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Damage detection method of steel structure based on fully connected

neural network model and transmissibility function

Ai Qinglin, Lin Xiaobei, Xu Qiaoning
(Key Laboratory of E&M( Zhejiang University of Technology ) , Ministry of Education
& Zhejiang Province, Hangzhou 310023)
Abstract

Towards the problem that the existing transmissibility function method is not comprehensive and detection ac-
curacy is not high for steel structure damage detection, a damage detection method of steel structure which com-
bines the full connection neural network model and transmissibility function is studied. The transient analysis of the
steel frame structure model is carried out by using Ansys software, and the node acceleration perpendicular to the
detection surface is obtained. The transmissibility function is obtained by Fourier transform and spectrum division of
each node acceleration with Matlab software, and then the transmissibility function is obtained by differential opera-
tion. The change of the transmissibility function is used as the input parameter of the fully connected neural net-
work, and the error is corrected by back propagation to obtain the damage index value of each detection position of
the steel structure. Through the experiment of steel structure frame damage detection, the algorithm of steel struc-
ture damage detection based on full connection neural network and transfer rate function is verified. The results
show that compared with the traditional transmissibility function method, the damage identification rate of steel
structure in all positions is increased by 29. 14% on average, which can identify the damage situation of steel struc-
ture in all positions more accurately and comprehensively, and accurately locate the damage position of steel struc-
ture.

Key words: steel structure damage detection, fully connected neural network, back propagation, transmissi-

bility function, damage identification rate
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