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Evaluation on De-Icing Salts Laden Environment of Road in Seoul

In-Seok Yoon'"

Abstract: De -icing salts have been used commonly in areas where snow or ice is a seasonal safety hazard for roadway, however, the salts is one of main
causes on serious deterioration of road infrastructures in crowded urban city like Seoul. In order to establish maintenance strategy of road infrastructures
under de-icing salts laden environment, it is necessary to examine environmental characteristics and its response to the existing facilities. The purpose
of this study is to evaluate the deterioration environment of road infrastructures. Additional purpose is to develop a design model and details for durability
design of infrastructures under de-icing salts laden environment, considering mainly a build-up rate of surface chlorides. Concentration of external
chloride solution and surface chloride content were calculated at the level of average de-icing salts for 5 years, ratio of auxiliary road of 17.5 to 30%,
and effective exposure area to snow 50 to 80%. The chloride build-up rate was 0.073 ~ 0.077% / year and the maximum surface chloride content
was calculated to be 2.2 ~ 2.31% by concrete wt. This study is expected to be used for establishing integrated strategy of road infrastructures, such
as predicting chloride profiles or degree of chemical corrosion to exposure concrete.
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Fig. 1 Various types of deterioration of road infrastructures due
to de-icing salts
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Table 1 Experimental program for simulating deterioration of concrete
due to de-icing chemicals

Code / Chloride Cause of deterioration
Research solution

ASTM C 672 (2012) CaCl, 4%  Scaling

MTO LS-412 (1997) NaCl 3%  Scaling

RILEM TC 117-FDC/CDF NaCl 3%  Scaling

(1996)

Svensk Standard SS 13 72 NaCl3%  Scaling

44(2005)

Jain et al. (2012) NaCl 23%  Spalling under wetting
MgCl, 25% and drying

CaCl, 28%
NaCl 14%  Spalling under freezing

MgCl, 15% and thawing
CaCl, 17%
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Fig. 2 CaCl,~Ca(OH),~H,O phase diagram for different Ca(OH,) / CaCl, molar ratios (Rm) developed from Farnametal.(2015b)
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Fig. 3 Amount of snow cover vs. amount of de-icing salts sprayed to
roads in Seoul for 5 years
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Fig. 4 Concentration of external chloride solution melted from de-icing salt on the road with exposure area A, and ratio of arterial road A, for last Syears
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Fig. 5 Maximum chloride content of concrete with external chloride
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Table 2 Level of corrosion environment by means of surface chloride
content

Researcher Corrosion  Surface chloride content (kg/m?)
Low 0~24(1.8)
Weyer et al. Moderate 2.4 ~4.7 (3.5)
(1992) High 47~5.9(53)
Severe 59~89(74)
Berke and Moderate ~ Max. 15.0 (rate 0.15 kgf/m’/year)
Hicks (1992) Severe Max. 17.8
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Table 3 Surface chloride content (C/)of concrete with time
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Fig. 6 Chloride levels, by region of North America (Life 365 2018)

Researcher Equation Notation
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(15) A: constant, 3.667
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Fig. 7 Chloride build-up rate to form maximum chloride content in concrete with w/c ratio
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w/c Unit weight (kg/m’)

Water Cement Sand Gravel
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