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ABSTRACT

This research aims to utilize ground oyster shell waste (OSW) to replace ordinary Portland cement
(OPC) in interlocking blocks. OSW was used to replace OPC at 0, 10, 20, 30, 40 and 50 wt% of binder (CT,
100SW, 200SW, 300SW, 400SW and 500SW) in interlocking blocks. The ratio of binder (OPC and OSW) to
lateritic soil was 1:6 %wt. The properties of interlocking blocks such as compressive strength at 28, 90 days and
water absorption capacity at 28 days were investigated. The result showed that at the age of 28 days CT
interlocking blocks had compressive strength and water absorption capacity about 6.3 MPa and 79 kg/m3,
respectively. At the same age, the interlocking blocks 100SW, 200SW, 300SW, 400SW and S00SW had
compressive strength about 6.3, 5.6, 5.0, 4.9, 4.8 and 4.5 MPa, respectively, while, the water absorption capacity
of interlocking blocks was 79, 84, 91, 121, 148 and 155 kg/m3, respectively. At the later age of 90 days, CT
interlocking blocks had compressive strength of about 8.4 MPa, while, the interlocking blocks 100SW, 200SW,
300SW, 400SW and 5S00SW had compressive strength about 7.4, 6.5, 6.0, 5.9 and 5.6 MPa or 88, 77, 71, 70 and

67% of CT interlocking blocks, respectively.

Key words: oyster shell waste, not process burning, compressive strength, water absorption, interlocking block
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M3 1 Physical properties and chemical composition (%) of ordinary Portland cement (OPC), ground oyster

shells waste (OSW) (Klathae and Horpet, 2019)

Materials OPC OSW
Specific gravity 3.15 2.48
Physical
Median particle size, d,, (um) 16.50 60.53
Properties >
Blaine fineness, (cm/g) 3,400 1,200
Silicon dioxide (SiO,) 20.80 431
Aluminum oxide (AL,0,) 5.50 1.17
S Femic oxide (Fe,0,) 3.16 0.40
&
= Calcium oxide (CaO) 64.97 48.85
o
3,
g Magnesium oxide (MgO) 1.06 0.99
Q
s Potassium oxide (K,0) 0.55 0.14
E
2 Sodium oxide (Na,O) 0.08 0.87
Q
Sulfur trioxide (SO3) 2.96 0.62
Loss on ignition (LOI) 1.40 40.37
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15199 2 Mixture proportions (Binder: Lateritic soil, 1:6)

75815398 YH1INNDeNA 11 1ag51¥UIAaATI%Y 14(2) : 358-371 (2565)

Interlocking block kg/m3

Symbols OPC Oosw Lateritic soil Water W/B

CT 240 - 1,440 235 0.98
100SW 216 24 1,440 235 0.98
200SW 192 48 1,440 235 0.98
300SW 168 72 1,440 235 0.98
400SW 144 96 1,440 235 0.98
500SW 120 120 1,440 235 0.98

Remark: OPC: Ordinary Portland Cement Type I, OSW: Ground Oyster Shell Waste
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13197 4 The costs of interlocking blocks

Mixture proportions, (Binder: Lateritic soil, 1:6), [kg. (Baht/kg)]

Specimen
OPC Lateritic soil Baht/Block

CT 0.83 (2.98) 4.95 (0.50) 4.93
100SW 0.74 (2.98) 0.08 (0.40) 4.95 (0.50) 4.72
200SW 0.66 (2.98) 0.17 (0.40) 4.95 (0.50) 4.51
300SW 0.58 (2.98) 0.25 (0.40) 4.95 (0.50) 4.29
400SW 0.50 (2.98) 0.33 (0.40) 4.95 (0.50) 4.08
500SW 0.41 (2.98) 0.41 (0.40) 4.95 (0.50) 3.87
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Specimen 100SW 200SW 300SW 400SW 500SW
Price Materials (Baht/Block) 4.72 4.51 4.29 4.08 3.87
Price Materials/Days (200 Block/Days) (Baht) 944 902 859 816 774

Price Materials/Years (20 Days/Month) (Baht)

226,591 216,374 206,158 195,941 185,724

Labor Cost /Years
96,000
(400 Baht/2 Man/20 Days/Month) (Baht)
Machine Cost (Baht) 22,000
Summary Cost (Baht) 345,535 335276 325,017 314,757 304,498

Sale Price/Block (Baht)

9.50

Amount Block of Return (Block)

36,372 35,292 34,212 33,132 32,052

Month of Return (Month)

9.09 8.82 8.55 8.28 8.01

Remark: OPC: Ordinary Portland Cement Type I, OSW: Ground Oyster Shell Waste
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