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Stability analysis of silicolite cutting slope: A case study of the cutting
slopealong Ziyuan-Xing’ an expressway
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Abstract; Aiming at silicolite cutting slope, distribution model of discontinuities is established through the
network modeling by field investigation firstly. Then thewater absorption, uniaxial compression tests, uniaxial
tensile tests, direct shear tests are doneto get parameters for numerical simulations. Finally calculate the model
generated by Monte Carlo random simulation through the finite element shear strength reduction method. And
the tests results indicate that the silicastone is hard and compact. In uniaxial compression tests, when the
compressive stress at the 50% ~65% of the peak stress, rock enters the crack sharply extension stage, and
the stress- strain curves appears a “platform”. But after the “platform” , the stress still increase until splitting
failure. The hard rock slope represented by silicastone slope with weak structural surface are stable in natural
condition and the discontinuity surfaces are compressed tightly to slide down hardly. However, as the slope

cutting reveal the discontinuity surface, the slope slides along the discontinuity surface. And the simulated
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results indicate that the slope is stable in the original and secondary cutting slope, however, the slope failue

probability during the final cutting slope cutting is 76% . The failure mode is sliding-tension type, as the

excavating leads to stress concentration at the slope toe and the micro-fracture accumulate little by little, the

deformation extend to the trailing edge of slope along the structural surface. The 50 times resultssuperposition

shows that the deepest potential sliding surface lies in the 11.3 m and the 7 ~9 mdepth probability is 46% ,

and the results may provide basis for the supporting design.

Keywords :silicolite ; joint network simulation; jointed rock slope; stability analysis
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Table 3 Uniaxial compression test results
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Table 4 Uniaxial tension test results
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Table 5 Physical and mechanical parameters
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Fig.8 Displacement nephogram of natural slope (FOS =1.7)
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Fig.9 Displacement nephogram of second
cutting slope (FOS =1.22)
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Fig.10 Displacement nephogram of final cutting
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Fig.11 Displacement nephogram of final cutting
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