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Analytical Method for Sliding Cable Structures
in Engineering Based on Angle Bisector
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Abstract: In this paper, a simplified analysis method is
proposed based on angle bisector to effectively get the internal
forces and deformations of the sliding cable structure. First,
the cable constraint caused by the pulley is modeled by fixed
hinge. The stress-free length adjustment, internal forces,
and alignment of sub-cables are obtained by using the
unstressed length adjustment matrix constrained by the
reaction forces vertical to the angle bisector direction equaling
zero. Next, the angle of bisector is modified according to the
deformed structure. The first step will be iterated until the
cable forces are equal within tolerance. An analysis package is
programmed hased on this and numerical results show that the
tension continuity and deformation relationship could be
achieved by 2 to 4 iterations with high precision. The
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numerical example and engineering example demonstrate the
correctness and efficiency of the proposed method.
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Fig.1 Sliding cable structure and simplified model
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Fig.2 Flowchart of angle bisector method
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Tab.1 Iteration process for sample 1

;jt\&gt 11 L0 B/ ( = )/% M/IN %mj?&/ﬁ BARNN__ ﬁﬁ}?ﬁ?
64T 117 BT B EEE  EEE 116&T 117 5 HARE/ %
1 45,000  15.000  105.000 39321.540 0.0158412 150  1380.281 1412.018 2. 248
2 46.164  18.203  103.981 0. 980 39439.819 0.0163304 150  1406.329 1 407.238 0. 065
3 46.142  18.214  103.964 0.016 39 441.597 0.016 3243 150  1406.768 1 407.159 0,028
4 46.130  18.226 103. 952 0.012 30 442.833 0.0163201 150  1407.077 1 407.103 0. 002
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Tab.2 Result comparison for sample 2

HE RN/ mm @A /(KN » m) £ 71/kN 2 IIRH B
BRXE BM 2 EREKE SM HER KR ARE/N W
VG HRE 18.7 —150. 2 40.4 —56.9 58. 60 59. 10 0. 85 7
Tk 18.5 —149.6 39.9 —56. 4 58. 08 58. 09 0.01 2
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Fig.5 Application to engineering (unit: m)
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Tab.3 Iteration process for test load at mid-span
. N W 1WBEN 22 WEAR
P s T e oo B RIEM o oo &N/ &I
kKN AiRE/X kN HiRE/Y%
3B 1021 3433 24. 935 8 846 26. 068 8 842
7 97.170 0.093 97. 229 0.025
EhER 1022 3433 10. 595 8 838 11. 610 8 840
3 Bk 2 021 3 405 20. 945 8 834 22. 281 8 817
\ 95.116 0.239 95. 320 0. 024
HilEH 2 022 3 405 10. 713 8 813 11. 641 8 815
= 1123 3433 10. 595 8 837 11. 599 8 839
4‘73% 85. 731 —0.413 85. 335 —0.013
EHEL 1124 3433 19. 134 8 874 20. 929 8 841
= 2123 3 405 10. 713 8 812 11. 636 8 815
4\7&5 84. 248 —0. 388 83.912 —0.016
hilEHR 2124 3 405 22.218 8 847 23. 813 8 816
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Fig.6 Finite element model for cable crane and

element number
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Fig.7 Results of load test
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