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A Study on the Analysis of Bridge Safety by Truck Platooning

Sangwon Park', Minwoo Chang®*, Dukgeun Yun’, Minhyung No*

Abstract: Autonomous driving technologies have been gradually improved for road traffic owing to the development of artificial intelligence. Since
the truck platooning is beneficial in terms of the associated transporting expenses, the Connected-Automated Vehicle technology is rapidly evolving.
The structural performance is, however, rarely investigated to capture the effect of truck platooning on civil infrastructures.In this study, the dynamic
behavior of bridges under truck platooning was investigated, and the amplification factor of responses was estimated considering several parameters
associated with the driving conditions. Artificial intelligence techniques were used to estimate the maximum response of the mid span of a bridge as
the platooning vehicles passing, and the importance of the parameters was evaluated. The most suitable algorithm was selected by evaluating the
consistency of the estimated displacement.
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Table 1 A summary of statistical details of the input and output dataset

Inputs Output
v(km/hr)  s(m)  I(m) c n  disp g, (mm)

count 1,710 1,710 1,710 1,710 1,710 1,710
mean 7491 30.02 10.72 33338 1.99 2.43
std 9.98 7.03 1.66 77.20 0.81 1.76
min 60 20 8.4 243 1 0.16
25% 65 25 9.2 243 1 1.13
50% 75 30 11.2 324 2 1.90
75% 85 35 12.2 432 3 3.25
max 90 40 13.2 432 3 11.99
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Table 2 R2-Score error score

R2-Score Error

Model Algorithms

Train Test

Linear Regression 0.268 0.257
Random Forest 0.938 0.746
KNN 0.458 0.400
AdaBoost Regressor 0.474 0.499
ExGBT 0.988 0.939
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