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Safety Evaluation Method for Tower Crane
Collapse Accidents Using WSR Methodology

QI Shenjun, WANG Ya., CHEN Jingjing, ZHANG Zichen

(School of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract; In order to improve the efficiency of tower crane safety management, a safety evaluation system for
tower crane collapse accidents is constructed based on the Wuli-Shili-Renli (WSR) methodology. From Wuli
level, the main risk causes of tower crane collapse are analysed based on the structural composition of the tow-
er crane. From Shili level, the internal mechanism of tower crane collapse is sorted out, and the fault accident
tree model of tower crane collapse is established. From Renli level, the countermeasures of key risk factors of
tower crane collapse are proposed; and the feasibility of the safety evaluation model is demonstrated by exam-
ples. The research results show that the failure of protective devices is the most critical risk factor in the tower
crane collapse accident tree model, with a critical importance degree of 51.14% , strengthening the inspection
of hidden safety hazards of tower crane equipment, regulating the behaviour of tower crane operators and opti-
mising the safety supervision of tower crane operation can effectively reduce Wuli risks caused by bad person
thoughts and behaviours.
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Fig. 1 Safety evaluation model for tower crane collapse accidents
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Fig.2 Statistical charts of tower crane safety accidents during 2012-2022
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Fig. 3 Fault accident tree model of tower crane collapse
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