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Accumulated settlement characteristics of main canal of middle route
of South-to-North Water Diversion Project induced by
long-term vibration load of subway

DU Jiaging', REN Lei', YANG Jie?, SONG Zhiyu?, ZHANG Zhongyan®, LI Yongxin®
(1. Zhengzhou Metro Group Co. . Ltd., Zhengzhou 450000, China; 2. Yellow River Engineering Consulting Co. , Ltd. . Zhengzhou
450003, China; 3. School of Automobile and Traffic Engineering, Hefei University of Technology. Hefei 230009, China)

Abstract; In view of the Zhengzhou Metro Line 10 undercrossing the main canal of the middle route of
South-to-North Water Diversion Project, the dynamic response characteristics of soft soil near the main canal
was discussed through a series of dynamic triaxial tests. The Chai-Miura calculation model was determined
based on the dynamic triaxial tests and finite element analysis, and the accumulated settlement of the main
canal induced by the long-term periodic vibration load of the subway was further studied. The results show
that the dynamic strain development trend of soft soil near the main canal of the middle route of
South-to-North Water Diversion Project is stable as a whole. At the initial stage of vibration load, the
accumulated deformation of soil layer increased sharply, and the maximum ground settlement occurred right
above the tunnel. Under the long-term vibration load, the ground settlement basically tends to be stable. The
distribution of ground settlement for single-train services was similar with that of double-train services,
However, the settlement value was different, the maximum accumulated ground settlement for single-train
services was 3. 95 mm after 107 (about 100 a) load cycles; and the accumulated deformation for double-train
services was about 5. 07 mm after 107 load cycles.
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