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Experimental study on mechanical properties of fiber-reinforced cemented
soil with the low temperature curing condition subjected to effect
of salt and drying-wetting cycles
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Abstract: In order to investigate the mechanical properties of the basalt fiber-reinforced cemented soil
subjected to the action of salt (Na,SO,) and drying-wetting cycles, a certain amount of fiber was added into

the cemented soil. The specimens were soaked in different concentrations of salt solution, and then placed
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into an oven for drying subjected to a series of drying-wetting cycles. Based on the unconfined compressive
strength tests, the characteristics of compressive strength under the curing condition of low and normal
temperature were studied. And then, the effect of salt solution concentration and number of drying-wetting
cycles on surface quality, compressive strength and stress-strain relationship of specimens were discussed.
The results show that the curing condition of low temperature prevents the development of strength of
cemented soil, however, basalt fiber can still improve the mechanical properties of cemented soil. The
inclusion of fiber can effectively improve the resistance of cemented soil to the combined effect of salt
solution and drying-wetting cycles, postpone the propagation of cracks on the surface of cemented soil,

reduce the strength loss rate, and improve the residual strength. Results also indicate that there is an

obvious peak in the testing curve.

Keywords: low temperature curing; basalt fiber; cemented soil; drying-wetting cycles; mechanical properties
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Fig. 1 Sample preparation process
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Table 5 Strength difference caused by curing temperature
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Fig. 2 Surface characteristics of specimens after

three drying -wetting cycles
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Fig. 3 Internal characteristics of the cemented soil after three
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Fig. 5 Unconfined compressive strength of specimens

at different concentrations
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Table 6 Fiber-strength change rate (clear water)

RN YR/ %
1 51. 39
3 47. 50
5 28.16
7 32.11
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Fig. 7 Stress-strain relationship of cemented soil after

five drying-wetting cycles
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Table 7 Solution-strength change rate (with fiber)
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7 29.17 41.67 —54. 86
9 33.57 14. 69
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Fig. 10  Stress-strain relationship of cemented soil without

fiber subjected to five cycles of drying-wetting
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