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Fig.1 Prestressed concrete box girder bridges with corrugat-

ed steel webs
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Fig.2 Box girder bridges with corrugated steel webs
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Fig.3 Cross-sectional dimensions of bridge (unit: mm)
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Fig.5 Dimensions of corrugated steel web (unit: mm)
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Fig.6 Dynamic data acquisition of bridge
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Fig.7 Layout of measuring points on bridge deck (unit: mm)
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Fig.8 Acceleration time history and power spectral density

diagram
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Fig.9 Measured results of 1st order mode shape
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Fig.10 Finite element model of steel box concrete composite

girder bridge with corrugated webs
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Fig.11 Rigid connections between the corrugated steel web
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Tab.l1 Comparison between the calculated value of
the standard formula and measured value

Pk 1 %A /Hz  SCMA/Hz wi/ %

1B il 4.074 3.762 8.29
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Tab.2 Comparison of measured value and finite el-
ement calculated value

g 1Y SENAE /Hz HBRIC(E/He w,/%

1B il 3.762 3.791 0.76
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Fig.12 Bending and torsional vibration mode shapes of steel
box concrete composite girder with corrugated weds
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(a) K-type transverse connection (b) Square steel transverse connection
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Fig.13 Finite element model of transverse connections

between box girders
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Tab.3 Comparison of natural frequencies under dif-

ferent lateral connections Hz
P Y K7 J7 Al T4
1B ith 3.791 3.792 3.796
14 %% 6.790 6.794 6.922
2 B 25 i 12.950 12.956 12.973
2 B HL % 16.141 16.144 16.392
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Tab.4 Comparison of natural frequencies under
different diaphragm spacings Hz

S A A 7] BEL/m

%k 5.6 4.7 4.0 3.5 3.1 2.8

1 3.810 3.801 3.796  3.788  3.781  3.773
2 10.592 10.594 10.606 10.606 10.597 10.602
3 13.019 12.992 12.979 12.958 12.942 12.921
4 18.714 18.774 18.823 18.828 18.844 18.841
5 21.822 21.806 21.795 21.788 21.769 21.736
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(e) 3rd vertical bending vibration mode shape
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Fig.14  The first five mode shapes of a single girder
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Fig.15 Effects of thickness of corrugated steel web on natu-

ral frequencies
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Tab.5 Comparison of fundamental frequencies under
different girders heights

Z/m BIEARXE/Hz ARTHE/Hz w0/ %
1.0 2.562 2.531 1.21
1.2 3.053 3.055 0.66
1.5 3.759 3.803 1.17
2.0 4.869 4.914 0.92
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Tab.6 Comparison of fundamental frequencies under

different bridge spans

#5142 /m BIEAXME/Hz BRGME/Hz w/%
20 7.967 7.816 1.89
25 5.268 5.291 0.44
30 3.759 3.803 1.17
35 2.826 2.860 1.20
40 2.208 2.226 0.82
45 1.776 1.780 0.23
50 1.462 1.488 1.77
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