o

o

Journal of the Society of Disaster Information Vol.13 No.4 | pp. 562 - 569

Available online at www.sodi.or .kr

HEME qAS

0|88t 232|E TxE0| B4IHof| st i

A Study on Repair Method of Concrete Structures using the
Solution of Removing Chloride

Woonhak Kim®, Sungwoon Hwang™', Seokwon Kang®

* Department of Civil, Safety, and Environmental Engineering Hankyong National University, 327 Joongang-ro Anseong 17579,
Republic of Korea

® Department of Construction Disaster Control Engineering Hankyong National University, 327 Joongang-ro Anseong 17579,
Republic of Korea

¢ Department of Givil, Safety, and Environmental Engineering Hankyong National University, 327 Joongang-ro Anseong 17579,
Republic of Korea

ABSTRACT

KEYWORDS

Reinforced concrete is used for bridges and large structures that are constructed with

social overhead capital because they are economically and semi-permanently integrated

chloride attack
durability

with reinforcing bar and concrete. However, when the chloride ion in the concrete corrosion

destroys the passive film of the reinforcing bar by the marine exposure environment and chloride penetration
the snow remover used in the winter season, and the reinforcing bar is corroded by service life
various chemical and physical actions, the durability is deteriorated in a short period,
and the life span is shortened. In this study, a repair method to recover the durability
of the initial structure by effectively removing chloride ion from the damage caused by

salting of the above mentioned reinforced concrete was conducted.
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Fig. 1. Concrete deterioration phenomenon

2. gE MHAYES ==t F32|ELj2| HE HH

2.1 GE Y| 54

Yo Agoe BR DA 254 BAL o1 G494 Yol e we iEEﬂOl Yooz wxun 59
o JFOR mATE o] ARHE P OT S F 45 HHY, $Ho)
Sul7h Fslol, AFAS Aol Haws Bae] Y B =R AT
(Sodium bicaborat)®) 71 E2 ARAR O, 4 (05} () =5 PEEY D AR 71E) T 43 YR
AR A%e) Ahol7h Bapsle T E VR PERHCaC)H HE ol T,
o 33¢ B3l A%z PEAU,

2NaCl + Ca(OH)2 — CaCl2 + 2NaOH (1)
CaCl2 + C3A — C3A CaCl2 10H20 (Ettringite) (Lee et al., 2007) @)
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Fig. 2. Desalination test
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Fig. 3. Desalination reaction image Fig. 4. Osmotic phenomenon and osmotic pressure
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Before immersion in salt water Application of desalting agent after surface treatment

A B A B

Fig. 5. Photo before and after application of desalting agent (14day)
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Before immersion in salt water(dry)

Before immersion in salt water (wet)

Application of desalting agent after surface treatment (wet)

Fig. 6. Photo before and after application of desalting agent (10day)
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Table 1. Chloride content measurement test (KS F 2714)

Salinity content (Cl-) before after Saline remover using | Removal rate(%)
A % 0.42 017 5.63 59.4
B % 0.41 0.21 4.62 49.3

Table 2. Immersion 14 day

Salinity content (Cl-) before after Saline remover using | Removal rate(%)
% 0.005 0.77 0.66
A 13.9
(kg/m3) 013 17.35 14.94
% 0.001 0.69 017
B 75.4
(kg/m3) 0.02 15.64 3.84

Table 3. Immersion 10 day (dry)

Salinity content (Cl-) before after Saline remover using | Removal rate(%)
% 0.011 3.34 1.79
A 46
(kg/m3) 0.25 75.58 4051
% 0.014 3.49 1.35
B 61
(kg/m3) 0.32 78.98 30.55
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Table 4. Immersion 10 day (wet)

Salinity content (Cl-) before after Saline remover using | Removal rate(%)
% 0.020 2.20 1.66
A 25
(kg/m3) 0.45 49.79 37.57
% 0.018 2.00 0.44
B 78
(kg/m3) 0.41 4526 9.96

Table 5. Field construction Result

Test Type Result Standard

Chloride Content (Cl-) 0.1129 % -
(KS F 2714) (2.554 kg/m3) (0.3~0.6 kg/m3)
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