A Study on the Fundamental Properties of Concrete Using of the Oyster Shells
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Abstract

This study is to analyze the application of the oyster shells as a substitute fine ag-
gregate of concrete. For this purpose, the fundamental experiments of the composed materials
and the variations of the main factors on it were considered and then the variations of work-
ability and strength properties of the specimens with each case were also studied. The ex-
perimental results on the properties as construction material showed that the use of oyster
shells in concrete would not cause abnormal chemical reactions or lead to the formation of
any new objects, the workability and strengths decreased with increase in proportion of oys-
ter shells. The compressive strength of concrete with oyster shells is developed as much as
that of normal concrete and the grain size of oyster shells is superior on 3.0 5.0mm and the
percentage of substitution of them to fine aggregate about 30% from the properties of con-
crete with them. The relationship equation between compressive strength and tensile strength
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Table 1
)
1o | nsol. | sio, | Fe.0s | ALO: | Ca0 | ligo | SO
0.9 0.1 |20.9| 3.2 | 6.0 |62.6] 3.3 | 2.3 |3.14
Table 2
® | (kg
- - 2.59 | 1.85 | 1.61| 1652
5 2.737| 2.658 | 2.687 | 6.67 | 1.09| 1551
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Table 4

w/c /)
%
() o
; 60 | A-60-n-0 | O | 268 | 446 0 759 | 1518
-1| 10 | 268 | 446 | 76 | 681 | 1518
-3| 30 | 268 | 446 | 228 | 531 | 1518
= ) 5| 50 | 268 | 446 | 380 | 379 | 1518
il 55 | B-55-n-0 | O | 184 | 335 0 759 | 1518
-1| 10 |184| 335 | 76 | 681 | 1518
Photo 1 -3| 30 | 184 | 335 | 228 | 531 | 1518
60 | B-60-n-0 | 0 | 201 | 335 0 759 | 1518
Table 3 1] 10 201 335 | 76 | 681 | 1518
-3| 30 |201| 335 | 228 | 531 | 1518
5| 50 |201| 335 | 380 | 379 | 1518
(D) )
/) 65 | B-65-n-0| 0 |218| 3% | 0 | 759 | 1518
5.073.0 |2.27| 2.36 | 2.50 | 3.90 | 914.9 | 40.3 -1| 10 | 218 | 335 | 76 | 681 | 1518
3.001.0 |2.27| 2.38 | 2.54 | 4.45 | 938.9 | 41.4 -3| 30 | 218 | 335 | 228 | 531 | 1518
1.0 2.28 | 2.41 | 2.61 | 5.21 | 1050.7 | 46.1 5| 50 | 218 | 335 | 380 | 379 | 1518
2.27| 2.38 | 2.55 | 4.52 | 968.2 | 42.6 60 | C-60-n-0 | 0 | 134 | 223 0 759 | 1518
-1| 10 | 134 | 223 | 76 | 681 | 1518
-3| 30 | 134 | 223 | 228 | 531 | 1518
*n: ,ab5.00 3.0 , b:3.00 1.0 , c:1.0
110410 24
5.0mm, 3.0mm, 1.0mm
(Photo 1) . ’ ’
Table 3 "
415
. KS F 2403
2.3
Table 4 .
®10 x20
3
2.4 KS F 2402
AE
9 3 (005. 7y 171



