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Effect of Initial Flexural Crack on Resistance to Chloride Penetration
into Reinforced Concrete Members

o 2 o 2l 4 32 25 e 2 8 Mo 3t 4 &9
Yang, Eun Ik Jin, Sang Ho Kim, Myung Yu Choi, Yoon Suk Han, Sang Hun
Abstract

In this study, the chloride penetration tests were performed for the initially cracked reinforced concrete members. The
chloride diffusion characteristics and the critical crack width are compared, and the properties of self—healing are
investigated. According to the test results, the chloride penetration resistance was greatly reduced as the surface crack
width increased. When the mineral admixtures are added, the chloride penetration resistance of uncracked specimens were
effectively increased, however, in case of the blast furnace slag and fly ash, the cracked specimens showed the more
reduced resistance than OPC case, inversely. Also, the critical width was 29um on average, for immersion test. The crack
width with 4~15um was restored by self—healing, The parts restored by self—healing were seemed to be visually
restored, however, the chloride penetration resistance was not restored, perfectly.

Keywords : Crack, Chloride ion, Diffusion coefficient, Critical crack width, Self—healing
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Table 1 Mechanical properties of aggregate Table 3 The chemical component of materials
Type Density | Absorption (%) FM Blast
. = . Furnace | Fly Ash | Metakaolin |Silica Fume
Fine aggregate 2.59 1.01 2.65
fype 1 OPC 1 e | @A) MK) (SF)
Coarse aggregate 2.78 0.62 6.80 (BFS)
SiO 21% 33% 50% 56% 92%
Table 2 Mixture proportion AlO3 4.6% 13% 25% 37% 1.5%
B o0)- 50 [~ y
WE Unit weight (kg/m‘g) Hended Binder FeyOs 3.5% 0.6% 5% 2.4% 3%
@) de.n te replacement MgO - 7% - 0.3% 2%
4 r admixture .
W, lc|s|G| B ratio TiO: - - - 1.64% -
170 | 425 |730]1982| — - - NaxO - - - 0.21% -
170 [3825(722|972| 425 Sﬂl(csampgfle 10% CO | 619% | 42% - 0.2% 0.7%
SO: 2.1% - - - 0.2%
40 | 170 | 3825|726 | 977 | 495 | Metakaolin 10% K:0 1.4% - - 0.5% -
' : (MK10) ; 2 : :
P:0s - - - 0.21% -
170 |382.5(723|974| 42,5 | Fly ash (FA10) 10% e Z
Blast Furnace LOI 1.5 1.0 3.8 0.16% 2.3
170 |297.51725|976|127.5| " (BRS30) 30% Density | 3.15 2.89 2.25 2.59 2.15
1725] 345 |791)981] — - - I?é‘;?g 3100 | 3400 | 3300 | 150,000 | 200,000
- Silica Fume
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251 : —— d2.5 6
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Fig. 6 Sample of Colormetric Method
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Fig. 17 Critical crack width with self—healing age
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