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Experimental study on breaking process of prism-like
structural bodies under unloding conditions

LIU En-long, SHEN Zhu-jiang
(Department of Hydraulic and Hydropower Engineering, Tsinghua University, Beijing 100084, China )

Abstract: In order to explain the failure and breakage mechanisms of structural geological materials ,the plane strain compression

tests of the samples of prism-like structural bodies assembled in three patterns are conducted under unloading conditions. In the

process of reducing the lateral stress, it is found experimentally that the structural bodies will be broken after some relative movement

and the main failure modes of structural bodies are

splitting and shear failure; while the samples assembling of prism-like

structural bodies are broken gradually, the strain hardening or strain softening can be observed and breakage bands are

macroscopically formed in the end; the volume strain of the samples is always contractive but the lateral contractive strain turns to be

the lateral extensive gradually.
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Fig.1 The apparatus of plane strain test
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Table 1 Stress conditions (stress conditions of B point)

Z¥  Lal La2 La3 Lbl Lb2 Lb3 Lel Lc2 Le3
o1/MPa 329 392 448 3962 42 448 35 392 448
o3/MPa 0.66 06 06 063 069 06 066 063 0.69
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Fig.4 Breaking process of Lal (o,=3.29 MPa)
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Fig.5 Breaking process of Lb2 (o,=4.20 MPa)
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Fig.6 Breaking process of Lc2 (o,=3.92 MPa)
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Fig.7 Stress-strain curves
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Fig.11 The mechanical model of a micro-elememt body
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