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Effects of drying-wetting cycles at different temperatures on the strength

properties of fibre-lime improved Yunnan laterite
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Abstract: This study explores the effect and mechanism of glass fiber and lime in improving Yunnan lateritic soil
under different wetting-drying cycle conditions. Through unconfined compressive strength tests, direct shear tests,
X-ray diffraction (XRD), and scanning electron microscopy (SEM). the optimal fiber and lime contents were
determined, and the effects of the number of wetting-drying cycles and drying temperature on the strength and
mineral composition of the lateritic soil and composite soil was analyzed. The results show that the composite
improvement significantly enhanced the strength of the lateritic soil. As the number of wetting-drying cycles
increased, the shear strength of the lateritic soil decreased while the shear strength of the composite soil first
increased and then decreased. The shear strength of the lateritic soil varied significantly across different
temperatures while the shear strength of the composite soil increased with drying temperature. With rising drying
temperatures, the quartz content in the lateritic soil first decreased and then increased while the calcium carbonate
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content in the composite soil increased. The SEM analysis reveals that the composite improvement by glass fiber and
lime enhanced bonding strength. inhibited crack development, improved the microstructure of the soil, and
mitigated the erosive effect of wetting-drying cycles, thereby improving the strength and resistance of the lateritic
soil to wetting-drying cycles.
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Table 1 Physical properties of laterite

KRG IKFE/ N WIREGAR/ Y BRTEE/ (g em ) IR/ % IR/ % I

45.50 38.50 1.37 65.12 42.39 2.84
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Table 2 Chemical composition of lime %

W4 CaO Si0, Al O, Fe, O, MgO S0,

o 86.72 0. 90 0.37 0.19 1.87 0.16
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Table 3 Physical and mechanical parameters of glass fibers
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Table 4 Design parameters for unconfined compressive strength test

IR WA R ARBE/ % P st/ %
1 a0+ 0 0
2~6 K 1.2,5,8.11 0
7~11 2465+ 5 0.1, 0.2, 0.3, 0.4, 0.5
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Table 5 Direct shear test design parameters

R G + 2 TR ATE PRk 5L J VR IR B/ °C fxBE/ % LYt/ Y
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Fig. 1 Unconfined compressive strength of lime and composite soils as a function of amendment dosage
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Fig. 2 Surface plot of variation in shear strength of laterite
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Fig. 3 Surface plot of change in shear strength of composite amended soil
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Fig. 4 Relationship between soil cohesion and number of drying-wetting cycles
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Fig. 5 Relationship between angle of internal friction and number of drying-wetting cycles
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Fig. 6 X-ray diffraction pattern of the soil
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Fig. 7 Semi-quantitative analysis of soil minerals
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Fig. 8 SEM image of soil
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Fig. 9 SEM images of laterite with 5 drying-wetting cycles
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Table 6 Quantitative microanalysis of specimens
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a+t
75 5 8 370 25 186. 762 3.009 7.567
105 5 5 500 16 980. 607 3.087 5.102
— 0 3991 15 636.109 3.918 4.947
. 45 5 6 937 27 683.420 3.991 8.294
dat
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105 5 3797 13 049. 392 3.437 4.012
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Fig. 10 Fracture binarisation images of laterite specimens
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Fig. 11 SEM images of composite soil with 5 drying-wetting cycles
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Fig. 12 Fissure binarisation images of composite amended soil specimens
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