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Experimental Study on the Deformation of Weakly Expansive Rocks by Reshaping
the Interlayered Structure of Sandy Mudstone
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Abstract: In order to explore the deformation law of sandstone interbedded with expansive mudstone and its influence on
roadbed, indoor model tests and finite element simulation analysis were conducted on the interbedded structure of reshaped
sandstone and expansive mudstone in three different layers: flat layer, inclined layer, and vertical layer, under different layer
thickness ratios and overlying loads. The results show that the attitude, layer thickness ratio, and overlying load have a
significant impact on the deformation of interlayer structured expansive rocks. The larger the layer thickness ratio and overlying
load, the smaller the deformation. The influence of the flat layer attitude is the greatest, the vertical layer attitude is the
smallest, and the inclined layer attitude is in the middle; When the expansion force of the interlayer structure is greater than the
overlying load, the rock sample is in expansion deformation. When the expansion force of the interlayer structure is less than the
overlying load, the rock sample is in compression deformation; When the layer thickness ratio is 1:1 or 2: 1, the expansion
force ranges from 12. 5 to 25 kPa, while in other cases it is less than 12. 5 kPa; Under the most unfavorable working conditions,
the lengths of the influence of the three layered structures of flat, inclined, and vertical layers on the expansion deformation of
the roadbed are 60 m, 30 m, and 20 m, respectively.
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Table 1 Physical and chemical properties of test rock samples
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Fig.1 Schematic diagram of reshaped rock sample orientation
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Fig. 3 Effect of layer thickness ratio on deformation
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Fig.4 The influence of load size on deformation
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Fig.5 Comparison of maximum deformation of different rock samples
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Fig. 6 Finite element model of interlayer structure
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