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Physical and Mechanical Properties of Concrete with Oyster Shell
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Abstract

This study is performed fo evaluate the physical and mechanical properties of oyster
shell concrete,

The result shows that the unit weights of concrete with oyster shell are less by 1% —
2% than that of the normal cement concrete. The highest strengths are achieved by 2.5%
oyster shell concrete, with increased compressive strength by 4%, tensile strength by 6%
and bending strength by 7% than that of the normal cement concrete, respectively. The
static modulus of elasticity is in the range of 290%10°~314x10°%kgf/cm® for 2.5~7.0%
oyster shell concrete, which has showed about the same compared to that of the normal
cement concrete, The Poisson's number of oyster shell concrete is less than that of the
normal cement concrete.

Accordingly, ovster shell concrete will improve the properties of concrete.
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&3 sy Table 1 3 29 2tk Table 4. Physical properties of oyster shell
. . . Specific Specifi
Table 1. Physical properties of mnormal Portland Unit weight| Size bee pecimie
R (kgf/m") | (mm) Colour | gravity | surface area
cemen £ (200) | (em¥g)
- Setling time Compressive strength aq7 ¢ 015 White 231 4839
Specific|  (h-mun) (kef/ct)
gravity
Initial | Final | 3days | 7days | 28days
Table 5. Chemical composition of oyster shell
3.15 3-7 7-20 194 216 323 (Unit : %)
S5i02 | Cal | MgO | Nap0C | K:0 | Fe, 05 llg. loss
Table 2, Chemical compesitions of normal Portland 60.47 1 39.05 | 0.39 | 0.02 | 0.02 | 0.01 J 0.04
cement
(Unit : %)
z [ :
510, | ALOA| Ca0 [M20 | S05 | K20 | NazO [Fex0s 2. SAIH| M=
2109) 484 |163.85) 332 ) 309 | 113 | 029 | 2.39 b =3z|E Hig
HE ZAUEY g2 A=E sy e
L= X 8 EYFHE 9FE st AE, HE 324 2
B o] A12E BETA B & TAE 2 FLEA Y wgvg ZASEY 9 HES
sdoA AMHS HABAoY, BEAH gL AEA(AAE+HAE)FF) 0%, 25%. 5%. 7.5%,
Table 33 Zoh
Table 6. Mix design of oyster shell concrete
Table 3. Physical properties of ageregate (Unit © kgf/m®)
Specific| Absorption Unit Oyster S/a |Slump
Classification Size gravity| ratio  |{FM| weight Type|Cement | Sand | Gravel ahell |vater| o (cm)
(mm) . 3 ] T
(20C) | (%) (kgf/m°)
31 372 | 754 | 1,131 0 192
Coarse Rounded
mver | 476~10 | 266 | 259 |726| 1452 52| 361 {747 11121 9 | 182
aggregale
gravel S3 | 352 | 7431115 | 18 | 192
Fine | Nawsal)o coe 5| 261 | 23 |22 1476 Se | 343 {742 | 1113 27 | 193 | 40 | 8=1
aggregate| sand
55 334 740 | 1,110 37 193
oom S6 | 325 | 738 | 1107 | 45 | 1931
£ 99 A Aee $A9E Adgas 5| 9 [ [ue] e [ ]
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Table 7. Test results of oyster shell concrete

Unit weight Strength (kgf/cm?)
Tyee (kgf/m®)
gr/m Compressive | Tensile | Bending

S1 2,258 320 30 70
52 2,240 333 32 75
33 2.230 327 31 71
54 2,227 302 30 68
55 2,223 291 29 67
56 2,218 281 28 65
57 2213 259 25 59
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Table 8. Strength ratio of oyster shell concrete

Type oo g/ 0¢ g/ oy
51 0.093 0.218 0.428
52 0.096 0.225 0.426
S3 0.094 0.217 0.346
54 0.099 0.225 0.441
S5 0.099 0.230 0.432
56 0.099 0.231 0.430
57 0.096 0.227 0.423
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Table 9. Static modulus of elasticity and Poisson's
ratio of oyster shell concrete

Mix Static modulus Poission's
T of elasticity
YBE | 10%kgf/em® | Ratio(1/m) | Number(m)
Sl 288 0.253 3.95
S2 314 0.295 3.38
S3 312 0.267 374
Sq 290 0.237 422
35 277 0.214 4.67
S6 262 0.196 5.10
S7 259 0.193 518
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Table 10. Strain of oyster shell concrete

Strain (x10™)
Mix Type
Longitudinal Horizontal
S1 0.425 0.107
52 0.468 0.138
33 0.438 0.116
54 0.421 0.099
355 0413 0.088
6 0.375 0.073
S7 0.302 0.058
400
350 51
300} 52
< 250 53
5_ i S5
g 200t 56
E 150} 54
0 57
100r
50}
0

0.00 0.25 0.50 0.751.00 7,256 1,60 1,75 2.00 2.25

Strain(x 10%)

Fig. 1. Stress-strain curves of oyster shell concrete
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