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Correlation Analysis of Plastic Zone Between Rectangular
and Circular Tunnel: The Lateral Pressure Coefficient Less Than 1
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Abstract: Based on the elastoplastic theory, the plastic zone of surrounding rock of circular tunnel under
different lateral pressure coefficients is analyzed theoretically, and the calculating formulas and contour images of
the plastic zone of circular tunnel under different lateral pressure coefficients are given. The influence of
rectangular tunnel on surrounding rock is equivalent to the influence of circular tunnel on surrounding rock.
FLAC® numerical simulation is used to further verify the calculation formula for the plastic zone of circular tunnel
and the correlation between rectangular tunnel and circular tunnel, and the following results are obtained: (1)
When the lateral pressure coefficient is not more than 1, with the decrease of the lateral pressure coefficient, the
plastic zone of the rectangular tunnel and the circular tunnel presents the shape changes of round, oval and
butterfly; (2) Under the same lateral pressure coefficient, when the influence of rectangular tunnel on
surrounding rock is equivalent to circumferential circle on surrounding rock deformation, there is a certain
relationship between the plastic zone of circular tunnel and the rectangular tunnel. The research results can be
used as the theoretical basis for circular tunnel and rectangular tunnel support design, tunnel stability analysis
and engineering practice.
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