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g. 1 Layout of the model
Fig.2 Plane geometry of the model
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Fig.3 Modé s cross section
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Fig. 4 Back model
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Fig. 5 Space beam gird model I
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Fig. 6 Space beam gird method II
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Fig. 7 Frequency response function
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Tab. 1 Frequency comparison of different FEM models Hz
1 2 3 4 6 7 8 9 10
9.62 2.39 7.76 3. 86 9. 83 5.51 8.04 6.04 3.13 8.61
17.83 4.47 14.27 10.42 13.93 8. 82 14.9 9.78 5.75 15. 85
24.81 6.28 17.67 16.53 18.05 9. 83 19.72 10.19 6.6 21.23
38.17 9.73 30.76 16.72 22.08 16. 1 32.36 17.12 11.66 32. 15
45.25 11.86 30. 86 21.69 - 39.06 20.88 36.76 2.17 12.33 34.97
58.48 15. 04 46.73 24.69 42.74 31.85 49.5 24.94 19.01 38. 02
84.03 21.6 62. 11 2.5 50.76 32.89 70.92 30.49 25.84 4. 84
93.46 25.51 66.23 40 - 56.18 34.72 78.74 33.22 27.17 47. 17
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Tab.2 Frequency comparison of test and calculated Tab.3 Frequency comparison of test and calculated

results in the vertical direction results in the transverse direction

1 6 10 6 9
/Hz
/Hz /% /Hz /% /Hz /% /Hz /% /Hz /%
8.63 9.62 11.00 8.8 2.00 861 0.00 6.62 5.51 17 6.6 0
17.26 17.83 3.00 16.10 7.00 15.85 8.00 12.78 9.83 15 11. 66 8
33.70 38.17 13.00 34.72 3.00 34.97 4.00 22.49  20.88 7 25. 84 15

8
Fig. 8 The former three modal shapes in the vertical direction

Fig. 9 The former three modal shapes in the transverse direction
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Dynamic Analysis and Modal Test of a Cured Steel Box Girder

ZHOU Yong—jun, ZHAO Xiao—xing, HE Shuan— hai, SONG Yi—fan

(Key Laboratory for Bridge and Tunnel of Shanxi Province, Chang’ an University, X an 710064 China)

Abstract: In order to study the dynamic characteristic of a curved steel box girder, this paper uses single— beam
element and space beam gird method as well as finite element of space plate to simulate the structure respectively.
At the same time, a modal test is carried out indoors with impact excitation method, the results of which are com-
pared with those of the three finite element method. The results show that the single—beam method is not appropri-
ate to the calculation of the transverse modals, space beam gird method is advisable in the vertical and torsion direc-
tion when disegarding the static transverse stiffness conversion, moreover, the paper introduces a new partition of
space beam gird method to simulate the bridge’ s transverse models. The space beam gird method presented in the
paper can be employed well to simulate the dynamic characteristic of cured box girder, and it can give eference to
the seismic analysis of the continuous cured girder.
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