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Abstract In this study, the plastic zone and internal earth pressure of the tunnel were calculated using
the following three methods: metal plasticity to analyze the deformation of metal during plastic
processing, Terzaghi's earth pressure theory from the geotechnical perspective and modified Terzaghi's
earth pressure theory, and slip line theory using Mohr-Coulomb yield conditions. All three methods are
two-dimensional mathematical analysis models for analyzing the plane strain conditions of isotropic
materials. Using the theory of metallurgical plastics, the plastic zone and the internal earth pressure of
the ground were obtained by assuming that the internal pressure acts on the tunnel, so different results
were derived that did not match the actual tunnel site, where only gravity was applied. An analysis of
the plasticity zone and earth pressure via the slip-line method showed that a failure line is formed in
a log-spiral, which was found to be similar to the real failure line by comparing the results of previous
studies. The earth pressure was calculated using a theoretical method. Terzaghi's earth pressure was

calculated to be larger than the earth pressure considering the dilatancy effect.
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Fig. 1. Kirsh interpretation of the circular tunnel
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Table 1. Soil properties for illustration of plasticity
zone calculation

Depth (m) 7, (kN/m?) ¢(kPa) o(7)
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2Brydz (12)
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where, B denotes width of micro-element o,

denotes vertical stress acting on sliding surface

K, denotes coefficient of earth pressure.
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Table 2. Properties of weathered rock [17]

Division Value
v (kN/m?) 2354
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Table 3. Soil conditions considering dilatancy
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Where, v denotes specific weight
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