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Fig.1 Diagram of freight cableway
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Fig.4 Sliding element with one contact point
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Table 1  Force variation of working cable and support Table 2 Force variation of working cable and support
Load mass(t) 2 3 4 Traction speed( m/min) 15 30 60
Max ( kN) 52.26 57.01 59.01 Max (kN) 50.17 52.26 55.39
Bearing Min(kN) 46.23 44.95 42.56 Bearing Min(kN) 47.07 46.23 40.03
cable Amplitude of variation  13.03% 26.83% 38.65% cable Amplitude of variation  6.58%  13.03% 38.39%
Speed of change(kN/s)  28.44 77.72 77.01 Speed of change(kN/s) 9.15 13.35 68.02
Max ( kN) 48.62 63.54 70.97 Max (kN) 42.06 48.62 64.28
Traction Min(kN) 38.35 43.79 47.98 Traction Min(kN) 33.03 38.35 52.79
cable Amplitude of variation  26.75% 45.12% 47.93% cable Amplitude of variation ~ 27.32% 26.75% 21.78%
Speed of change(kN/s)  30.79 58.63 74.31 Speed of change(kN/s) 19.98 30.84 42.51
i : Hori 1
Horizontal ) 04 3006 41.32 orsonal 01 2124 23.81
force force
Max (kN) Vertical Max(kN) Vertical
ertica 4682 5214 6341 ertica 4289  46.82 4585
force force
i : Hori 1
Horizontal = 3¢ 405 7.03 oromal - g67 136 4.48
force force
Support  Min(kN) Vertical Support  Min(kN) Vertical
ertica 205 3132 46.15 ertiea 3856 205 1658
force force
Horizontal Hori 1
Speed of LM 176,06 23044 303.73 Speed of LM 9985 17606 102.02
force force
change Vertical change Vertical
(kN/s) el 1gg.s8  176.89  118.82 (kN/s) ertiea 2631  188.58  97.43
force force
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Table 3  Force variation of working cable and support

Length of bearing cable(m) 623.32 62452 62521
Max ( kN) 64.23 52.26 43.95
Bearing Min(kN) 58.72 46.23 37.52
cable Amplitude of variation  9.40%  13.03% 17.13%
Speed of change(kN/s)  25.61 33.89 46.35
Max ( kN) 50.11 48.62 47.22
Traction Min(kN) 42.37 38.35 36.02
cable Amplitude of variation ~ 18.27%  26.75% 31.10%
Speed of change(kN/s)  39.04 33.69 46.74
Horizontal o 3¢ 2124 2229
force
Max (kN) Vertical
el 4436 4682 46.71
force
Horizontal 9.47 136 318
force
Support  Min(kN) Vertical
ertiea 205 205 2572
force
Horizontal
Speed of oM 9662 17606 12132
force
change Vertical
(kN/s) U 01133 188,58 147.48
force
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CALCULATION METHOD FOR DYNAMICS OF MULTI-SPAN FREIGHT
CABLEWAY AND INFLUENCE OF STRUCTURE IMPACT"

Qin Jian' Qiao Liang'" Zhang Yinghui® Hao Yujing' He Yongjun’
(1.China Electric Power Research Institute ,Beijing 100055, China)
(2.State Grid Shandong Electric Power Company Construction Company , Jinan 250001, China)
g parny parny

Abstract According to the interaction between working cables ( bearing cable and traction cable) and travelling
trolley in multi-span cableway, the equations of motion were established based on the theory of finite particle
method (FPM) ,and a calculation method for dynamics of the multi-span freight cableway was developed.In this
method , the sliding contact state of working cables with supports and loads was simulated by using the sliding ca-
ble element,the interaction relationship between traveling trolleys and working cables was obtained by the contact
judgment method ,and the condition that traction cable travels in circle was also taken into account.Then the cal-
culation method was applied to analyze the impact dynamic responses of a trolley passing through the support of a
freight ropeway for different key parameters,such as load mass,velocity and middle deflection coefficient.The ten-
sion variations of bearing cable,traction cable and support ware obtained ,which indicated that the load mass and

traction velocity have significant influences on the impact responses.

Key words multi-span freight cableway, bearing cable, traction cable, travelling cable, finite particle

method, impact load
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