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Simulation Research on Mechanical Properties
of Temporary Swivel Pier System of Long-span Bridge
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Abstract;In order to reduce the influence of long-span bridge construction on the operation of
highway and railway lines, shorten the construction period and save the cost, a temporary pier
external rotation method is proposed. The finite element analysis model of the swivel spherical
hinge is established by Midas Fea software, and the local stress of the swivel system under the
uniform rotation stage, the accelerated rotation stage and the unbalanced load is analyzed. In the
uniform rotation stage,the maximum stress of the upper and lower spherical hinges is 39. 79 MPa
and 49. 34 MPa respectively, which meets the strength requirements. In the accelerated rotation
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stage , when the angular acceleration exceeds 0. 711 rad/s”,the maximum stress of the spherical
hinge exceeds the design value. When the angular acceleration exceeds 0. 716 rad/s” , the maximum
shear stress of the spherical hinge exceeds the design value. Under the action of unbalanced load,
the strength of the swivel spherical hinge meets the design requirements,and the maximum height
difference of each point at the edge of the spherical hinge is less than the processing limit. The
external rotation method of temporary pier can realize the rotation under the maximum
eccentricity. After the construction is completed, the spherical hinge still meets the quality standard
and can be recycled.

Key words: temporary swivel pier; swivel system;external prestressing; finite element analysis;
spherical hinge for rotation
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Fig.5 Von Mises stress plots of spherical hinge under constant speed state
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Table 2 External torque and traction force

corresponding to each working condition

_— FnE EE/ SIS/ #5141/
(rad-s~?) (kN-m) kN
1 0.1 2428.5 467.02
2 0.2 4242.7 815.91
3 0.4 7871.2 1513.69
4 0.6 11 499.6 2 211.46
5 0.8 15 128.0 2 909. 24
6 1.0 18 756.5 3 607.02
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Table 3 The maximum stress value of the ball joint
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Fig.7 Von Mises stress plots of spherical hinge under accelerated state
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Fig. 8 Shear stress plots of spherical hinge under accelerated state
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Table 6 The maximum stress value of

the ball joint MPa
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Table 7 Vertical displacement results of upper

spherical hinge mm
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RA
Zmax Zmin Ah Zmax Zmin Ah
1 0.281 0.225 0.056 0.234 0.207 0.027
2 0.288 0.225 0.063 0.239 0.207 0.032
3 0.296 0.224 0.072 0.243 0.207 0.036
4 0.311 0.223 0.088 0.253 0.202 0.051
5 0.342 0.210 0.132 0.271 0.186 0.085
6 0.374 0.179 0.195 0.290 0.169 0.121
7 0.407 0.147 0.260 0.309 0.152 0.157
8 0.445 0.110 0.335 0.328 0.135 0.193
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