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A Case Study on Chloride Corrosion for the End Zone of
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Abstract : In this study, the reinforced concrete rahmen bridge damaged by the chloride attack was investigated. According to the
investigation, the degraded concretes on cantilever kerb and end part were intensively observed. Thus, the chloride content test and
half-cell method were performed to evaluate the degraded parts. As a result, the contents of chloride on degraded parts were C and D
grade. On the other hand, the half-cell potential values of rebar in degraded concrete were measured with the minor corrosion. This rebar
corrosion is expected to progressing. Chloride content D grade is due to expansion pressure by corrosion of rebar and freeze-thaw by
permeate water, could see progresses rapidly degradation. In order to prevent chloride attack to concrete deck caused by deicing salts,
corresponding to the chloride critical concentration must maintain grade b or at least grade c. Chloride condition evaluation standard
apply to evaluation of marine structure chloride attack with chloride attack by deicing salts.
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Table 1. Comparison of chloride permissible level”

Maximum total chlorine ions(Cl-)
(Acid-soluble, cement mass ratio, %)
Code
Prestressed concrete or Reinforced concrete or
Steam curing concrete Steel embedded in concrete
ACI 201 0.06 0.10, 0.15
ACI 222 0.08 0.20
BS CP 110 0.06 0.35
BS CP 8110 0.4
GLC 0.19
JSCE 0.46, 0.1 0.15, 0.2
Korea Codes 0.06 0.15
DIN 4226 0.032 0.061
DIN 1164 - 0.1
NS 3474 0.002 0.6
Avstralian 0.1 02 to 0.4
88

Table 2, Chloride condition evaluation standard(kg/m")®

Chloride content

Grade (kg /m3)

Corrosion potential

a Chloride < 0.3 Not a possibility of corrosion by chloride.

Although the chloride is contained,

b | 0.3< Chloride <1.2 : .
corrosion unlikely.

The possibility of future corrosion

¢ |12= Chloride <2.5 due to high chloride.

d Chloride > 2.5 Rebar corrosion.
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Fig. 1. Bridge section

Degradation position @ Chloride content test position

Fig. 2. Bridge plan & degradation position & Chloride content test position
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Fig. 3. Appearance of concrete degradation
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Fig. 5. Appearance of sampling
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Table 3. Chloride content test result (ex) (R3—G4)
i Depth (mm) | Chloride content (kg/ms) Grade
Test position
0~40 3.635 d
40~80 2.758 d
Cantilever (1)
0~40 5.444 d
40~80 2.733 d
Cantilever (2)
0~40 0.420 b
40~80 0.372 b
Cantilever (3)
0~40 0.406 b
40~80 0.206 a
Cantilever (4)
0~40 0.345 b
40~80 0.223 a
Cantilever (5)
0~25 6.340 d
ah @) 25~50 4.987 d
slal er
e 0-40 2227 c
sh ®) 40~60 1314 c
slal er
e 60-160 0910 b
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Table 4. Hali—cell method position and test result (ASTM C 876)

postion | & | 0| ¢ | Grde | TR | ot
R1-G4 70 150 - I uncertain good
R2-G4 90 150 110 il uncertain good
R3-G4 100 150 - I uncertain good
R4-G4 90 150 - o uncertain good
R5-G4 90 150 - il uncertain good
R6-G4 90 200 160 I | more than 90% | corrosion
R7-G4 100 150 110 il uncertain good
R8-G4 100 150 - o uncertain good
R9-G4 100 150 - il uncertain good
R10-G4 | 100 150 95 I uncertain good
RI1-G4 | 100 150 - il uncertain good
R12-G4 | 100 150 - I uncertain good
RI13-G4 | 50 150 70 il uncertain good
R14-G4 50 150 - I uncertain good
RI5-G4 | 50 150 - il uncertain good
R27-G4 | 50 150 100 il uncertain good
R34-G4 | 50 150 - o uncertain good
R35-G4 | 100 150 - il uncertain good

Table 5, Visual observation of reinforced position and test result

Test position Condition | Note Test position Condition | Note

(Top) (Lower)

R2-G4 good R2-G4 good
R4-G4 good R6-G4 —

corrosion
R6-G4 good R7-G4 good
RT-G4 minor R10-G4 good
corrosion

R10-G4 good R13-G4 good
RI12-G4 good R27-G4 good
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