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Finite Element Analysis and Field Monitoring of High-support Formwork
and Disk Buckle Support System of Large-span Transfer Beam in
Subway Depot Upper Cover Development Project

XUE Xiaohong
(The Sixth Engineering Co., Lid. of China Railway 20th Bureauw Group Co., Lid. ,Xi’ an, Shaanxi 710032, China)

Abstract: In order to systematically analyze the change law of stress and displacement of the high-support
formwork and disk buckle support system of the large-span transfer beam under the action of load, relying
on Chongging subway depot upper cover development project to establish a finite element model of the
buckle support system and field monitoring, analyzing the socket-type buckle support system through the
combination of the load in a variety of unfavorable loading action, the stress and deformation values of the
socket-type disk buckle support system under various unfavorable loads are analyzed, and the field
measured values of the stress and displacement of the disk buckle support system are compared with the
numerical analysis resulis to verify the reliability of the finite element analysis and ensure the safety of the
disk buckle support system during the construction process. The research results show that: The finite
element model of the disk buckle support system shows that, under combined loads, all vertical members
are subjected to compressive forces, with a maximum compressive stress of 80. 82MPa. Field monitoring
data shows that all measured values for the vertical members are negative ( negative indicating
compression) , with all members bearing compressive stress and a maximum measured value of
90. 92MPa. The error is 12. 50% , which does not exceed the warning stress value for Q355 steel when

considering a safety factor k of 3. 0. According to the measured data, the average cumulative maximum
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vertical displacement of the disk buckle support system at the completion of the second concrete pour for

the transfer beam is —6. 91mm, located at the mid-span section of the transfer beam, which is within the

allowable displacement range during construction. The calculated values of the maximum stress and

displacement for the disk buckle support system are in good agreement with the field measurements,

confirming that the strength and stiffness of the system meet the construction requirements.

Keywords : disk buckle support ;transfer beams ;finite element analysis ; stresses ; displacement ; monitoring
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Fig.1 Design and layout of full-space support

scaffold for transfer beams
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Fig.2 Layout of diagonal member of full-space

support scaffold for transfer beams
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scaffold system for transfer beams
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Fig.4 The finite element nephogram of the structural

stress of the disc buckle support( unit; MPa)
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under combined loads MPa
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Fig. 6 Layout of monitoring sections of transfer beam
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transfer beam
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Table 2 The maximum stress values and its location

for field monitoring in the disc buckle support system
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