rE®E I RKFFR
Faa FEoW J. University of Shanghai for Science and Technology Vol.44 No.6 2022

E S 11007 - 6735(2022)06 — 0562 — 06 DOI: 10.13255/j.cnki.jusst.20210822002

ETHROXRERZENEAEENES
IR Bl 3R

F A, xBR, KRR
C R TR I S E3 =6, Bl 200093)

HE. RXRENAGEMBERLSEELGERFHLETHEFMFEE, RHIXEETRG
TEHR, VIR AR B iR K ISR R ML R e wg e A i 3R, A B K S
HR B TH L6y QTZ100 BB XA EHA TEF T, WHi FE G FAEAMG 547, BTHER
PR AR, oM S BGHE R TEME A 5EESLMTENIE, HRA THRMEHFH
TR AT LERAE AT, BARAM, BGFEE M EBEXETHGLZETHRERE, TR HK
NG R WAL B R TG AR, BRI AT,

K. BXAERIH; Hpen; ZEEE, LAEMN
hESES: TUGI MERFRERD: A

Damage identification of tower crane structure based on
flexibility curvature
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Abstract: Tower cranes belong to the high-risk special equipment due to their own structural
characteristics and the attributes of high-altitude operation, and they are prone to heavy casualties. When
tower cranes have minor damage, timely detection and maintenance are the basis and premise to avoid
the risk of accidents. Based on the engineering background of QTZ100 tower crane on a new project site
of a university in Shanghai, the damage compliance curvature was taken as the damage index. The finite
element calculation model was built to analyze the variation of structural stress and modal parameters
under various minor damage conditions, and compared with the analysis results using the change rate of
vibration mode as the damage index. Results show that the damage compliance curvature curve
produces obvious mutation at the damage point, through which the location and degree of minor damage

can be identified with good anti-noise performance.
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Fig.3 Curves for the change rate of vibration mode and the damage flexibility curvature matrix of a single point under different

degrees of damage with and without noise
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Fig.4 Curves for the change rate of vibration mode and the damage flexibility curvature matrix of multiple points under different

degrees of damage with and without noise
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Fig.5 Curves for the change rate of vibration mode and damage flexibility curvature matrix of bolt damage
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