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Fig. 1 Cranes with lattice boom
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Fig. 2 Basic sections of boom
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Fig. 3 Main boom with super-lift of crawler crane
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Tab.1 Boom combination parameters
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Fig. 4 Coordinate system of boom section substructure
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Fig.5 Node classification of boom section substructure
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Fig. 6 Super beam element diagram of boom section
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Strength load calculation of a kind of super beam element in lattice boom structure

XU Jinshuai's QI Zhaohui*', GAO Lingchong’. ZHUO Yingpeng'. LI Qiang®

(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology , Dalian 116024, China;
2. Chair of Materials Handling, Material Flow and Logistics, Technical University of Munich, Garching 85748, Germany;
3. Taiyuan Heavy Industry Co., LTD, Taiyuan 030021, China )

Abstract: The calculation of the strength bearing capacity of the lattice boom structure is one of the
central calculations of the boom crane. A single boom section is considered as a substructure to
condense its internal degrees of freedom to the left and right ends. Based on the assumption of the
rigidity of the ends of the boom section, the boundary degrees of freedom are further condensed to the
centroid of the boom section's ends, and the weight of the boom section is discretized to the centroid
node to form a super beam element considering the gravity. Based on the co-rotational coordinate
method, the floating coordinate system of each boom section is established, which can accurately
calculate the element stress taking into account the geometric nonlinear effect of long boom. By
establishing the balance equation of the node force of the boom, the displacement and rotation angle of
the beam element nodes are obtained, and the structural strength of the boom is calculated. Based on
the numerical interpolation method, a fast search method of strength load is proposed to realize the
fast search of boom strength load and obtain the bearing capacity of boom strength. The numerical
examples show that this method has high efficiency and accuracy in the fast calculation of the strength

bearing capacity of lattice boom structure.

Key words: lattice boom; super beam element; geometric nonlinear; degree of freedom condensation;

strength load search; interpolation method





