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Abstract: Based on the elastic beam theory, a theoretical calculation model for the axial force of the in-service tie
rod under transverse loading conditions and the three-dimensional finite element model of the prestressed beam are
established. The axial force measurement method of the tie rod of the in-service support hanger is studied, and the
influence of different length-to-diameter ratios and transverse loads on the deflection of the midpoint for the tie rod
are discussed. The results show that the theoretical prediction results are in good agreement with the finite element
calculation results. In terms of engineering applications, an optimal scheme for the length-diameter ratio of the fixed
support section of the tie rod is given based on the transverse load tolerance and deflection tolerance value. This
method can be used to quickly measure axial load of tie rod when it is not uninstalled.
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Tab.1 FE results for different mesh numbers
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