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Abstract : This study aimed to develop flowable backfill material using oyster shell, coal ash, and surplus soil. The high tem-
perature (>800 C) reaction was required to convert CaCOjs to CaO. The solid specimens formed by pozzlanic reaction between
CaO and coal ash showed low unconfined compressive strength. The effect of kaolin and blast furnace slag was also examined. It
was found that CaO and coal ash could not be utilized due to high cost and low performance. The use of oyster shell without
calcination (CaCOs) was evaluated. The specimens composing of oyster shell and cement showed the higher unconfined com-
pressive strength than that composing of coal ash and cement. However, use of oyster shell is limited in mortar due to the presence
of salt. Addition of soil into oyster shell-coal ash-cement mixture satisfied the specification of flowable backfill material by
optimizing their ratio.

Keywords : Flowable backfill material, Oyster shell, Coal ash, Cement, Surplus soil
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Figure 1. TG-DTA curve of oyster shell.
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Figure 2. XRD spectrum of oyster shell (a) and calcined oyster shell at 1000 C (b).
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Figure 3. XRD spectrum of coal ash.
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Table 1. Effects of blending and curing condition on the unconfined compressive strength of test samples and experimental reproducibility

Sample Components (g) Blending and curing Unconfined compregsive
Calcined oyster shell (CaO)| Coal ash | Water | Mechanical mixing | Cooling | Curing (day) | Antifoam strength (kge/cm”)
1 100 100 120 No Air 14 No 5.1+0.2
2 100 100 120 Yes Air 21 No 10.7£3.0
3 120 120 120 Yes Water 21 Yes 135+1.1

* All samples were kept in cold water bath (0 C) to remove released heat after mixing before curing
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Table 2. Effects of pozzolanic materials and their ratio on the unconfined compressive strength of samples

Sample Components (g) Unconfined comprezssive strength
Calcined oyster shell (CaO) Coal ash Kaolin Blast furnace slag | Water (kge/em’)
1 60 180 - - 120 2.6+04
2 120 120 - - 120 135+1.1
3 180 60 - - 120 11.5+12.3
4 120 - 120 - 120 9.0+24
5 120 - - 120 120 11.0£1.0

Table 3. The effects of blending ratio of oyster shell and cement on the unconfined compressive strength and flowability of samples

Components (g) Unconfined compressive strength
Sample 2 Flow (cm) pH
Opyster shell (CaCO3) Cement Coal ash Water (kge/em’)
1 120 - 120 100 Nil 12.4+0.1 7.5
2 90 30 120 100 145+1.3 120+1.1 11.0
3 60 60 120 100 39.9+10.7 14.1+0.6 12.0
4 30 90 120 100 948+1.2 18.6+0.2 12.0
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Table 4. The effect of blending ratio of oyster shell, cement, and coal ash on the unconfined compressive strength and flowability of samples

Components (g) Unconfined compressive strength
Sample > Flow (cm) pH
Oyster shell (CaCO3) Cement Coal ash Water (kge/cm”)
1 60 60 120 100 35.0+£83 153+0.6 12
2 - 60 180 100 28.5+5.0 109+0.7 12
3 180 60 - 100 50.1+1.4 22.5+£0.6 12
4 100 20 120 100 54428 10.7+£0.3 10

Table 5. The effect of blending ratio of oyster shell, cement, coal ash, and soil on the unconfined compressive strength and flowability of

samples
Sample Components (g) Unconfined compregsive strength Flow (cm) | pH
Opyster shell (CaCO;3) | Cement | Coalash | Soil | Water (kge/em’)
1 15 15 30 180 100 52+04 15.6+0.1 10
2 30 30 60 120 100 135+1.4 16.0+1.1 10
3 45 45 90 60 100 26.1 +3.5 159+1.2 11
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