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ABSTRACT

The purpose of this study is to analyze the application of oyster shells (OS) as aggregates for concrete. For this
purpose, five reference mixes with W/C ratios of 04~06 at intervals of 0.05 were used. The replacement proportion
of OS was varied with ratios of 0, 10, 30, 50 and 100% by volume of fine or coarse aggregate in the reference
mixes. OS was washed and crushed for using as aggregates. New chemical reaction between crushed OS aggregate
and cement paste was tested through XRD and SEM analysis. Two strength properties (compressive and flexural)
were considered. Strength tests were carried out at the ages of 1, 3, 7, 14 and 28 days. The variations of
workability, air content and density, drying shrinkage of the specimens with different proportions of OS were also
studied. Finally, the hollow concrete block using OS as a substitute material for fine aggregate was made for

testing the application of OS.

Experimental results showed that any new chemical reaction did not occur due to mixing OS in concrete. The
workability and strengths decreased with increase in proportion of OS. The same trend was observed in density and
unit weight, but air content increased due to the inherent pores in OS, which showed a possibility to produce light
weight concrete with low strength by using OS as coarse aggregates for concrete. Tests on hollow concrete block
showed that the compressive strength and absorption ratio were satisfied with quality requirements when the fine

aggregate was substituted with OS up to 50% in volume.
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Table 1 Chemical composition of oyster shell

Chemical composition (%)

CaC03 Nazo Mg O 503
97.244 0.539 0.432 0.479
AlOs Si02 SrO P05
0.449 0.428 0.198 0.179

Table 2 Preparation of XRD test samples

Test samples
Oyster shell

Description
Oyster shell itself L
Portland cement mortar without

Mortar-1 oyster shell
_ Portland cement mortar mixed with
Mortar-2 10 % oyster shell instead of sand
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Fig. 1 XRD analysis of oyster shell and mortar
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Fig. 2 SEM analysis of concrete mixed with oyster
shells

Fig. 3 SEM analysis of concrete without oyster shell

Table 3 Experimental program

Condition Variables
Replacement | 0, 10, 30, 50, 100 % (Coarse)
ratio 0, 10, 30, 50 % (Fine)

Mix 510, 10-13, 19-25 mm (Coarse)
Less than 5mm (Fine)

40, 45, 50, 55, 60 %

Slump, Air content

Unit volume weight

0O.S grading
W/C ratio

Fresh concrete

Test 1l
Hardened Compresswe/' exural strength
Specimen weight, Drying
concrete .
shrinkage

Table 4 Physical properties of aggregates

Specific Absorption
Items gLr) avity FM. ( % Gmax
Fine 2.59 1.85 1.61 ~
Coarse 2.67 768 0.4 2bmm
Stone powder { 266 3.46 1.26 5mm
Table 5 Physical properties of oyster shells
Ttems Specitc | Ear | Absomtion
Fine 1.87 2.8 136
5~10 mm 48
Coarse {10~13 mm 1.85 59 9.2
19~25 mm 6.5
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Fig. 4 Grading of crushed oyster shells as coarse
aggregate
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Table 6 Design of mix proportions

. Unit weight (kg/m')
\?])//(): ?;A) Replgcegnent Replacement of fine aggregate | Replacement of coarse aggregate | Admixture(%)
6 6 ratio(%) W | C =
S G Shell S G Shell | Superplasticizer

0 175 | 438 785 985 - 785 985 0 -

40 | 45 30 175 | 438 550 985 168 78 690 205 -
50 175 | 438 393 985 279 785 493 341 -
0 175 | 383 - - - 734 1085 -
10 175 | 383 - - - 734 977 75

45 1 4 30 175 | 383 - - - 734 754 229 0.3
50 175 | 383 - - - 734 543 376
100 175 | 383 - - - 734 - 752
0 175 | 350 818 1026 - 318 1026 - -

5 | 45 30 175 | 350 573 1026 175 818 719 213 -
50 175 | 350 409 1026 291 818 513 356 -
0 193 | 350 797 1000 - 797 1000 -
10 193 | 350 726 1000 50 797 900 69

5 | 45 30 193 | 350 567 1000 164 797 691 214 0.3
50 193 | 350 398 1000 283 797 500 347
100 193 | 350 - 1000 566 97 - 694
0 175 | 292 839 1053 - 839 1063 - -

60 | 45 30 175 | 292 587 1053 179 839 737 219 -
50 175 | 292 419 1053 299 839 526 365 -
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Fig. 6 Slump variation for coarse aggregate by
replacement ratio
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