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Deformation Characteristics of Surrounding Rock in Oblique
Roadway with Weak Structural Plane Based on Tectonic Stress
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Abstract: To study the influence of the combination of weak plane and tectonic stress on the stability of
surrounding rock in tunnels, based on the engineering geological conditions of Mukong Coal Mine in Guizhou,
3DEC software is used to numerically simulate the stability of surrounding rock under full section excavation. The
focus is on analyzing the influence of weak plane inclination angle and tectonic stress on the deformation and
displacement of surrounding rock, and the deformation mechanism of surrounding rock is discussed. The research
results indicate that after excavation of the tunnel, the horizontal displacement converges towards the center of the
tunnel. The vertical displacement of the tunnel is greatly affected by the inclination angle of the weak plane. As
the inclination angle of the weak plane increases, the maximum displacement gradually shifts from the arch to the
left side of the tunnel. The deformation of the two sides of the tunnel exhibits obvious non-uniform deformation
characteristics with the change of weak plane inclination angle. The displacement changes of the monitoring points
set up on both sides of the tunnel exhibit opposite trends within a specific range of weak plane dip angles. Based
on the research on the deformation characteristics of the surrounding rock of the tunnel, technical support is
provided for the design and engineering application of tunnel support.
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