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Based on Loess Arch Sliding Line Field Visualization Program Design
and Parameter Sensitivity Analysis
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Abstract: Based on slip line field to give a simple and convenient graphic method it have great theoreti-
cal and engineering significance aiming at the problems of complex calculation method and large
amount of calculation in tunnel stability analysis. Firstly, the method of the whole section slip line
field at unsupported in loess tunnel was developed and improved. Secondly, the visual analysis pro-
gram of the slip line network method is realized by MATLAB. Combined with the test results of the
experimental loess tunnel collapse, the analysis program of the method of the whole section slip line
field at unsupported in loess tunnel was verified. Finally, the influence of the internal friction angle and
cohesion of the shear strength of loess on the collapse range of surrounding rock and the ultimate bear-
ing capacity of soil arch in loess tunnel are evaluated. The results show that the ultimate bearing capaci-

ty of loess arch increases with the increase of cohesion also the sensitivity. The ultimate bearing capaci-
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ty of loess arch decreases with the increase of friction angle then the sensitivity decreases, and the slid-

ing range decreases with the increase of friction angle.

Keywords: loess tunnel; ground arch; slip line field theory; method of slip line field in loess tunnel;

susceptibility
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Fig.1 Slip lines and principal stress traces
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Fig.3 Network diagram of surrounding rock sliding line in

full section of unsupported loess tunnel
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Fig.4 Tunnel semi arch tunnel rotate 90 ° slip line network

analysis model
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Fig.5 The sliding line net of wall rock finite element
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Fig.6  After a period of soil arching slump gradually devel-

oped particle sizes
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Fig.9 Ground arch lines with different values of ¢
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Fig.10  Soil arch bearing capacity under different values of ¢
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Fig.11 Soil arch bearing capacity under different values of ¢
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