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Abstract: In order to study the changing rules of compressive strength of stone with different proportions of cement—fly
ash—water glass grouting material,, the water—solid ratio, the fly ash content, the proportion of sodium silicate and the
level of each factor which affect the performance of slurry were determined in this paper based on the principles of
orthogonal experimental design. Moreover, the orthogonal experimental scheme was designed and the compressive strength
of the stone body was tested. It is concluded that the strength performance of slurry stone body with a water—solid ratio of 0.
8: 1 and a fly ash content of 20% and a sodium silicate content of 1% is the best by analyzing the influence of various
factors on compressive strength. Based on establishing the quantitative relationship between 28d strength of stone body and
three factors using multivariate nonlinear regression method, the slurry curing process and SEM images of stone bodies was
studied and the three factors the influence mechanism of the strength of stone body was illustrated. It is shown through the
study that when the fly ash content is more than 20% will decrease that precipitation of calcium hydroxide (CH) hexagonal
crystals, and the increasing of water—solid ratio will dilute the slurry, resulting the slurry coagulation speed becomes slow
directly. On the one hand, excessive addition ratio of sodium silicate will lead to excessive slurry condensation and
insufficient reaction of other material; on the other hand, the formation of calcium hydroxide (CH) is inhibited, resulting
in a decrease in strength.
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