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Fig. 1  Simply supported beam subjected to a moving

force
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Fig. 3 Deflection curve under the load 794 kN
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Tab. 1 Effects of different activation functions on the network

%1 RE %2 RE BAWE INnTE /s HIriRE MR MXRHK2
tansig tansig 43 3.72 0.97 0.99
logsig logsig 70 3.72 0.98 0.99
logsig tansig 59 3.61 0.97 0.99
tansig logsig 70 2.85 0.98 0.99
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Tab. 2 Effects of different training methods on the network
Ul AU HL YRS &) /s W5z R R MR RE 2
traingd 0 0 1677.64 0.13 0.13
traingdm 0 0 166. 66 0.69 0.49
traingdx 90 12 12. 66 0.93 0.94
trainbfg 48 51 5.05 0. 96 0.99
trainrp 299 198 3.99 0.96 0.99
trainlm 50 145 2.50 0.98 0.99
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Fig. 6 Identified position of the front axle
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Tab. 3  Correct recognition rate of wheelbase in different

speeds %

BB /m W/ (mes ) ]

5 10 20 25

3 73.92 66. 65 46. 52 47.5

4 88. 33 85.98 34.63 34.53
5 87.93 82.15 58. 87 61. 64
6 88. 27 90. 85 64. 54 70. 44
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Fig. 8 Identified value of the front axle load
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Tab.4 Correct recognition rate of load value with in different wheelbase and speed %
R/ (mes 1)
HEE/m 5 10 20 25
Hi J5 Hi J5 Hij J5 Hii J5
3 76.20 68. 67 83.13 81.02 85. 54 79.52 87.97 86.47
4 85. 96 85. 82 74.27 66.67 76.61 75. 44 81.75 75.18
5 81. 82 81.11 83.24 83. 31 60. 23 66. 48 72. 34 68.79
6 79. 28 71.69 78. 45 79. 28 81.22 79. 56 53.79 60. 69
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Tab.5 Vehicle speed identification results with different wheelbase
BB/ (mes )
e/ 5 10 20 25
" PUNBERE/ MIxFee2E/  RBIEE/ M2/ BUIEE/  MIxFiE/ RIS/ MXERE/
(mes ') % (mes ") % (me+s ") % (me+s ") %

3 4.97 0.52 9.96 0.38 20. 03 0.15 24.65 1. 41
4 5.02 0.41 9.87 1. 34 20. 54 2.71 25.51 2.05
5 4.99 0.04 10. 07 0.73 20. 38 1. 90 25.65 2.62
6 4.97 0. 67 9. 87 1. 30 20. 29 1.47 25. 67 2.70
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Fig. 10 Identified the front dynamic axle load
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Tab. 6 Effect of different noise levels on recognition %
i W 4 K T
PUIES 5 10 15 20
iR} 79. 60 63.22 51.53 41,44
I8P 83. 62 83.61 77.59 63.56
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Fig. 14 A sample of dynamic strain responses
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Fig. 15 Measured and simulated strain of mid-span
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Fig. 16 The position identification results of front axle
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Fig. 17 The position identification results of rear axle
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Fig. 18 The front axle force identification results
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Fig. 19 The rear axle force identification results
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