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Study on the Dynamic Characteristics of Road Use of Slag—amended Fluid — consolidated Soils
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Abstract: To address the problem of road dynamics of solid soil improved by waste residue in engineering construction in China,
it is proposed to adopt cement — fly ash composite curing agent to improve waste residue to prepare fluid cured soil, simulate
traffic load (half sine wave, 1 Hz, 20— 520 kPa graded loading) by DDS —70 electromagnetic dynamic triaxial test system,
and systematically study the influence of the water — to — solid ratio and the grey — to — soil ratio on the dynamics of the material.
The results shows that the dynamic stress — strain relationship of slag — improved fluid — consolidated soil shows significant non —
linear characteristics, and the increase of grey — soil ratio can shorten the elastic phase and raise the elastic ultimate stress to 280
kPa; the damping ratio shows a trend of decreasing and then increasing with the dynamic strain, and the peak value reaches
35% , and the increase of grey — soil ratio significantly enhances the efficiency of energy absorption; the cumulative plastic
deformation is controllable under long - term dynamic loading, and the strain value under typical municipal traffic load ( <200
kPa) meets the requirements of the roadway dynamic characteristics. With its self — compacting, low cement consumption and
pumping advantages, fluid cured soil not only realises the efficient resource utilisation of engineering waste soil, but also

reduces construction costs and carbon emissions, providing an innovative solution for green infrastructure construction that
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combines performance and environmental benefits.
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Table 1 Indicators of physical properties of waste soil on site
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Fig. 1 Dynamic stress — dynamic strain relationship for each water — solid ratio
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Fig.2 Maximum dynamic shear modulus of each group of specimens
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Fig.3 Damping ratio versus dynamic strain for each water — solid ratio
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Fig. 4 Fitted curve of cumulative plastic deformation
versus number of vibrations
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