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Abstract

This study classified oyster shells that produced as a industrial waste into 3 distribution by washing, drying and
processing them. Mortar specimens with a constant ratio by using this to substitute fine aggregates were made,
and the specimens were heated under the heating conditions of 300C, 600°C and 900°C based on the 28-day age.
On the age of 28 days, the plain flexural strength was found to be 9.2MPa, and in O 0.15, it was shown to be 4.4~
79MPa depending on the substitution rate. It was found to be 44~7.7MPa in O 1.2~25 depending on the
substitution rate, and last but not least, it was shown to be 6.1~88MPa in case of O 25~5.0 depending on the
substitution rate. In case of the compressive strength of the 28-day age, it showed the difference of 23.6~43.2MPa
in O 0.15 depending on the substitution rate, and 20.4~45.1MPa in O 1.2~2.5 depending on the substitution rate,
and last but not least, 17.1 ~40.4MPa in case of O 25~5.0. As a result of measuring the residual strength through
heating, in case of substituting fine aggregates less than O 0.15 by 100%, it showed the lowest strength reduction
ratio, and it is expected that the heat-resisting property could be achieved through processing and proper mixing

of oyster shells through these results.
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Remaining Strength of Fireproof Mortar using the Oyster Shell as a Fine Aggregate
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Table 1. Factors and levels
Number of
Factor Levels levels
Particle size of 0.15Under, 1.2~2.5, 3
oyster shell(mm) 25~5.0
Replacement
Rate(%) 25, 50, 75, 100 4
Heating 300, 600, 900 3

temperature(C)
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Figure 1. The image of the oyster shell
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Table 2. Mix design

Unit weight(g/em)

D Cement SV 0015% 012 025
Plain 3.00
OSA0.15U 25%° 225 0.75
OSA0.15U 50% 1.50 1.50
OSA0.15U 75% 0.75 2.25
0OSA0.15U 100% 3.00
OSA1.2 25% 2.25 0.75
OSA1.2 50% 1 1.50 150
OSA1.2 75% 0.75 2.25
OSA12 100% 3.00
0SA25 25% 2.25 0.75
0SA25 50% 1.50 150
0SA25 75% 0.75 2.25
0SA25 100% 3.00
Note 1) S : Sand
Note 2) OOyster shell)0.15, 1.2, 25 : Oyster shell(subscript is  partide size)

Note 3) OSA0.15U 25% : 25% is aggregate replacement ratio
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Table 3. Physical properties of oyster shell
Division Physical property
Density  Water absorption ratio  Fineness
Type (g/em) (%) modulus
Oyster shell 1.78~2.13 10.01 3.97~4.92




Table 4. Chemical properties of aggregate(oyster shell)

Great quantity of Small quantity of

element Ratio(%) element Ratio(%)

CaCO3 92.1 Fe,03 13
SiOz 38 AlOs 1.1
P20s 23 MnO 0.1
K0 1.7 S0 03

Figure 2. SEM image of oyster shell(left 10m, right 504m)
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Figure 3. An electric furnace
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Figure 5. Compressive strength(before heat)
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Figure 9. Compressive strength of material age 3days
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Figure 13. 300°C Remaining compressive strength
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Figure 14. 600°C Remaining flexural strength
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