463l 100ton 83 UT.MEFsAI 7)) 4

3 ol gstel 374 BAIA
o Fitghs ABATNE et

_30_



RO
K|r

iy
oK

o}
B

i

od
g

Kir

shol A ST,

A

W (KS F 2599-2) ]

3-813 #o] F=TEHH

Ald

Al
&

15C, &% 70%= 497F &

90%= 34

Bt w
, B -

70T

& A,

_31_



- 100

(%) Apiwuny

0

Temperature |
——— Humidity

10 11 12 13 14

9

— 00

Lo
Lo
L«
o

- QN

80 -

60

(90)auniesedwa |

20 - |

Time(day)

H|

A
{Im

_32_
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