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ABSTRACT

To evaluate the practical application of oyster shells(OS) as construction materials, an experimental study was
performed. More specifically, the long-term mechanical properties and durability of concrete blended with oyster
shells were investigated.

Test results indicate that long—term strength of concrete blended with 10% oyster shells is almost identical to
that of normal concrete. However, the long-term strength of concrete blended with 20% oyster shells is
appreciably lower than that of normal concrete. Thereby, concrete with higher oyster shell blend has the possibility
of negatively influencing the concrete long-term strength. Elastic modulus of concrete blended with crushed oyster
shells decreases as the blending mixture rate increases. Namely, the modulus is reduced to approximately 10~15%
when oyster shells are blended up to 20 % as the fine aggregate.

The drying shrinkage strain increases with an increasing crushed oyster shells substitution rate. In addition, the
existing model code of drying shrinkage and creep do not coincide with the test results of this study. An adequate
prediction equation needs to be developed.

The utilization of oyster shells as the fine aggregate in concrete has an insignificant effect on freezing and
thawing resistance, carbonation and chemical attack of concrete. However, water permeability is considerably
improved.
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Table 1 Mixture proportions of concrete

Type of| W/C|S/a| Unit weight (kg/m°) AEA |[WRA|SP
mixture| (%) (%) W | C S G | (%) | (%) (%)

NNO | 45 |43 |175|389| 723 1,021} 002 | 025 | -

0510 | 45 | 43 |17513891651(70)11,021| 0.03 | 1.00 | -

0520 | 45 | 40|1751389|538(130)|1,075] 0.02 | - |16

Note: values in parentheses are OS substitution contents.
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Table 2 Test variables for long-term mechanical

properties
Item Content Details
Compressive 7, 14, 28 days,
strength KS F 2405 2, 3, 6, 12 months
Elastic Stress—strain 14, 28 days,
modulus curve 6, 12 months
. Temperature(23£1TC),
ong | Length - porative humidity (5063%)
g Drying start: age 7 days
Cree Length Average of three specimens
v variance  |Load applying: age 14 days

Table 3 Test variables for durability

Resistance )
item Content Details
Freezing Dynamic modulus of

KS F 2456 elasticity and weight

variances with age
Carbon dioxide
concentration: 10%
Sulfuric acid 5%
Hydrochloric acid 2%
Permeated content
with case

and thawing

. Carbonation
Carbonation depth

Chemical Weight
corrosion | reducing rate

Permeability | KS L 5105
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Table 4 Summary of compression properties (unit : MPa)

Age Compressive strength Elastic modulus (x10")

SR 7 days | 14 days | 28 days |2 months|3 months |6 months| 1 vear | 14 days | 28 days |6 months| 1 year
0% 258 292 29.3 33.7 339 388 406 340 3.35 3.4 348
10% 25.3 28.7 29.1 319 339 36.5 39.2 2.98 312 3.34 3.14
20% 250 29.6 29.6 31.2 30.0 34.3 372 2.86 299 3.27 294
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Fig. 2 Compressive strength development with SR of OS

B 4.0 : Tt

o

=

<t

9 35 - -\./.—\.

X

3

530

3

£ —8— SR=0%

o25 | —A—SR=10%

3 —e— SR=20%

LU 2.0 . - . . _ .
14 days 28 days 6 months 1vyear

Age

Fig. 3 Relation between elastic modulus and SR
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Fig. 4 Shrinkage-time curve with SR
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Fig. 5 Influence of SR on shrinkage strain
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Fig. 6 Comparison of test results and predicted values
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Table 5 Summary of each strain with SR (at 1 month)

Iéiztﬁlctag;g?; Creep strain | Total strain
SG = 0% 267 183 450
SG = 10% 305 159 464
SG - 20% 318 181 499
(unit : x107%)
32 78 EM
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iy . . . Permeated Permeated Ave. Permeated | Permeabilit
SR (%) |Initial weight (gf) | Dried weight (gf) weight (gf) content (gf) content {(gf) y ratio
0 1,530.98 1,483.50 1,486.11 2.61 0845 ~
1,510.27 1,463.40 1,466.48 3.08 '
10 1,478.78 1,426.00 1,426.52 0.52 0640 022
1,474.24 1,423.20 1,423.96 0.76 ' '
2 1,353.61 1,304.90 1,305.34 0.44 0525 0185
1,350.59 1,301.80 1,302.41 061 ' '
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