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Flow chart of image recognition of eroded rock mass—denoising=binarization
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Fig. 2 Construction process of discrete element model of dissolved rock mass
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Fig. 3 Particle flow cycle calculation process diagram
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Table 2 Mechanical parameters of laboratory test on rock mass
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Fig. 4 Rock sample—typical failure pattern diagram
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Simulation on mesoscopic deformation and failure mechanism of dissolved
rock mass using digital image processing technology

YU Xiaoxiao', SHI Wenbing"*, WANG Xiaoming”, LIANG Feng', XU Wei’

(1.College of Resources and Environmental Engineering, Guizhou University, Guiyang, Guizhou 550025, China; 2. Key Laboratory of
Karst Geological Resources and Environment, Ministry of Education , Guizhou University, Guiyang, Guizhou 550025, China;

3.Geotechnical Research Institute of Hohai University, Nanjing, Jiangsu 210098, China)

Abstract The dissolved rock mass is widely distributed in southwest China, of which deterioration of the
mechanical properties can cause geological hazard in special conditions. Due to the particularity of its material
composition and structural characteristics, it is difficult to collect samples of dissolved rock mass and conduct
laboratory tests. To solve this problem, taking a project slope in Guizhou Province as an example, this work
extracts dissolution information from this rock mass using the digital image technology. Firstly, the morphological
characteristic parameters of the dissolved rock mass are obtained by digital image processing technology, and then
the discrete element model of the dissolved rock mass is constructed on the basis of parameter calibration, finally,
the deformation and failure characteristics and fracture evolution law of the dissolved rock mass are analyzed by the
uniaxial compression numerical test. The results show that the stress-strain curve of dissolved rock can be divided
into three stages, elastic deformation stage, stable deformation stage and failure stage. The stress-strain relationship
of dissolved rock mass is the macroscopic manifestation of the change law of the contact force inside the specimen.
The failure of dissolved rock mass is progressive. Because of the existence of dissolved holes, the contact force
chain of the dissolved rock mass shows anisotropic characteristics. As the load increases continuously, the external
load i1s mainly borne by the rock skeleton, which shows that the range of contact force chain increases
continuously. With the increase of strain, the failure began to occur around the dissolved hole of the specimen, and
then the failure area continued to expand, and the contact force chain scope continued to decrease, eventually, the
failure occurred in the specimen and the force chain disappeared. The model of dissolved rock mass based on digital
image processing technology can well represent the characteristics of dissolved rock mass. Moreover, the meso-
scale deformation and failure mechanism of dissolved rock mass is of great guidance and practical significance to

the study of geological disasters such as karst collapse and rock avalanche.

Key words digital image processing, dissolved rock mass, discrete element, mesoscopic deformation failure

mechanism
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