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Sinking safety monitoring research on north anchorage caisson of the Forth
Nanjing Yangtze-River Bridge

ZHU Jianminl, GONG Weimingl, MU Baogangl, NIU Yazhou?2

(1. College of Civil Engineering, Southeast University, Nanjing 210096, China;2.CCCC Second
Highway Engineering Co. Ltd, Xi’ an 710075, China)

Abstract:

The north anchorage caisson of the Forth Nanjing Yangtze-River Bridge is 69m long, 58m wide and
52.8m high. It is the biggest super-large caisson in the world. During dewater-sinking process, the
structural safety monitoring research was carried out. The unfavorable loading case appears at the
beginning of sinking when the soil under cross wall is excavated, and the caisson is supported only with
cutting edge. According to the finite element analysis results, the maximum tensile stress along and
across bridge directions appears in the mid span of the cross wall. Strain gauges were installed to
monitor changes of tensile stress at key sections of the cross wall. The caisson sinking curve showed a
slow-quick-slow characteristic. The tensile stress curve could be divided into 4 stages of rise-peak-
descend-rebounding. At early stage of the sinking process, the tensile stress at the bottom of the cross
wall increased when the excavation area expanded. At middle period of the sinking, the tensile stress
decreased as the excavation plan adjusted accordingly. When the caisson sunk under certain depth,
the continuous increasing soil pressure outside the sidewall made the tensile stress reduced. Ground
water recharge after dewater-sinking made the tensile stress increase slightly. Field monitoring results
showed that the steel skin plate caisson was safe enough during the dewater-sinking process, and the
feedback of monitoring results played an important role in the safe and efficient sinking of the super-
large caisson.
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