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An Experimental Study on Nondestructive Properties of
Crushed Opyster Shell Concrete

I T A T
Sung, Chan Young - Seo, Dae Seuk - Min, Jeong Ki

Abstract

This study is performed to evaluate experimentally the nondestructive properties of the
concrete that is treated with crushed oyster shell powder of 0.15mm or smaller in
diameter.

The ultrasonic pulse velocity of crushed oyster shell concrete(COSC) is in the range of
4,110~4,267m/s, and the dynamic modulus of elasticity of COSC range from 288 % 10° to
318 % 10°kgf/cm®. The ultrasonic pulse velocity and dynamic modulus of elasticity are
similar to those of normal portland cement concrete. The highest ultrasonic pulse velocity
and dynamic modulus of COSC are measured at the 25% addition rate by weight of
crushed oyster shell powder. The acid-resistance is increased with increase of the content
of crushed oyster shell powder. The acid-resistance of COSC with 15% addition rate by
weight of crushed oyster shell powder is 1.6 times greater than that of normal portland
cement concrete.

It is concluded that the addition of crushed oyster shell powder lo normal portland
cement concrete contributed to improve the nondestructive properties of concrete,
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Table 1. Physical properties of normal portland ce-
ment

Setting time Compressive strength

Specifi
pecttic (h-min) (kef/ed)

gravity Initial | Final | 3days | 7days | 28days

315 3~7 | 7~20 194 216 323

Table 2. Chemical composition of normal portland

cement
(Unit: %)

Si0s | ALO; | Ca0 | MgO | SOs | KO | NawO | FexOs

2109 | 484 | 638 | 332 [ 309 | 113 | 029 | 239
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Table 4. Physical properties of crushed oyster shell

Unit . Specific .
. Size ) Specific surface
weight (mm) Colour | gravity area (cml/gf)
1 o
(kgf/m®) (201C) 8
997 { 0.15 | White 2.31 4,889

Table 5. Chemical composition of crushed oyster shell
(Unit: %)

S0z | Ca0 | MgQ | NaO | KO | FexOs | 1g. loss

6047 | 39.05 | 039 | 002 | 0.02 | 001 0.04

Table 3. Physical properties of aggregate

L , Specific Absorption ratio Unit weight
FM )
Classification Size (mm) | - avity (20C) (%) (kgf/m®)
Course Rounded tiver | 76 19 2.66 259 7.26 1.452
aggregate gravel
Fine aggregate | Natural sand 0.595—4.75 2.61 2.34 2.32 1,476
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Table 6. Mix design of crushed oyster shell concrete
(Unit: kgf/m®)

Oyster 5/a | Slump
Type |Cement Gravel W
ype [Cement| Sand |Grave shell ater %) | (cm)

S1) 372 | 754 |1131) O 192
S2 1 361 | 747 | L121 9 192
53 352 | 743 (1,115 18 | 182
54 | 343 | 742 |1113| 27 | 193 | 40 [8=1
S5 ) 334 | 740 {11100 37 | 193
S6 | 325 {738 |1,107| 46 | 193
37} 316 | 736 | 1,104 55 | 193
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Table 7. Ultrasonic pulse velocity of crushed oyster
shell concrete

Type Ultrasonic pulse velocity (m/s)
S1 4,244

52 4,267

53 4,259

54 4,191

55 4,145

36 4,129

3S7 4,110
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Table 8. Dynamic modulus of elasticity of crushed
oyster shell concrete

Type Dynamic mo?ulus ofzelasticity
(X 10°kgf/cm?)
51 308
52 318
S3 3n
54 302
35 298
56 296
57 288
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Table 9. Mass loss ratio of crushed oyster shell concrete

(Untt : %)
Immersed period(days)
Type
20 23 25 27 29 30 32
S1 25.16 26.13 27.21 28.36 2997 31.06 32.27
32 24.31 25.03 26.43 28.03 29.76 30.64 31.26
33 23.65 24.39 25.14 26.63 2781 29.34 3082
54 22.18 23.67 24.39 2527 26,43 2719 29.48
55 21.76 2207 23.66 24.46 25.15 26.03 28.42
S6 19.81 21.92 22.79 23.18 24.26 25.87 26.68
37 1843 19.61 21.06 23.07 2397 24 56 2583
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