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Calculation of Extreme Value of Vehicle Load Effect by
POT Model Using Pareto Distribution
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Abstract: To accurately simulate the tail shape of vehicle load effect distribution, the peaks over threshold
(POT) model based on Pareto distribution was used to fit the frequency distribution of the vehicle load effect
sample first. And then, the tail extremum index method was adopted to test the fat-tailed traits of the vehicle
load effect sample, and the Kurtosis coefficient method was used to test the Kurtosis traits and the threshold of
the vehicle load effect sample, respectively. Finally, the maximum value distribution and design standard value
of vehicle load effect were calculated based on classical extreme value theory. The proposed method was used
to estimate the maximum load effect of the weigh in motion (WIM) vehicle in 111 d of a bridge. The results
show that the vehicle load effect of 16 m is consistent with the peak and fat-tailed distribution. The proposed
method is suitable to calculate the extreme value of vehicle load.
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Fig. 1 Daily maximal values of vehicle load effect for different spans
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Tab.1 Test result of fat tail

L/m
6 8 10 13 16 20 25 30
r 3.192 2.930 2.614 2.697 2.493 1. 949 1.788 1.928
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Tab.2 Test result of Kurtosis
L/m
6 8 10 13 16 20 25 30
r 7.920 5. 545 4.781 5. 738 5.261 2.455 0. 064 2.899

K = i=1,2,3,--,N. (6)
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Tab.3 Threshold and kurtosis for bridge with span from 6 m to 16 m

L/m
S8
' 6 8 10 13 16
u/kN » m 342. 36 501. 32 706. 63 1 088.58 1512.72
K 2.993 2.998 2.997 2.995 2.992
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Tab. 4 Parameter estimation for bridge with span from 6 m to 16 m
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