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Recent interest in the increased structural performance and durability evaluation of this concrete structure in a salt damage
environment is increasing. The most secure and reliable method of accelerated corrosion test is a method to carry out the rebar
corrosion monitoring can be exposed directly to the marine test site exposure. However, long-term exposure testinghas the
disadvantage that a long period is necessary. So, a lot of research on RC of salt damage environment have beenpromoted as
alternatives to replace this. However, accelerated corrosion test, in the short term only is appropriate and is but an accelerated test
method to evaluate the critical chlorine concentration, there is a difficult problem that you still get the answer. It is one of the
correlation problems accelerated test correspond to a certain period of exposure environment. Therefore, in this study, to clarify the
differences rebar corrosion beginning, through the actual corrosion accelerated test in corrosion time and laboratory test chamber of
the structure of the marine environment results in both environments, it is an object of correlation coefficient derived.
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Table 1. Chemical composition and strength properties of cement

Specific . Compressive
gravity MeO SOO3 F1ne121ess Strength(MPa)
3 (%) | (%) | (em7g)
(g/cm”) 3 Days|7 Days|28 Days
3.15 2.1 2.2 3500 26.7 41.2 57.6

Table 2. Physical properties of the fine aggregate and coarse

aggregate
Density |Surface absorption| Fineness |Unit weight
(g/em’) rate (%) modulus | (kg/m’)
Fine 2.6 15 2.5 1597
Aggregate
Coarse 2.7 0.9 6.5 1655
aggregate
(@) Condition A (b) Condition B (Q) Condition C

Fig. 1. Condition of wet and dry method
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Fig. 2. Condition of Accelerated Corrosion Test
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Fig. 3. Specimens for acceleration tests



Table 3. Comparisions of artificial seawater (g/L)

NaCl MgCly6H,0 | NaxSOs CaCl, KCl1
24.5 11.1 4.1 1.2 0.7
Table 4. Experiment formulation table
Unit Weight (kg/m’) 28 Days
Mix proportions | W/C Compressive
used (%) | W | C |Sand|Gravel Strength
s(MPa)
OPC60 60 | 165|275 | 840 | 975 32
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Fig. 4. Specimen of Exposure Test
Table 5. Exposure test environmental condition
. Drying Period Wet Period
Condition — —
Temperature| Humidity |Temperature| Humidity
Tidal 10~15C 60~75% 10~15C 60~75%
Submerged - - 16C 90%

Fig. 5. Setting of Life365
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Fig. 8. Contour of Concentration (Submerged Zone)

91
63
77

(b) Ponding tests

120
120

b
|

|
90

Fig. 6. Test results on tidal zone

i
90

(@) Wet and Dry Accelerated Corrosion test

Wet and Dry

Carbonation

1S FAVHAIAZO 2 EHESIICE E7IE2 A

a %=

71N,
O, SALA|

-1000

X

)

o

=l

2
S =T £
) 1 X i 2| S
° = ’ 2| =
] M.“ a =t
4 =
. -
gfseegsggs”

(Aw)|enuaod

Table 6. Corrosion Initiation Time of Rebar

(Aw)jenuarog

Ponding Wet and Dry
Ponding Carbonation

310 vol. 2, No. 4 (2014)



Table 8. Result of Chloride Titration Test
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Fig. 9. Compare Life365 with Titration Test

Table 9. Correlation Coefficient Based on the Test Conditions (Tidal)

. . Drying Period Wet Period L .

Condition Mix — — Corrosion initiation time (Day) | Coefficient

Temperature | Humidity | Temperature | Humidity
Tidal Zone OPC60 10~15C 60~75% 10~15C 60~75% 415 1

Wet and Dry OPC60 15C 60% 65C 90% 98 0.24
CarbonationTest OPC60 15C 60% 65C 90% 91 0.22
Ponding Wet and Dry | OPC60 60C 60% - - 63 0.15
Ponding Carbonation OPC60 15C 60% - - 77 0.19
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PondingA

SH= Ponding Al

Ct
=

Ko

o
bt
1
Kd
o

_,oo
80

232|E L o

b

S
[nil

Sdof o

f

o2l &
0] 7t
Cf,

o

o]

=|
F= A
=50

474
&2 A
ohel

0

f

f

[¢)

SH= A
=50

=2

tolofl H
ot Ech 232(E W

(Jung 2013; Kim 2014).
[e)

=27t

&2 Aol

N

f

C|
[

F

I
[

2012t

F

S
—

3| w2
o Aute
2 25 9]

