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1 . Calcium carbide residue (CCR)
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Table 1. Specifications of the used soil sample in this study.
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2 . Indirect tensile strength

3 . X-ray fluorescence
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1 . Silica Fume (SF)
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2 . Wetting-Drying
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Fig. 1. Effect of CCR and its different combinations with SF in improving the strength of soil under T= 20 °C
and different times of curing

1: Kaolinite [ALSi,05(OH),] 2: Quartz[SiO,] 3: Calcite [CaCO;]  4: Calcium hydroxide [Ca(OH),]
5: Calcium silicate hydrate (CSH) 6: Calcium aluminate hydrate (CAH)
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Fig. 2. XRD test results: a) natural soil samples, b) treated soil with cement, c) treated soil with CCR alone,
d) treated soil with the optimal combination of CCR-SF
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Ca*" + 2(OH)™ + AL Os (from clay and/or additive) —

3Ca0.Al1,03.3H,0  Calcium Aluminate Hydrate(CAH)
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Fig. 3. Effect of W-D cycles on the soil strength at T=20 °C and different times of curing. a) stabilized samples
with 5% cement, b) stabilized samples with 10% cement
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Fig. 4. Effect of W-D cycles on the soil strength at T=20 °C and different times of curing. a) stabilized samples
with 5% CCR-SF, b) stabilized samples with 10% CCR-SF
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Fig. 5. Effect of W-D scenario on the physical behavior of soil without binder, treated with cement, treated with
CCR-SF
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Fig. 7. SEM images: a) natural soil samples, b) treated soil with CCR alone, c) treated soil with cement, d)
treated soil with the optimal combination of CCR-SF.
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Fig. 8. EDX patterns of stabilized soil samples with: a) cement, b) CCR-SF.
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Fig. 9. Effect of W-D cycles on the physical and mechanical performance of CCR-SF stabilized soils before and
after the application of PP fibers.
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Fig. 10. Effect of fiber reinforcement on the tension strength of CCR-SF stabilized soils under different times
of curing.
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Fig. 11. Comparison of stress-strain curves and failure patterns of samples with cement, CCR-SF alone, and
CCR-SF+Hfiber after 28 days.
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Fig.

12. The mechanical performance of CCR-SF stabilized soil samples at different temperatures and times of

curing
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Fig. 13. Electrical conductivity (EC) variations of samples stabilized with CCR-SF under different curing conditions.
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