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A non-contact identification of bridge influence line based on big data
using interval analysis and affine algorithm
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Abstract: The influence line (IL) plays an significant role in fields of bridge condition evaluation. In view of the
limitations and shortcomings of existing IL. measurement methods in real bridge testing, a non-contact method for 1L
identification for small and medium bridges based on big data and affine algorithm is proposed. First, the mapping
relations between vehicle types and axle-weight intervals are established on the basis of statistic data. Subsequent-
ly, combined with the axle-weight intervals of the traveling vehicles, the IL intervals of the bridge under multiple
cases can be successfully back-calculated by utilizing interval analysis and affine algorithm. Finally, based on the
big data mining and analysis, the two-classification algorithm of support vector machine (SVM) is employed to ex-
tract the real IL from the IL intervals of multiple testing cases. By carrying out the numerical simulation analysis
and laboratory scale model test, the stability and effectiveness of the proposed method are tested, which preliminari-

ly verifies that the non-contact IL identification method in this paper has a better development prospect than the tra-

Wi HER 2019 -10-02; {&iTHHF:2020 -12 - 11

E&WE: HEKARFERSWH (51878264 ) ; Wi 44 T A A 1115 H (20178K2220)

Supported by: National Natural Science Foundation of China (51878264 ); Key Research and Development Program of Hunan Province
(2017SK2220)

TEERN ] = (1979 ) 35 802 1L, 2 S04 {5 10 0 52 A H2 A 2 A5G J TR A/ 5% . E-mail ; zhouyun05@ hnu. edu. cn

BIER ] (1995 - ), &, WL AFFE A, 322 NI GR 45 R i B ) J7 IR 5T . E-mail : zhousai2017 @ 163. com)



%53 3] Ji - ze, A BT ORBE-5 X TR] 15 5 Rk A A2 A AT SRR 2 A 2 i 2 1 21

ditional methods.
Key words: structural health monitoring ( SHM ) ; bridge influence line; interval analysis; affine algorithm; big

data; support vector machine (SVM) ; coupled vehicle-bridge system
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Table 1 Interval cases of the vehicle

28 v(m/s) d (m) w; (kg) w, (kg)
Uil [10,30] [3.8,6.05] [700,6500 ] [700,11500]
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Table 2 Simulated parameters of the vehicle
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HUE 500 600 1 200 000 2 000 000 500 000 500 000 3 000 3 000 12 000 27 000
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Table 3  Calculated results of IL under different cases
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3 [700,6 500 ] [700,11 500] 6 000 11 000 [ -11.69, -3.51] -3.63
6 FMEXETELER (v=10m/s) 7 FMAFEIRAIF ML X E G R L
Fig.6 The calculated interval result of IL Fig.7 A comparison of the calculated IL intervals
(v=10m/s) by two methods
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