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Experimental Study on Dynamic Responses of
Plate-Girder Bridges under Moving Loads
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ABSTRACT : This paper presents the dynamical responses of the plate girder
bridge subjected to moving load by experimental method. The upper slab of
the plate girder bridges is modelled to the plate element and the girder to
the beam element. The small-scaled vehicle model is manufactured as moving
load and the acryl-bridge model as the plate-girder bridge. The dynamic
responses of the plate-girder bridges under the moving load are obtained by
the strain gauges, displacement measurements, accelerometer, and dynamic
strain measurement. The maximum dynamic responses from the measured
data are compared with those from the finite element method. The
experimental model test can be used to obtain to the dynamic responses of
the plate-girder bridges.
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Fig. 1 Vehicle Model
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Fig. 3 Procedure of Measurements
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(c) Fractured Specimen

Photo 2. Fractured Specimen

Table 1. Measured Modulus of Elasticity

Specimen Modulus of Elasticity
No. 2 35878.56 kgl cm®
No. 3 37681.75 kgl cm®
No. 4 38040.84 kgl cm®
No. 5 38142.38 kg/cm®
No. 6 37854.94 kg/cm®
Average 37519.69 kg/cm®
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Table 3. Deflection at mid-point ( X107° )

Mesh Theory This Study | Ratio(%)
2x2 6.428571 86.61
4x4 5.829312 95.51
6X6 5.700875 97.67
8x8 5.649869 98.55
10x10 5.624041 99.00
12x12 5.568 5.609039 99.27
14x14 5.599503 99.44
16X16 5.593041 99.55
18x%18 5,588447 99.63
20x20 5.585057 99.70
30%x30 5.576521 99.85
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Fig. 7 Convergence according to
Mesh Refinement
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Table 4. Static Deflection at mid-span of
Experimental Model

Model Value Ratio
Test 0.7001 cm 1
FEM 0.6594 cm 0.942

Table 5. Natural Frequencies(Herz)

Mode Ref.(10) Present
1 6.559869 6.569679
2 10.99328 10.99009
3 25.10754 24.89156
4 26.52963 26.61361
5 31.83556 31.86117
6 48.18244 47.73150

Table 6. Natural Frequencies(Hertz)

Mode Test FEM
1 1.05 1.040
2 2.30 2.224
3 2.90 2.866
4 4.40 4.302
5 5.70 5.619
6 7.35 7.274
7 8.65 8.631
8 - 8.894
9 9.40 9.289
10 13.05 13.012
11 - 13.879
12 17.60 17.474
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Fig. 8 Distribution of Frequencies
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