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Properties of red clay solidified by sodium silicate activated red mud-fly

ash-slag composite
XIAO Guiyuan'?, DAI Lin', WANG Yiming', LIANG Hejing', PAN Jiayuan'
(1. School of Civil Engineering, Guilin University of Technology, Guilin 541004, China;
2. Guangxi Key Laboratory of Geomechanics and Engineering, Guilin University of Technology,
Guilin 541004, China)
Abstract: To investigate the effect of red mud-fly ash-slag composite curing agent on red clay, taking Guilin red
clay as the research object, sodium silicate was used to activate the red mud-fly ash-slag composite for curing red
clay. Through unconfined compressive strength test, permeability test, water stability test, X-ray diffraction
(XRD) and scanning electron microscopy (SEM) test, the strength, permeability, water resistance and curing
mechanism of the cured red clay were studied. The results show that the composite curing agent can enhance the
strength of red clay, and the curing effect is optimal when the content of the curing agent is 20%. With the
increase of the curing agent content and the extension of the curing age, the strength of the cured soil increases,
but its brittleness is intensified. The permeability coefficient of the cured soil increases linearly with the increase
of the curing agent content. When the mass ratio of red mud, fly ash and slag is 3:6: 1, the water stability of the
cured soil is insufficient. The cementitious substances such as C-S-H and C-A-H generated by the curing reaction
can fill the pores of the soil, form a honeycomb structure, significantly improve the compactness of the soil, and
increase the soil strength. The research conclusions provide a theoretical reference for the improvement of red
clay with industrial solid waste.

Keywords: red mud; fly ash; slag; red clay; strength; permeability; water stability; micro-mechanism
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