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Estimation of Dynamic Vertical Displacement using Artificial Neural
Network and Axial strain in Girder Bridge

ABSTRACT

Dynamic displacements of structures shows general behavior of structures. Generally, It is used to estimate structure condition and
trustworthy physical quantity directly. Especially, measuring vertical displacement which is affected by moving load is very important
part to find or identify a problem of bridge in advance. However directly measuring vertical displacement of the bridge is difficult
because of test conditions and restriction of measuring equipment. In this study, Artificial Neural Network (ANN) is used to suggest
estimation method of bridge displacement to overcome constrain conditions, restriction and so on. Horizontal strain and vertical
displacement which are measured by appling random moving load on the bridge are applied for learning and verification of ANN.
Measured horizontal strain is used to learn ANN to estimate vertical displacement of the bridge. Numerical analysis is used to acquire
learning data for axis strain and vertical displacement for applying ANN. Moving load scenario which is made by vehicle type and
vehicle distance time using Pearson Type III distribution is applied to analysis modeling to reflect real traffic situation. Estimated
vertical displacement in respect of horizontal strain according to learning result using ANN is compared with vertical displacement of
experiment and it presents vertical displacement of experiment well.
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Fig. 1. Shape and Dimension of I-girder



(a) Front View of Analysis Model

(b) Front Air View of Analysis Model

(c) Back Air View of Analysis Model

Fig. 2. Bridge Model
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(a) 3D Truck Model for Triaxial Trailer (Zeng and Bert, 2003)

(b) 3D Numerical Truck Model

Fig. 3. Truck Model
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Fig. 4. Types of Cars and Distances between Cars(Field Observation)
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Table 1. Ratio of Vehicle Type for Each Lane (%)
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Lane 1 91.51% 6.27% 2.22%
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(a) Back View of Bridge
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(b) Front View of Bridge

1

3rd Girder

1

4th Girder

I

5th Girder
Fig. 9. Measuring Points on the Bridge
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