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Design and Analysis of the Waist Rope of Constant Section Boom Based on the
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Aiming at the waist rope design for the boom lifting condition of the large boom lifting equipment, after
determining the installation position and form of the waist rope on the boom, we take the length of
the waist rope as the design parameter, establish a nonlinear model of the boom system considering
the second-order effect, list the nonlinear equations, find out the deflection at the installation of the
waist rope, and then derive the internal force in the waist rope and the pulling plate, obtain the overall
deflection equation of the boom and analyze the change rule of the deflection equation derivative,
determine the direction of bending deformation, i.e., whether there is an S—type deflection in the boom
under the length of the waist rope. An example is selected to analyze and calculate, and it is found that
when the waist rope length is too long, the bending direction of the sling changes, resulting in reverse
bending. Using finite element software analysis, the bending moment on the boom was observed
to increase first, then decrease, then increase and then decrease. The bending moment near the
installation position of the waist rope was significantly reduced. When the length of the waist rope was
too small, the reverse, that is, the S—shaped reverse bending of the boom, was caused. The result of
finite element software analysis is consistent with that of this method.
waist rope; equal cross-section; boom condition; second-order theory; nonlinear;
anti-bend
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