=

3

S

I

L

oroto O

2 SAPIATH S
tSt Ponding Al

‘l
(a3

[
=

[

t

b EfA
7 O] Eitelrt 2stx|

=

5

gt= PondingA|

PondingA|

o
my

F

o

t5d0[2t

3

ol

XIcH xH

3.4.2

QRfet T, ol
YUFAIAAEE D22

B! U MUHSATRAINES Table 101} 210}

ofl M

.I

o
=
[}

b

d

3

A

X|Ch

I
=
O

4. ZHath =0l Q] AlZtol

JHAIE HEt= Ao|ck,

=HA
T

=
Off Chet ATHRAIAIAIES D2

oM 7H it
A2 AXIZHOIM 71

2101 7t

g

=

3|

[S)

| PondingA|
|Ponding Al

9]
9]

~ad
=T

of Zutet v

<|

=

o
32|E =9

=

| Ponding Al

oto
1 —=|

A

=

=

JHAIQ] X10]

Al
=

it &

mjJ

il

B
ol
=
4

o
_,oo
80

mJ

Juy

<r

<|

0r271] %

312 vol. 2, No. 4 (2014)



2} merglct

22 2 AN 2 AHRAPIANES SR REnig
D5t S MBIl ZH0ICk SHAID 0J2fEt 9T 23S
of £X0| SHYEYD FRAEZIO| B BElS YN 7HS
Slet JIERIER H8 D 21 02t 7IEic
ZiAtel 2

2 o7 SIROITAHEO] St KI2(NRF-2011-0025378)0f

ofah A=A ojof HA=ZLCE

References

ASTM C 876-91 (1999). Standard Test Method for Half—cell
Potentials of Uncoated Reinforcing Steel in Concrete,
ASTM G 109 (2007). Standard test method for determining the

effects of chemical admixtures on corrosion of embedded

steel reinforcement in concrete exposed to chloride

environments,
Choi, J.N. (2009), *

Concrete Bridges that Have Been Exposed to Seawater”

Study on Durability Life Evaluation of

M.S, Hankyung University, Korea,

JCI SC3 (1991). “The accelerated corrosion test for reinforcing
steel in concrete”,

Jo, YK and So, S.Y. (2004). “A Study on the Evaluation of

WIZ2 Ay 22

% Al ZXIAEO AIZF AR

=]
L B

Content in Blast Furnace Slag Cement Pastes” KCI, 4(4).
Jung, JW. (2013). “A Study of Accelerated Corrosion Test and
Chloride Penetration Analysis with Avrtificial Seawater
Immersion Condition” M.S, Sangmyung University, Korea,
Kim, MW, (2014), “A Study on the Accelerated Corrosion test
and Chloride Penetration Analysis for Each Concrete
Mixture Based on the Wetting and Drying Condition of
Artificial Seawater” M, S, Sangmyung University, Korea,

KS F 2584 (2010). “Accelerated Carbonation Test Method of
Concrete” Korean Industrial Standards,

KS F 25992 (2008). “Standard test method for the accelerated
corrosion of reinforced concrete (wet—drying cycles method)”
Korean Industrial Standards,

KS F 2713 (2012), “Analysis Test Methods Chloride of Concrete
and Concrete Material” Korean Industrial Standards,

Oh, B.H. and Jang, S.Y. Shin, Y.S, (1999). “Corrosion
Characteristics of Steel Reinforcements Induced by Internal
Chlorides in Concrete and Determination of Chloride
Thresholds™ KCI, 11(3).

Park, S.S. and Jung, JW. (2014). “A Study of Accelerated
Corrosion Test and Chloride Penetration Analysis with
Artificial Seawater Immersion Condition ” KCI, 18(1).

Park, S.S. and Kim, M\W. (2014) “Evaluate the Concrete mix
by Type Accelerated Corrosion Test and Chloride Penetration

Analysis with Artificial Seawater Cyclic Wet and Dry Condition.”

the Water—soluble Chloride Content and Free—chloride JRCR, 1(3).
HIIZZ Aot 2 BA ETIAEQ| AIZH Abdof 26t A7
BAETIAHO| 71 SfaletT AM2IM0| 2 Y2 SIUEZ AR 27 Z22A17{ EZEADLHZIS MAsk= HR0[X]
oF X71210] AQEE B0l QUct a2iA 0|2 tiXste £Toz e HARS0| XTo] RAch SEX|2H SAIEZTIAS0]
Z25149] o M J[7t0f ASst=lie AEdol et 782 Mo UX| 42 Moot
2 =20Me 2Rt BRI BHES TSt EEEAETIAYD AT IZZAEE MAGIRICE BEXAUS HEZ ARS AN
SlRCeH, BIEX|HRIHS Sot HEEA TUHES MAGIRICH BAST AHZ0 ARz 8 MNHEAZAANY =55
st 4 Qolom, LHA Al M2 IOl Life3652 HIIZMEAIRS Edl HIlZRIESMS AAGIHCT

x|

20144 12¢ 313

I



