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Field mechanical tests and analyses of partition walls in unequal-span
four-arch tunnels

LI Yuzhe', BAI Shu' 2, YANG Xiong?, YANG Junsheng', FU Jinyang'

(1. School of Civil Engineering, Central South University, Changsha 410075, China; 2. Hunan Provincial Communications Planning,

Survey and Design Institute Co., Ltd., Changsha 410200, China)

Abstract: Based on the Guanyinyan unequal-span four-arch highway tunnel project in Changsha, a typical section is selected to
test and analyze the internal forces of the partition walls during the whole construction process of two main caverns and two
auxiliary caverns so as to obtain their mechanical characteristics under frequent disturbances caused by excavation of multiple
caverns. The results show that the stresses of the partition walls of the four-arch tunnel are most affected by the excavation of
adjacent firstly-excavated caverns, and less influences on them are caused by the excavation of non-adjacent caverns. The
partition wall in the middle is subjected to greater loads than those at both sides, and it is more obviously affected by the
construction disturbances. The safety of each partition wall structure during the whole construction process meets the
specification requirements, indicating that its structural design and construction measures are reasonable. The research results

provide reference for the design and construction of multi-arch tunnels under complex conditions.
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Fig. 1 Schematic diagram of Guanyinyan tunnel structures!'’]
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Fig. 2 Construction procedure of Guanyinyan tunnel
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Fig. 7 Layout position and number of test components
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Table 1 Construction schedule of Guanyinyan tunnel
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Fig. 10 Time-history curves of stress of middle and north walls
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Table 4 Extreme stresses of middle and north walls
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Fig. 12 Time-history curves of axial force of middle wall
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Fig. 13 Time-history curves of axial force of north wall
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