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Numerical analysis of damage process of rock-soil under fatigue loading

FAN Xiu-feng, JIAN Wen-bin

(College of Environment and Resources, Fuzhou University, Fuzhou 350108, China )

Abstract: Based on the fatigue damage tests of rock-soil materials, a new mathematic model of the fatigue damage of rock-soil
material is proposed by using system analysis method and signal process technique and the parameter of fatigue damage is defined by
means of bulk tests. The results show that damage parameter defined is susceptible and can trace effectively damage process of the
samples. The damage process is divided into crack pullulating, crack expanding and crack high-speed expanding stage. Moreover, the
relation curve between damage parameter and cycle times shows that the fatigue age of cement samples which has the same adding
cement ratio and age is different. The damage process of the sandstones which have different components is not completely similar,
even though their fatigue age is the same.
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Fig.1 Schematic diagram of mathematical model set-up
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Fig.2 Characteristic parameter value (A4) test results of the
typical cement sample during fatigue process
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Fig.3 Characteristic parameter value (A4) test curve of
cement samples under circle loading
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Fig.4 Characteristic parameter value A test curve of
sandstone samples under circle loading
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