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Research on Damage Identification Method of Steel-Concrete Composite
Beam Based on Difference of Deflection Influence Line

LI Yunsheng, LI Jishen, JIA Yunfei, ZHANG Yanling "
(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043, China)

Abstract; To address sectional damage occurring in either the steel girder or the concrete slab, this
paper derived the Deflection Influence Line ( DIL) for an arbitrary cross-section. Damage identification
was performed based on the difference of DIL ( DDIL) before and after damage and its second-order
difference,, and the method was then validated through finite element analysis and model tests. Finally,
a damage identification method using the symmetric DDIL and its second-order difference under service
conditions was proposed. The results show that damage localization can be achieved by identifying the
inflection point of the DDIL curve or the peak on its second-order difference curve. Both the DDIL and
its second-order difference increase approximately linearly with increasing damage severity and damage
length. Model tests indicate that the DDIL yields better damage identification performance than its
second-order difference. The proposed method based solely on the symmetric DDIL and its second-order
difference under service conditions does not require pre-damage deflection data.
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Fig. 1 Schematic diagrams of load segmentation after damage
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Fig. 2 Schematic diagrams of steel-concrete composite beam (unit:mm)
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Fig. 3 Comparison results of DILs of different sections under section damage conditions
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