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Rapid Chloride Penetration Test for Concrete Based on the Electrochemical Method
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Abstract : It is necessary to predict the penetration of chloride ions for designing RC construction in marine environments. However,
it takes a long time to obtain chloride migration coefficients. Therefore, the rapid chloride penetration test (RCPT) is generally used
to shorten the test time. But there is a difference between chloride migration coefficients determined by rapid chloride penetration tests
and those based on exposure in marine environments. In this study, we evaluated the effect on the chloride ion migration coefficient caused
by a change in voltage and NaCl concentration. We also compared the relationship between the chloride ion migration coefficient by RCPT
and that by exposure in marine environments. As a result of the experiments, we found that there is only a small change in the
experimental factors based on changes in voltage and NaCl concentration and since they are so small, we can conclude that they are
in the range of experimental error and test results from chloride ion migration coefficients by RCPT and exposure were very different
from each other. In the exposure experiments, when the water-cement ratio was increased, the smaller fine air gaps in concrete affected
the chloride ion migration coefficient.

Key words : Concrete, Chloride attack, Electro-Chemical Method, Chloride ion diffusion coefficient, Acceleration test
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Diffusion of Chloride ion
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Rapid Penetration Test
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Nernst-Einstein Equation ‘ ‘ NT Build 492 ‘ Diffusion Coefficient
I by Regression Analysis

Immersion Test

Influence Rate of

Experimental Factors
- Applied Voltage
- Time of Appliance
- Concentration of chloride ion

1 ]

Comparasion of Test Results

Discussion of Diffusion Properties

Fig. 1 Flow chart of study
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Table 1 Physical properties of materials

Materials Physical property Symbol
Density (g/cr ) 3.15
Coment Specific surface (cr/g) 3310 C
Compressive strength (N/mm)| 63
Heat of hydration (J/g) 375
Dry density (g/cr) 2.64
Fine Surface drlefi density 967
aggregate (g/cr) S
e8ree Water absorption coefficient
0.8
(%)
Dry density (g/cm) 2.61
Coarse | Surface dried density (g/cm) | 2.62 G
aggregate Water absorption coefficient
1.15
(%)
Admixture High performace AE water Sp
reducing agent




a

oakt - g

om), F4 APe] ARE Table 201 ERigleh, A2 b 3.2 B4 HL0I2 HAAH
ShAIALE LUESH)Z EFete] AHgatelth BAUENE 2

ZAYE AFAE KS F 24034 $100x200(mm) e} =L
AYE FF EAS AAFE F2 22002 40, 50, 60 (%)<] ®l 194 I et (mm) 2]

1% Assel 0CAA 137 B 2% A4S AA ST

ZzZa glodo e Aot 7F E
32 aler], 7F de) A7) AURVE AR AHIE 0 n g Gaae 5 s0eome) 2olz dustel, =
F EE FEAP0 vl dFAAR 27 3374 Aee 0 e e

o e AGA ol Taiso] gl RARS R 04 F
At Table 3& 2AE WFe R RYSARRSA (FE2 o o) g azwoay 3 A7 qe2 s
BAADE AR Ae] FUE Bt HEE 2A] A, S

T AN CaOHR) &0l 20417 A4 A71E Ao

skl SAE Pl wlalste] WAk Aoln

= ARel A4 @A wpA
Fig. 2° NT Build 492 29 7§ & 5%ol epdl vpe} 3ho] &
Table 2 Experimental parameters AHE A A AL 95 &Aoo 2 NaCle& M (250cc)S A

4= ool - QN Alas )
Test Parameters Pactors Nl;mber of g&35lal =l o R 0.3N NaOH(250ce) &89S AFg3he] A
actors A AN 2749 A7HES ATt T, APA T
W/C (%) 40, 50, 60 3 7 A Gol HEE Eie] oo AEZE Wk
Applied voltage (V) 10, 20, 30 3 CHFig. 3). AAFELS o ro] &3} Hk-3-3le] AgClE o] 24
Time of voltage 5 15 20 3 o7 MEHE dHE o &3 Btk
applied (h) o Fig. 4= &0l AFS A4 dHs Yed Ao
NaCl concentration 1 2 3 3 2 JEZolo] EddAL Yol 7S A3 HPow 3}
(%) » o
AA
. 5 002390213+ 7)1 o
Table 3 Concrete mixture nssm ( U— 2)t
Unit Weight (kg/m’) (273+ 7))Lz
W/C | S/A sP 2, —0.0238 | ———— 1
(%) | (%) W C S G (CX%) U—2
40 438 746 | 1043 0.9

5 O 4 2 1 7 5 3 5 O 7 7 7 1 O 8 5 O . 6 exposured concrete surface Chloride ion

60 | 202 | 797 | 1113 | 0.4 \ll l l l l l l l l

:|:75mm
Potential (OC) [ expoxy conting |

|
I T mm
400mm 100

Rubber sleeve

Fig. 4 Salt water immersion test

A7, D, 4em: non-steady-state mgration coefficient

(x10%m%s), U : absolute value of the applied voltage (V),
Specimen T’ . average value of the initial and final temperature in the

anolyte solution (C), L : thickness of the specimen(mm),

Cathode x, : average value of th epenetration depths(mm), ¢ : test

Fig. 2 NT Build 492 test conceptual diagram duration (hour)
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