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Mechanical behavior of MgO-GGBS improved silty clay
subjected to cyclic wetting and loading
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Abstract: The MgO-GGBS stabilization technique can impart higher early strength to silty clay. This method
demonstrates significant potential for engineering applications, particularly in terms of environmental
sustainability and the treatment of problematic soils, such as organic soils and contaminated soils. A
comprehensive understanding of its mechanical response to the coupled action of wet-dry cycles and loading
cycles is essential for its engineering application. This study begins by conducting unconfined compressive

strength tests on MgO-GGBS improved silty clay under varying binder dosages (5%-15%), curing periods (7-
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90 d), and curing temperatures (10-20 °C). The influence of the curing environment on the development of
compressive strength is then examined. Subsequently, a series of mechanical tests were performed on the MgO-
GGBS improved silty clay under specified curing conditions to investigate its response to two different paths:
wet-dry cycles and loading cycles. The study revealed that: (1) With the increase in binder dosage, curing
period, and curing temperature, the unconfined compressive strength of the specimens exhibited varying
degrees of enhancement (with an optimal binder dosage of approximately 8%). Concurrently, the axial strain
corresponding to the peak shear stress gradually decreased, and the failure mode transitioned from shear band
failure (ductile softening) to splitting failure (brittle softening). (2) Under the action of wet-dry cycles, the
specimen strength exhibited a distinct nonlinear decrease trend. This indicates that while this stabilization
method 1s suitable for relatively stable service environments, it requires further optimization for applications
involving wet-dry cycles. (3) Under cyclic loading, the specimens exhibited a trend of accumulative compressive
deformation, demonstrating significant state-dependent behavior, which was influenced by the cyclic load level

and the initial compaction state of the specimens. (4) The strength gain in MgO-GGBS improved silty clay is

due to a dense cementitious structure formed by hydration products, including C-S-H, C-A-H, and M-S-H.

Keywords: MgO-GGBS improved soil; silty clay;

properties; micro-mechanism
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Fig.2 Specimen preparation process
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Fig.3 Stress-Strain curves of improved soil at different binder contents and curing ages
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Fig.5 Development of unconfined compressive strength
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Fig.6 Effect of temperature on the strength development of improved soil
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