
https://doi.org/10.2749/prague.2022.0415

Distributed by 8 

shown that the vehicle can be detected with the 
required accuracy for B-WIM even from a single 
accelerometer. The IL and the vehicle weight were 
estimated using the optimized vehicle detection 
time and integral displacement. It was confirmed 
that the weight could be estimated with an error of 
about 10%. The effectiveness of calibration using a 
local bus was also shown. 

In summary, in this study, it was found that the 
calculation cost and system cost can be reduced by 
compensating for the less sensitivity due to reduce 
the number of devices. It is considered that this 
system can be easily introduced especially in short-
span local bridges and can contribute to 
maintenance. However, there remain problems 
regarding the method of identifying the local bus 
when estimating the IL and the necessity of the 
initial IL for operating. Takeya et al. extracted 
features from the measured acceleration data to 
classify vehicle classes using the wavelet scattering 
transform. Using this as input data, they were 
considering discriminating the vehicle type using a 
neural network [12]. This kind of method can be 
applied to identifying vehicles in this situation. 
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Abstract 
This study presents a technology development for creating 3D finite-element full-scale bridge models based 

on a data processing platform (DPP) and explores the trial fatigue analysis to serve as an important reference 
for future practical applications. Until now, the model generation, validation and calculation for a large-scale 
model of conventional method consume huge time and money. Currently, developments in High-
Performance Computing (HPC) and preparation for large parallel computers make numerical simulation 
operation more efficient. Moreover, through the grouping structure technique, different types of data can 
be linked together. In this research, a 3D finite-element full-scale bridge superstructure model was created 
using the DPP. A trial fatigue analysis was performed using a high-performance computer. By considering the 
details such as the position of each reinforcing bar, prestressed tendon, the slope, etc., the DPP model more 
closely captures the real structure. Therefore, it could be said that the model made by the DPP has higher 
analytical accuracy. This research paved the way for the implementation of large-scale fatigue analysis, which 
has significant engineering applications prospects.  
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1 Introduction 
A large number of infrastructures were 

constructed during the period of high economic 
growth in Japan. After almost 50 years’ usage, the 
reduction of performance and safety of these aging 
structures has become a serious problem, 
especially for the structures like bridge slabs that 
directly bear the load of vehicles in a variety of 
environments. According to the report from the 
Ministry of Land, Infrastructure, Transport and 
Tourism, more than 60% of the 700,000 bridges are 
expected to be more than 50 years old in 2033 [1]. 
In order to be able to ensure safety, grasp the 
deterioration characteristics, numerical analysis is 
the most direct method. However, there are still 

some issues that need to be solved. Firstly, the 
efficiency of generating numerical finite element 
models for large-scale complex bridge structures is 
relatively low. Secondly, based on the limited 
performance of the computer, the calculation time 
is significantly long. Especially for the fatigue 
analysis, a large-scale bridge simulation usually 
requires more than several terabytes of computer 
memory and at least a few weeks of calculation 
time. Therefore, simple plates or simplified bridge 
models are usually used to reduce the time cost for 
model generation and calculation [2]. However, 
comparing with the full-scale actual bridge, since 
the simple plate models give different shapes, sizes 
and boundary conditions, the analysis results will 
also be different. Even if the simplified one span 
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