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ABSTRACT

Corrosion of steel due to chloride attack is a major concern in reinforced concrete structures which are located in
the marine environments. In this case, Fick's 2nd law has been used for the prediction of chloride diffusion related
with service life of concrete structures. However, those studies were confined mostly to the single deterioration due
to chloride only, although actual environment is rather of combined type. The purpose of the present study is,
therefore, to explore the influences of carbonation to chloride attack in concrete structures and to investigate the
validity of Fick’s law to chloride attack combined carbonation. The test results indicate that the chloride ion profiles
from Fick’s law using the diffusion coefficient of immersion tests is not reflected the effect of separation of chloride
ions in carbonation region but valid in sound region in case of combined action. On the other hand, the chloride ion
profiles from Fick's law using the diffusion coefficient of Tang and Nilsson’'s method coincide with test results
under dry-wet condition but not under combined condition. The results of present study may imply that the new
method for the measurement of diffusion coefficient is required to predict the chloride ion profiles in case of
combined action at early.
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Table 1 Chemical components of cement(%)

Cement type | SiO2 AlOz | FexOs CaO MgO
Type 1 21.01 6.40 3.12 61.33 3.02
Type 5 22.37 3.87 4.67 62.77 254
Fly ash 61.75 23.97 481 3.41 0.82

Cement type | Na:O K20 S0; | F-CaO | Igloss
Type 1 0.12 0.78 2.14 112 161
Type 5 0.09 0.54 1.75 0.57 1.40
Fly ash 0.50 111 0.66 - 2.97

Table 2 Mixture proportions for test series

Test |Cement| W/B Cemegt Fly assh Wateg Fine | Coarse

series | Type | (%) | kg/m’ | kg/m° |kg/m kzg/ﬁ'ls kzg/gﬁa

H1

FAQO ! 38 450 - 171 | 621 | 1034
H5

FAOD A% 38 450 - 171 | 621 | 1034

H5
FA20 \4 38 360 90 171 | 609 | 1014

Nb
FADO \4 42 405 - 170 | 636 | 1058
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HI1FAQ0

> Concrete strength ;
H : f« = 38 MPa
N : fx = 28MPa

> Type of cement ;
1 Ordinary portland cement
5 ! Sulphate resistance portland cement

——[> Amount of fly ash ;
FAQO0 : fly ash 00%
FA20 : fly ash 20%

Fig. 1 Test series identification
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Fig. 2 Chloride ion concentration according to

penetration depth (w/c 38 %, type I)
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Fig. 3 Chloride ion concentration according to
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Fig. 4 Chloride ion concentration according to pene-
tration depth (w/c 38%, type V, carbonation)
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Table 3 Carbonation depth at test duration(mm)

Specimen 3 weeks 8 weeks 23 weeks
H1FAQ0 Surface Surface Surface
N5FAQ0 0.3 1.8 2.6
H5FAQ0 Surface Surface Surface
H5FA20 1.7 2.7 4.0
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