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FRICTION ANALYSIS OF CONTINUOUS HOOP CABLE IN
SUSPEND-DOME
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Abstract: Hoop cable is generally continuous in suspend-domes. To assess the influence of friction during the
construction procedure of tensioning continuous hoop cable of suspend-dome, the paper utilized an example of
four nodes and four elements. The change and distribution of element force during tension were examined. The
method of calculating friction during tensioning continuous hoop cable was presented according to the fact that
the non-stress length of the continuous hoop cable is fixed after slippage. Then, the paper analyzed the
construction of sunflower 1 type and rib 1 type suspend-domes considering the change of friction coefficient,
tension element and tension force. The results displays an asymmetric distribution of cable-strut force, and strut
slant would occur in suspend-dome after construction by tensioning continuous hoop cable because of friction. So
it is unfavorable that tensioning continuous hoop cable by fewer tension elements in the practical project.
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Fig.1 Calculation diagram of model
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Table 1 Internal force and stress of element after construction
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Fig.3 Calculation diagram of model
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Table 2 Characteristic of cable-strut

e BIAYm?  EPERCE/(N/mY) P (kg/m®) K /mm
Hs  0.011236 1.9x10" 6.55x10° 16648.7
Xs  0.005700 1.9x10" 6.55x10° 17000.9
G 0.004662 2.06x10" 7.85x10° 10218.7
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Fig.4 Inner force distribution of strut-cable after tension
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Table 3 Maximum inner force difference of two radial cables
in the same supports point

PEBEFREL 0.15 0.2 0.25 0.3

W ) Z/kN 22.52 26.03 38.81 51.83

PEE L 0.35 0.4 0.45 0.5

) ZE/kN 58.12 72.18 80.67 90.72
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Table 4 Difference between maximum and minimum of inner
force for the same style element
J9M 015 02 025 03 035 04 0.45 0.5
FER 341 442 625 811 936 113.0 1273 143.0

#E 263 361 476 593 701 821 934  105.0
AT 324 388 588 791 892 1107 124 13.88
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Table 5 Prestress value according to tension points
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Fig.5 Inner force distribution of hoop cable under
different prestress
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Table 6  Position of tension points
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Fig.6 Inner force distribution of hoop cable at different

tension points
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Table 7 Ratio between inner force of each hoop cable and
maximal inner force

FISOAUESC ST )]

oL 2 14 34 44 64 9
1 1.000 1.000 1.000 1.000 1.000
2 0.901 0.901 0.901 0.901 0.901
3 0.871 0.839  0.823 0.901 1.000
4 0.803 0.769  0.901 1.000  0.901
5 0.727 0.839 1.000  0.901 1.000
6 0.727 0.901 0.901 0.901 0.901
7 0.803 1.000  0.839 1.000 1.000
8 0.871 0.901 0.839  0.901 0.901
9 0.901 0.839  0.901 0.901 1.000
10 1.000 0.769 1.000 1.000  0.901
11 0.901 0.839  0.901 0.901 1.000
12 0.871 0.901 0.823 0.901 0.901
13 0.803 1.000  0.901 1.000 1.000
14 0.727 0.901 1.000  0.901 0.901
15 0.727 0.839  0.901 0.901 1.000
16 0.803 0.769  0.839 1.000  0.901
17 0.871 0.839  0.839  0.901 1.000
18 0.901 0.901 0.901 0.901 0.901
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Fig.7 Calculation diagram of model
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Fig.8 Internal force distribution of strut-cable after tension
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Fig.9 Deformation of strut-cable after construction
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Fig.10 Slant of strut with different prestress
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Fig.11 Critical frication index with different prestress
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