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Abstract; In order to evaluate the influences of subway tunnel construction on the stability of embankments and tunnel
structures, based on the subway tunnel project that crosses the Xiangjiang River in Changsha, Hunan Province, nu-
merical simulation methods were used to investigate the effects of different excavation methods, tunnel depths, and
shield tunneling on embankment deformation, tunnel surrounding rock stress, and segment displacements. The re-
search results indicate that under a tunnel depth of 30 m, the maximum settlement of the embankment in all three tun-
nel construction conditions complies with the specifications. The maximum deformation of the left and right tunnel seg-
ments and the horizontal contraction value are all smaller than the specified control standards, indicating a relatively
stable tunnel structure. In addition, the construction method of excavating the left tunnel first and then the right tunnel
effectively controls the vertical displacement of the tunnel surrounding rock, but has a minimal effect on horizontal dis-
placement. Construction of the right tunnel after the left tunnel breakthrough results in higher stress in the tunnel sur-
rounding rock, which is unfavorable for the stability of the tunnel structure. Based on the above analysis, the construc-
tion processes of simultaneous excavation of left and right tunnels or excavation of the left tunnel first followed by the
right tunnel can effectively improve the stability of the tunnel structure. The research results are expected to provide
reference and guidance for similar engineering projects.
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