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Abstract; This paper was proposed in order to study damage identification index of bridge
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structure ,and discuss the feasibility of intelligent output of damage location and damage degree of
bridge structure by developing program based on BP neural network theory. The paper firstly
establishes the finite element model of bridge and carries out modal analysis to obtain the modal
data before and after damage, then takes the curvature of modal data and damage index of bridge
structure as input and output variables. Then, the non-linear mapping relationship between input
variable and output variable is established ,and a large number of damage mode data are randomly
constituted into training set and test set. The training set is used to train the neural network , with
the training accuracy set to 10 and the learning rate set to 0. 01. Finally , the damage identification
effect of the trained neural network is verified by the test set data. The result shows that the
developed program is more accurate for damage location identification of two common bridge
types, simple-supported beam and continuous beam. The predicted value and true value of damage
degree can reach 0.97. The damage identification program can intelligently identify and predict
bridge structural damage of simple-supported beam and continuous beam, and has a good
identification effect,so it is feasible.
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based on BP neural network
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load data_data. mat

damage_curvature_Mode = diff ( damage _
mode,2)/x

undamage _ curvature _ Mode = diff
(undamage_mode,2)/x

temp = randperm( size ( damage_mode,1) ) ;

P _ train = damage _ mode ( temp ( 1:
n),:)';

T_train = degree _of _damage (temp (1

n),:)’;

figure

plot(1:N, T test,'b: *',1.:N,T_sim, r-
)

legend (' ELSEAH, " HUMAE)

xlabel (' HUFEA")

ylabel ("#5 it ")

string = | 42X 4 951 45 R J3E 900 45 SR 0t
'3[ 'R2 =’ num2str(R2) ]}

title ( string)

bar3 ( curvature_difference )

xlabel (" MK 45 ) 5 ylabel (715 &5 4
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beam test set data
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Fig. 6 Continuous beam elevation and cross-section diagram
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