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Research on the Mix Proportion and Permeability of Similar Materials in Surrounding Rocks in Complex Environments
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Abstract: With the rapid development of underground engineering technology, higher requirements have been placed on similar
materials for fluid structure coupling model tests under complex confining pressure and water pressure environmental conditions.
To study similar materials suitable for model experiments, iron powder, barite powder, quartz sand, silicone oil, and white
cement were selected as raw materials. The Ly, (3*) orthogonal experimental method was used to design 9 different material
ratio schemes, revealing the variation law of their permeability, and establishing a quantitative relationship between permeability
coefficient and aggregate ratio, white cement, and silicone oil content. The results indicate that an increase in confining
pressure will compress the internal pores of the material, making the structure denser and thus reducing the permeability

coefficient; The increase in water pressure will lead to an increase in pore pressure, thereby improving permeability; The
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proportion of aggregate in the material plays a decisive role in the permeability coefficient. When the confining pressure and

water pressure are constant, the permeability coefficient of the specimen shows a decreasing trend with the increase of silicone oil

content and white cement content. The research results provide a reliable basis for selecting similar materials for fluid structure

coupling model experiments under complex environmental conditions.
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Table 1 Orthogonal design table

A B C/% D/ %
1 1:1:1 3:10 2 1
2 2:1:1 3:10 5 5
3 1:2:1 3:10 8 5
4 1:1:1 2:5 5 1
5 2:1:1 2:5 2 3
6 1:2:1 2:5 8 1
7 I:1:1 1:2 8 3
8 2:1:1 1:2 5 3
9 1:2:1 1:2 2 5
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Fig. 1 Variation curves of permeability coefficient of samples
1 and 5 under different confining pressures and water pressures
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coefficient under different water pressure
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Fig. 4 Influence of white cement dosage on permeability
coefficient under different water pressure
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Fig. 5 Influence of silicone oil dosage on permeability
coefficient under different water pressure
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