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Service Life Variation Considering Increasing Initial Chloride Content
and Characteristics of Mix Proportions and Design Parameters
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It is very important for structure designer to understand the service life variation since a wide range of service life is
evaluated with changing exposure conditions and design parameters. Recently, for zero-carbon, waste plastic has been used
for fuel for clinker production and this yields increase in chloride content in cement. This study is for evaluation of
changing service life in the concrete with increasing initial chloride content due to usage of plastic-SRF(Solid Refuse Fuel)
considering various exposure conditions and design parameters. For this, 4 levels of initial chloride content were assumed,
and the service life was assessed using LIFE 365 program considering various environmental conditions including 3 levels of
surface chloride content. As for analysis parameters, criticalfinitial chloride content, blast furnace slag powder replacement
ratio, W/B(Water to Binder) ratio, cover depth, and unit mass for binder are adopted. Service life decreases with increasing
initial chloride content and a significant reduction of service life is not evaluated permitting up to 1,000ppm of initial
chloride content. With increasing slag replacement ratio, a longer service life can be secured since blast furnace slag
powder has the effect of reducing the diffusion of external chloride ions and fixing the free chloride. It is thought that
increasing initial chloride content up to European standard is helpful for enhancing sustainability and reducing carbon
emission. Though the reduction in service life due to an increase in the initial chloride content is not significant in
slag-concrete with low surface chloride content, careful consideration for mixing design should be paid for the exposure
environment with high surface chloride content.
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Table 1. Allowable maximum initial chloride content of concrete
Type| Korea | Japan China USA EU Australia

binder binder
% 0.3% > 0.2% .
. binder

; 0.3 0.3 binder (wet) (wet) X0.2~04

kg/m® | kg/m® | X03% | binder binder '(y )
X1.0% | X03% °
(dry) (dry)
. 0.3 0.3 binder binder binder binder
kg/m®* | kg/m® | X03% | X0.06% | <0.1% x0.1%
iii - 350ppm | 600ppm - 1,000ppm
Constant| Constant | Proportional | Proportional | Proportional | Proportional
- to unit | to unit | to mass to mass to mass to mass
concrete | concrete | (hardened | (hardened | (hardened | (hardened
volume | volume conc) conc) cone) cone)

i: Standard of general reinforced concrete
i1: Standard of prestressed concrete

iil: Cement chloride standard

iv: Chloride content control
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Fig. 1. Summary of previous results on critical chloride content
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Fig. 2. Prediction results with LIFE 365 program
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Table 2. Analysis conditions of service life for chloride attack
0
Initial chloride content 300
(ppm) 700
1,000
50
Cover depth 60
(mm) 70
80
5
(West coast and South coast rainfall areas)
Surface chloride 13
content .
(ke/m?) (East coast tidal zone and spray areas)
138
(West coast and South coast tidal zone)
0.3
W/B ratio 0.45
0.55
Uni for bind 30
nit mass for binder
(ke/m) 400
500
Blast furnace slag 0
powder replacement 30
ratio(%) 50
i 1.2kg/m’
Critical chloride ii 0.4%
content OPC mix Ciin=-3.0(W/B)+3.4
il
GGBFS mix Ciin=-2.6(W/B)+3.1

1: Standard for domestic concrete specification before revision
(Ministry of Land, Infrastructure and Transport 2009)
ii: Revised standard for domestic concrete specification(KCI 2004)
iii: Standard for Japanese concrete specification
(Architectural Institute of Japan 2016)
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Fig. 7. Average and COV in service life with increasing cover depth
in the case of 13.0kg/m® of surface chloride content
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in the case of 18.0kg/m® of surface chloride content
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