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Abstract: Immersion of expansive mudstone into water often leads to arch deformation damage of
foundation, etc. In order to understand the expansive deformation of expansive mudstone, a typical ex-
pansive mudstone of the second double tracks of Lanxin Railway was used. In this study, large-scale
expansive deformation model tests were conducted under different water absorption on three kinds of
reshaping mudstone with different thickness. The size of the model is 100cm X 60cm X 50 cm
(length X width X height). The experimental results show that for expansion of different thickness,

the time travel curve shows a “ladder-shaped” growth law along with grading increase of water immer-
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sion amount. In the early stage of expansion after immersion into water, the deformation increases ra-

pidly, and then gradually slows down with the increase of water content, and the expansion rate of

soil mass is closely related to the permeation rate. In the initial stage of immersion into water, the wa-

ter content in the soil mass shows gradient decrease from the immersion pipe to the surrounding, and

the expansive deformation amount is consistent with the water content. The amount of swelling defor-

mation decreases with the increase of water absorption, and there is a good hyperbolic relationship be-

tween swelling deformation and water absorption. The larger the thickness is, the greater amount of

expansive deformation is, and the increase of expansion deformation gradually decreases with the in-

crease of thickness. As overburden load, the thickness of soil mass restrains the expansion amount.

The test results can be used for analogy and reference in the design and construction of an expansive

mudstone area in the future.

Keywords: foundation; expansive deformation; water absorption; thickness; model test
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