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Study on Stress Characteristics of Anchorage Zone of Main Concrete

Cable of Self-anchored Suspension Bridge

WU Debao
[Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China]

Abstract: In order to study the force transmission mechanism and stress distribution of the main cable anchorage zone
of a double-sided box girder self-anchored suspension bridge, taking an actual double-sided box girder self-anchored
suspension bridge as an example, Midas is used to establish a full bridge model of the rod system to verify the accuracy
of the ANSYS solid model. Combined with the physical model of the anchoring zone under the most unfavorable
working conditions (when the main cable force is maximum) in the ANSYS finite element software, the stress cloud
maps of the main parts such as the end crossbeam, secondary crossbeam and loose cable area of the double-sided box
anchoring zone under the action of three-directional prestress and main cable force are studied. The force transmission
path and stress distribution law of the anchoring zone of the double-sided box concrete main cable are obtained. The
results indicate that there is only a 3.8% vertical force error between the solid local model and the overall model, which
indirectly verifies the accuracy of the solid local model. The main cable force quickly spreads to the end crossbeam
through the rear anchor plate, and the compressive stress along the bridge direction decreases rapidly from the maximum
value of -7.07 MPa on the rear anchor surface to -1.6 MPa within the range of the end crossbeam, and then transmitted
to the longitudinal box chamber by the end crossbeam. The main stress of the concrete in the scattered cable area of
anchorage section is -1.1 MPa. The stress state is good under the action of three-directional prestress. The force
transmission path of the double-sided box structure is clear, and the transmission path along the bridge is the main
cable — main cable anchor plate — scattered cable area concrete — end crossbeam — girder of anchorage section.
Keywords: self-anchored suspension bridge; main cable anchorage zone; force characteristics; finite element analysis
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