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Study on Simplified Calculation of First-order Longitudinal
Vibration Period for Fixed Hinge Cable-stayed Bridges
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Abstract; The simplified calculation of the first-order longitudinal vibration period for a cable-stayed
bridge is very important for the comparison of design plans and the evaluation of seismic performance.
Firstly, according to the longitudinal seismic inertia force transmission of cable-stayed bridges, the double-
mass model derived by flexibility method was developed to simplify the calculation of the first-order longi-
tudinal vibration. Based on significant coupling between the longitudinal modes and vertical modes, the
simplified calculation of the first-order longitudinal vibration period was then investigated by energy princi-
ple in fixed hinge cable-stayed bridges. Finally, the two formulas were evaluated by the tests on ten built-
up bridges. It is concluded that these two simplified formulas were in good agreement with those predica-

ted by finite element method. The proposed double-mass model has higher accuracy and reliability.
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Fig. 1 The sketch map of the longitudinal
seismic inertia force transmission
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Fig. 2 The double-mass simplified model
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Fig. 3 Deformation of the cable
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Tab. 1 Structure parameters of cable-stayed bridges in calculation
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TR A 6060160386 197 116,69 22.70 3.90 66.79 96 23 402 16,77 2.31 77.50 42.00 1.84 15.50 0.59
FAFETL K AR 2684142466 153 7853 31.93 1.35 29.08 92 23 279 1711 1.00 66.00 21.00 0.96 15.07  0.64
PR JE KA 1204120 89 105.47 46.60 1.90 42,34 128 30 126 1400 146 29.00 31.00 0.75 11.60 0.74
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KZILRME 1004+210+380+210+100 180  110.08 15.36 1.78 28.67 180 37 182 195 1.00 70.00 40.00 1.59  6.40  0.72
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Tab.2 Estimated comparison of consolidation cable-stayed bridge
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Fig. 4 The first longitudinal vibration modes
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