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Deformation Characteristics and Treatment Methods of
Soft Rock Tunnels Under Complex Geological Conditions

ZHAO Wu, FENG Junchi, SONG Zebin
( Hanjiang-to-Weihe River Valley Water Diversion Project Construction Co. ,Ltd. , Xi'an, Shaanxi 710000, China)

Abstract; To analyze the deformation characteristics and effective treatment methods of soft rock tunnels under com-
plex geological conditions, the 16# Tunnel of the South Main Line of the Second Phase of the Hanjiang River to Wei
River Water Diversion Project was taken as the supporting project. Through a combination of field research, numerical
simulation, and on-site monitoring, the deformation mechanism and spatiotemporal evolution laws of soft rock under
complex geological environments such as high geostress and water abundance were analyzed. In response to problems
such as initial support cracking and excessive surrounding rock convergence during tunnel construction, a new compos-
ite support structure system was designed, and a comparative analysis of the initial support stress and displacement un-
der different support conditions was conducted. Based on this, a targeted deformation treatment plan was proposed.
Through optimizing and adjusting the support parameters, combined with information-based construction methods, ef-
fective control of tunnel deformation was achieved. The research results show that the proposed treatment methods can
significantly improve the stress state of soft rock tunnels, reduce the deformation rate of surrounding rock, ensure the
safety and long-term stability of engineering construction.
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