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Development of Artificial Neural Network Model for Estimation of
Cable Tension of Cable-Stayed Bridge
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Abstract An artificial intelligence-based cable tension estimation model was developed to expand the
utilization of data obtained from cable accelerometers of cable-stayed bridges. The model was based on
an algorithm for selecting the natural frequency in the tension estimation process based on the vibration
method and an applied artificial neural network (ANN). The training data of the ANN was composed
after converting the cable acceleration data into the frequency, and machine learning was carried out
using the characteristics with a pattern on the natural frequency. When developing the training data, the
frequencies with various amplitudes can be used to represent the frequencies of multiple shapes to
improve the selection performance for natural frequencies. The performance of the model was estimated
by comparing it with the control criteria of the tension estimated by an expert. As a result of the
verification using 139 frequencies obtained from the cable accelerometer as the input, the natural
frequency was determined to be similar to the real criteria and the estimated tension of the cable by

the natural frequency was 96.4% of the criteria.
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Fig. 1. Cable tension estimation procedure
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Fig. 2. Vibration frequency of cable
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Where, w denotes weight per unit length, 1
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denotes effective length, g denotes gravity
acceleration, f, denotes n™ natural frequency in
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Table 1. Training data

A
&=y

dolel charet
A= 4 g U5

TRAFL] W
olelel

A ﬂ% Z 67) w9 147H Al

483 1%

AE4E AETAL Ao

of "o}, Al 9 HVJ*H al
Sto] ThgshAl A7gskalct.

Bridge Sensor An()ril;t;.;de If? :;Zilgf
Hwatae CAC_I03 1.19 0.706Hz
Hwatae CAC_I07 4.26 0.516Hz
Hwatae CAC_J02 3.17 0.402Hz
Hwatae CAC_I04 0.02 0.726Hz
Hwatae CAC_I05 0.09 0.417Hz

Jindo CACO008 15.60 0.585Hz

Jindo CAC008 8.90 0.586Hz

Jindo CAC008 15.56 0.585Hz

Samcheonpo CACO010 8.20 1.052Hz
Samcheonpo CAC026 3.49 0.999Hz
Samcheonpo CAC002 0.59 0.935Hz
Samcheonpo CAC020 0.63 1.365Hz
Yeonggwang CAC_I09 0.19 1.155Hz
Geobukseon EQK_TGPY 3.54 1.110Hz

Donggang CAC_I02 0.08 2.075Hz

Donggang CAC_I03 0.04 2.075Hz
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Fig. 3. Analysis result(precision)
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Fig. 6. Selected mode by developed model
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