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Vibration Reduction of Ropeway Carriers Considering the Effect of Cable Vibration
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This paper describes the design method of dynamic vibration absorber for the ropeway carriers suspended by
the cable considering the effect of cable vibration. Analytical Green function of cable was used to obtain the stiffness
matrix of the cable system. Lumped cable model was used for analysis of ropeway carrier which is suspended by cable.
Natural frequencies and mode shapes of the pendulum with cable system were analyed. Equivalent length and mass of
the equivalent simple pendulum were obtained by matching the kinetic energy. Using the equivalent inertia, mass, and
length of pendulum, we designed the dynamic vibration absorber for the cable suspension carrier. Experiments of free
vibration were conducted to verify the usefulness of this work.
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Fig. 1 Schematic diagram of cable
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Fig. 2 The flexibility influence function of the cable

Table 1 The natural frequency of cable H=98000N
Analytic

) N=7 N=14
solution
a (rad’s) 3.92 3.82(2.6%) 3.91(0.3%)
w, 7.84 7.16(8.7%) 7.72(1.5%)
w, 11.76 9.99(15.1%) | 11.35(3.5%)
Table 2 The natural frequency of cable H=216000N
Anal_ytic N=7 N=14
solution
] (rad/s) 5.82 5.68(2.4%) 5.80(0.3%)
ay 11.64 10.63(8.7%) 11.46(1.54%)
w 17.47 14.82(15.2%) | 16.85(3.5%)
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Fig. 3 Lumped cable and pendulum model
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Fig. 5 Schematic diagram of pendulum with pendulum
dynamic vibraton absorber
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Fig. 4 The natural frequency and the equivalent mass

[M)F+ [CUo Ky ={F} - (18) Fig. 6 The Lumped cable, pendulum, and DVA model
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Fig.9 Mode shape of carriers and cable
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Fig.13 Experimental step response of dual pendulum
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Fig.14 Free vibration of pendulum (a) without DVA
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Fig.15 Experimental step response of dual pendulum
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Fig.16 Experimental step response of two pendulums

without DVA
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Fig.17 Experimental step response of two pendulums
with DVA on left pendulum
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Fig.18 Experimental step response of two pendulums
with DV A on right pendulum
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Fig.19 Experimental step fesponse of two pendulums
with DVA on both pendulum
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