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Structural reliability analysis of crawler crane’s boom
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Abstract: In order to predict the reliability of crawler crane’s boom, the geometrical dimensions,
material properties and applied loads of crawler crane’s boom system were regarded as random
variables. The reliability analysis models of strength, stiffness, global stability and compressive-
bending members’ stability were established. Explicit expression of implicit performance function
was obtained by using response surface method (RSM), and then the reliability index was solved
by design point method. The reliability of a certain existing crawler crane’s main boom was
calculated. The results show that the reliability of crawler crane’s boom reduces as the applied
load increases, and takes on nonlinear tendency. Comparatively speaking, for the short boom
case, the reliability of compressive-bending members’ stability and strength are lower, and the
boom is prone to occur compressive-bending member’s buckling and strength failure. For the long

boom case, the reliability of global stability is lower, and the boom is prone to occur buckling
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failure. The research provides a probabilistic assessment method for safety assessment of lattice

boom, and a reference for reliability analysis and design of other large complicated engineering

machinery manufactures. 4 tabs, 5 figs, 20 refs.
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Tab.3 Reliability of compressive-bending

members’ stability under different loads for case 1
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Fig. 4 Trend of reliability of compressive-bending

members’ stability under different loads for case 1
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Tab. 4 Reliability of global stability under different loads for case 2
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under different loads for case 2
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