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Abstract: Water-rock (soil) chemical interaction (CWRI) is of special significance in the formation process of
rainfall induced landslide. On the one hand, rain erosion will cause damage to rock and soil mass, on the other
hand, it will generate a large number of secondary clay minerals. The main reason for the formation of the sliding

surface is the decrease of the shear strength of the sliding surface caused by the corrosion damage and the
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enrichment of secondary clay minerals in the sliding surface. In this paper, a high pressure open flow system is
used to simulate the chemo-mechanical environment of the sliding surface. Taking calcite and montmorillonite as
examples, the rate and controlling factors of the dissolution reaction of the minerals on the sliding surface are
studied, so as to reveal the formation mechanism of the sliding surface and its chemo-mechanical process. The
results show that: 1) the dissolution rate of minerals increases with the increase of pressure, but the response of
different minerals to pressure is different; 2) with the decrease of pH value of solution, the H + activity increases
gradually, and the dissolution rate of minerals increases significantly; 3) the flow rate effect of mineral dissolution
is very complex, which is related to pressure, pH and mineral species; 4) the dissolution of minerals does not meet
the stoichiometric relationship. The above experimental results show that the dissolution on the sliding surface is
closely related to the damage of soil and the evolution of the strength of the sliding surface. The depth of the
sliding surface, the types of minerals and the acidity and alkalinity of groundwater jointly determine the
dissolution rate and transformation characteristics of the minerals on the sliding surface. The increase of the depth
of the sliding surface or the increase of the soluble minerals accelerates the formation of the sliding surface. The
increase of the acidity of groundwater will accelerate the water rock reaction rate, and thus accelerate the decrease
of the strength of the sliding surface.
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TR AVASGLH 1 MPa 14 MPa 28 MPa 1MPa

1 ml/min 9.863333 10.1 10.28333 5.24
2 ml/min 9.773333 10.36667 10.46667 5.293333
3 mli/min 9.733333 10.46667 10.56667 5.743333
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