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Chloride Ingress through Cracks in Concrete: from Experiment to Modeling Strategy
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Abstract

Over the past few decades, considerable numbers of studies on the durability of concrete have been carried out
extensively. The majority of these researches have been performed on sound uncracked concrete, although most of
in-situ concrete structures have more or less micro-cracks. It is only recent approach that the attention has shifted
towards the influence of cracks and crack width on the penetration of chloride into concrete. The penetration of
chlorides into concrete through the cracks can make a significant harmful effect on reinforcement corrosion.

Author of this study examined the effect of cracks on chloride penetration by short term experiment. However, it
is necessary to accomplish the effect by long term experiment to get reliable goal. In this study, the long term and
short term experiments were carried out. This can be useful for establishing new species model of chloride
penetration through cracks in concrete.

2 o
Qo] e A%l 9§ @Al =) U ASHE nBe] ske] WE A7 ol Aol o] ARHE
FAT 5 Y= AR PUE 2L olBA AP0 b AU O 0B mel @ mawEe) Yy 87
AlzEo] e BuE] ATs 0] Ak, e, AA BB B 3 o] 2aeE FRElE 87,
815 241, AE % AF 39 o f 2 7ho] ZAToE BT 5w, hrEe] ATEo] NFAY A EE
o2 ol S el 4 L Aol Zsalel 45 Kol A
A B QTN E AR EAE g 2 A @7 dRon

rl
80
o
m
©
oo
o o
il
j‘é
ot
2 ¢
>
o
~ r}o
n& m

1. Introduction

It is only recently that the attention has shifted towards the influence of cracks and crack width on the penetration of
chloride into concrete. Although micro-cracks may not degrade the structural integrity immediately, they can aftect
the long-term durability performance of concrete structures by permitting penetration of aggressive substances into
concrete easily. Accordingly the penetration of chlorides into concrete through the cracks can make a significant
harmful effect on corrosion. The objective of this study is to examine the effect in the long term and short term
experiment.
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2. Strategy

For short term experiment, RCM (Rapid Chloride Migration) testing was performed on the cracked specimens. From
these tests chloride diffusion coefficient (D) and chloride penetration depth (d) were obtained. For long term
experiment, cracked samples were immersed in artificial sea water for 472 days.

Fig. 1 depicts the notation of symbols. The calculated chloride diffusion coefficient versus CMOD is shown in
Fig. 2. Tt is obvious that concrete sample with large crack width can be influenced by chloride penetration. The
calculated diffusion coefficient for the uncracked part of the specimen (D) is a rather constant value (with some
scatter) independent of the crack width. The diffusion coefficient Dy calculated in the part of the specimen where the
crack has been made (using ingress depth dr) increases linearly with increasing CMOD.

Fig. 3 shows relative penetration depth, the ratio of chloride penetration depth of cracked concrete to that of
uncracked concrete, at long and short term tests. The increase in penetration depth is correlated with CMOD.

Fig. 4 represents new strategy for multi-species modelling of chloride penetration through cracks. Cracks
healing, chloride diffusivity, etc. will be considered in accordance with crack size should be considered and this

should be combined with fracture modelling.
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