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MBA . sEST - SR - ZEYT - FoEt . dsis

Sim, Jongsung - Park, Cheolwoo - Park, Sungjae - Kang, Taesung - Ju, Minkwan - Kim, Taesoo

ABSTRACT

This study was conducted to assess the durability of Chloride-inhibiting Low-Heat Cement
while being subjected to freezing—thawing during winter seasons. Although durability varies
slightly depending on the conditions of the jobsite, frost damage to concrete resulting from
repeated freezing and thawing over the course of seasonal changes is the leading cause behind
lowered concrete durability. in addition, concrete that has been subjected to freezing and thawing
during the winter season develops a significant amount of expansive force at the core and begins
to exhibit signs of damage, such as cracking, peeling, and detachment from the aggregate.

Therefore, this study fabricated test specimens wusing a Chloride-inhibiting Low-Heat
Cement(CLC) and the widely used blast furnace slag cement(BFS) and Ordinary Portland
Cement(OPC) with water-to-cement ratios of 35%, 40% and 45%, respectively, to assess the
durability index of the CLC as per resistance to freezing-thawing. The specimens were then
tested using the KS F 2456 method (Testing method for resistance of concrete to rapid freezing
and thawing) to measure the dynamic modulus of elasticity. The dynamic modulus of elasticity
measurements were then used to derive the durability indices.

By comparing the durability indices, it was confirmed that CLC, BFS, and OPC all had superior
durability.
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1 OPC 40.0 46.0 160 | 400 | 805 | 963 0.7 0.06 17.0 5.7
2 35.0 45.0 160 | 457 | 759 | 946 0.5 0.03 175 3.6
3 BFS 40.0 46.0 160 | 400 | 799 | 956 0.5 0.03 20.0 4.8
4 45.0 47.0 160 | 356 | 834 | 959 0.5 0.03 18.0 55
5 35.0 45.0 160 | 457 | 749 | 933 045 |0.11 17.0 37
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o V(Z//(j 0 | 30 | 60 | 9 | 120 | 150 | 180 | 210 | 240 | 270 | 300
Cycle| Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle
OPC 40 |5259 5219 | 5171 | 5137 | 5106 | 5073 | 5041 | 5009 | 4,975 | 4,939 | 4,892
35 5321|5311 | 5293 | 5,280 | 5276 | 5265 | 5250 | 5249 | 5235 | 5229 | 5201
BFS 40 5,237 5,201 | 5,155 | 5,114 | 5078 | 5,035 | 4,999 | 4,965 | 4,928 | 4,892 | 4,851

45 |5187| 5137 | 5,093 | 5058 | 5,024 | 4991 | 4951 | 4909 | 4,871 | 4831 | 4,789
35 5305|529 | 5,289 | 5278 | 5268 | 5251 | 5249 | 5239 | 5223 | 5217 | 5195
CLC 40 |5125| 5,121 | 5,095 | 5,056 | 5,028 | 4,997 | 4971 | 4941 | 4907 | 4871 | 4,833
45 |5153| 5,121 | 5083 | 5,048 | 5,012 | 4976 | 4941 | 4906 | 4,868 | 4831 | 4,792
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AR \?i//? 0 | 30 | 60 | 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300
Cycle| Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle

OPC 40 | 100 | 9848 | 98.17 | 98.69 | 98.80 | 98.71 | 98.74 | 9873 | 98.65 | 9856 | 98.47
35 | 100 | 99.62 | 99.32 | 99.51 | 99.85 | 99.58 | 99.70 | 99.70 | 99.47 | 99.77 | 98.93

BFS 40 | 100 | 98.63 | 98.24 | 98.42 | 98.60 | 98.31 | 9858 | 98.64 | 9852 | 9854 | 98.33

45 | 100 | 98.08 | 98.29 | 98.63 | 98.66 | 98.69 | 98.40 | 98.31 | 9846 | 98.36 | 98.27
35 | 100 | 99.62 | 99.77 | 99.58 | 99.62 | 99.36 | 99.92 | 99.62 | 99.39 | 99.77 | 99.16
CLC 40 | 100 | 99.84 | 98.99 | 98.47 | 98.90 | 98.77 | 98.96 | 98.80 | 98.63 | 98.54 | 98.45
45 | 100 | 98.76 | 98.52 | 98.63 | 9858 | 98.57 | 98.60 | 98.59 | 98.46 | 9349 | 98.39
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