KS F 2405

, KS F 2423
, KS F
2132
SD400 D10 10cm
3.
3.1
3.1.1
Table 5
Table 6
X (XRF)
Fig. 1 Table 5 5%
Table 5 ( : %)
A B o D E
MgO 0.618 | 1.372 | 1.346 | 1.422 2.455
AlOs 0.947 | 6.851 | 3.09 | 4.422 | 10.714
Si0, 2.656 | 35.251 | 11.695 | 21.967 | 33.797
P20 0.275 | 0.142 | 0.187 | 0.176 0.28
S0s 0.616 | 1.839 | 1.757 | 2.093 1.889
cl 0.071 - 0.042 | 0.041 -
K20 0.126 | 1.911 | 0.875 | 1.309 1.614
Ca0 93.988 | 46.959 | 76.821 | 63.703 | 38.613
Ti0, - 0.33 | 0.278 | 0.286 0.603
MnO - 0.213 | 0.215 | 0.235 1.097
Fe0s 0.45 4.946 | 3.443 | 4.119 7.994
Zno - 0.109 | 0.12 | 0.133 0.769
Sro 0.253 | 0.055 | 0.132 | 0.092 0.074
Zr0, 0.45 0.022 - - 0.028
PbO - - - - 0.074
A B: ( + )C +
D + + E: + +
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Table 6 XRD
A -
B + 1:1 W/C=60%, 28
) W/C=60%, 28
¢ * 11 :1.0° 3.0m
+ + 4. W/C=60%, 28
D 2:1:1 :1.0" 3.0mm
E + + |1:1.5/2 : W/C=60%, 28
1.5/2 : 3 :1.07 3.0mm
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Table 7 (kaf/ )
) 7 14 21 28 91 7 28
A-60-a-0 0 193.21 200.32 221.54 240.64 241.98 19.21 20.90 13.52
A-60-a-1 10 137.93 145.15 157.03 183.13 213.48 17.96 17.98 12.22
A-60-a-3 30 156.44 163.19 180.38 182.07 204.78 16.71 17.61 9.04
A-60-a-5 50 158.09 166.58 176.56 180.16 193.74 16.02 17.40 8.81
B-55-a-0 0 168.62 170.40 184.41 208.81 242.34 20.27 21.22 12.49
B-55-a-1 10 158.09 160.64 184.41 197.35 220.27 19.74 19.84 9.87
B-55-a-3 30 155.97 159.16 172.95 185.26 227.27 18.25 19.36 8.54
B-55-a-5 50 157.03 163.19 173.37 175.07 205.42 17.05 18.09 8.49
B-60-a-0 0 113.74 145.36 174.22 177.61 198.63 16.18 21.49 13.66
B-60-a-1 10 106.95 166.37 170.83 177.19 189.03 15.76 20.74 12.54
B-60-a-3 30 100.80 143.45 151.94 187.17 193.11 14.37 20.21 9.94
B-60-a-5 50 117.77 159.16 180.59 182.92 183.13 14.32 19.95 9.62
B-60-b-0 0 110.98 140.69 148.97 176.13 195.02 16.18 23.08 13.66
B-60-b-1 10 123.93 131.14 138.36 173.59 184.62 15.12 20.01 8.64
B-60-b-3 30 123.08 130.51 146.13 166.37 209.02 11.45 20.90 8.46
B-60-b-5 50 109.07 113.96 117.77 143.67 178.04 11.14 19.74 5.32
B-60-c-0 0 123.93 134.54 151.30 172.74 220.70 15.33 20.80 13.66
B-60-c-1 10 110.77 142.39 142.39 162.98 178.47 14.69 19.21 10.96
B-60-c-3 30 108.65 135.81 173.80 196.50 199.47 13.74 17.93 8.56
B-60-c-5 50 113.32 129.32 136.02 170.61 199.47 11.88 16.87 3.31
B-65-a-0 0 131.36 134.33 136.87 169.55 170.61 18.57 20.00 11.46
B-65-a-1 10 114.59 130.93 137.19 148.97 170.40 18.52 18.78 12.29
B-65-a-3 30 117.99 126.05 139.42 141.12 152.36 15.07 18.73 10.48
B-65-a-5 50 108.65 113.11 121.81 122.66 129.45 13.79 16.87 -
C-60-a-0 0 47.32 62.81 68.12 105.68 123.93 14.01 17.75 9.92
C-60-a-1 10 51.78 57.08 59.63 73.64 83.40 12.31 13.74 8.29
C-60-a-3 30 89.98 105.25 107.59 111.20 114.38 10.04 11.09 6.08
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