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Abstract: Till now weigh-in-motion systems for vehicles based on electrical measurement have
some shortages such as low capacity of resisting disturbance and lack of stability, while optical
measurement based on laser can cover the shortages. Based on the principle of bending plate to
weigh the weight of vehicle axis rolling on it and of optical Bragg grating fiber sensors to get
strains of bending plate, combined with the axis characteristics of vehicles on highway, a set of
high speed WIM (weigh-in-motion) based on optical Bragg grating fiber sensors with high speed
interrogator and bending plate was developed, in which material selection, structural design and
the software for data acquisition and interpretation were discussed. The accuracy of the developed
WIM was verified by comparing the weight of axis and the total weight of vehicle tested on-site
and weighed by weigh bridge, which satisfied the American standard ASTM E1318. The practic-
ability of the developed WIM was verified by test with a commercial one. The results show that
such a high speed WIM can be used to collect information of running vehicles on bridges, such as

the axis weight, the total weight, the speed and the wheelbases of vehicles, which is essential for
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further study on the vehicle load on highway bridges. 3 tabs, 7 figs, 16 refs.
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Fig. 1 Principle of optical Bragg grating fiber sensor
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Fig. 2 Principle of bending plate
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Fig. 3 Distribution of strains on center of

bending plate under axis load
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Fig. 4 Structure of WIM of bending plate
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Tab.1 Comparison of loads of cars
o/ Hij 4l 7 Jo BAER

(km « h=D) [ EAE /KN | B9 /KN | 222/ % | EE /KN | S /KN| =22/ % |5 (E/ kN | B3 /kN| 222/ %
5 9.679 1.23 8. 537 2.86 18.216 0. 64

18 9. 255 5.56 7.827 5.70 17.082 5.62

29 9. 750 0.51 8.418 1.42 18.168 0. 37

34 9. 281 5.30 7.921 4.56 17. 202 4.96

44 9.677 1. 26 8.263 0. 44 17.940 0. 88

57 10.617 8 8. 34 8.750 59 5.43 19. 368 o1 7.00

75 9. 687 1. 15 7.905 4.76 17.592 2.81

90 10. 462 6.76 9. 608 15.75 20. 069 10. 80

108 11.022 12. 47 8.011 3.46 19.032 5.15
123 9.523 2.83 8.088 2.55 17.611 2.70
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Tab.2 Comparison of loads of trucks
Fk/ il ol J5 HAEE
Ckm e h™5) |0 AR /RN | BLSAH /RN | 22/ 06 [ IR /N | BL9EE /RN 28/ 26 | WA /RN | SR /RN | i35/ %
15 46. 966 2.32 112. 07 0.25 159. 04 0. 85
38 44, 696 2.62 106. 30 4. 84 151.08 4.20
56 44,954 2.06 109. 61 1.91 154. 62 1.95
75 45,233 45.9 1.45 113. 34 111.8 1.38 158. 58 157.7 0.56
88 51.283 1.00 110. 78 0.91 162. 06 2.77
97 46. 576 1.47 102. 33 8.43 148. 95 5.55
110 46. 054 0.34 99. 88 10. 60 145. 94 7.46
x3 WIM R4 I4EEER ASTM E1318 R
Tab.3 Specifications of WIM in ASTM E1318
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