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Static Configuration Analysis of Stay Cables Based on
Super-Thin Elastic Rod Model

Lu Dengke Wang Peng® Wang Xiaoyue Xu Jiawei Liu Zhenhai

(School of Civil Engineering and Architecture. University of Jinan,Jinan 250000, China)

Abstract The static configuration of stay cable considering self-weight and stretch ability was studied by
using the super-thin elastic rod model. The equilibrium equation of super-thin elastic rod in the general
sense of stay cable was established. The deflection curve of cable, cable force and cable length corre-
sponding to the equilibrium configuration were discussed in the following three cases. (1) When the ben-
ding rigidity was ignored, it degenerated into the equilibrium equation of the stay cable when only con-
sidering the elastic tension. At this time, the deflection curve equation was consistent with the existing
conclusions. (2) When elastic tension was ignored, it degenerated into the equilibrium equation of the ca-
ble only considering the bending rigidity. The deflection curve equation added a first-order correction
term compared to the case when ignoring the bending rigidity. (3) When both elastic tension and bending
rigidity were considered, the approximate deflection curve equation was obtained. Taking Sutong Bridge
and a laboratory cable as examples, the static parameters of the stay cables under the above three differ-
ent conditions were calculated respectively, and the influence of bending rigidity and elastic tension on
the geometric configuration of the stay cables under different cable lengths and cable forces were ana-

lyzed.
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Fig.1 Center line of stay cable
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Fig.2 The force diagram of infinitesimal segment of ultra-slender

elastic rod model of stay cable
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Table 1 Parameters of stay cables
Wi R Fo/kN  m/(kg+*m 1) L/m h/m l/m A /m? E/GPa
S36 8572.27 145.0 594.35 265 532 0.017357 205
S1 8638.6 131.5 156.70 89 128.97 0.015740 205
A 0.303 1.01 11.3 3.63 10.7 0.0001374 195
x2 PHHERHNTEER
Table 2 Calculation results of stay cable statics
EDACS M VIRIS F30/kN Fs01/kN Smax/1 S/l S/m T max/ L
L 9397.31 9973.80 1/81.1646  1/81.1911 594.502
A IE 9397.76 9973.26 1/81.0364  1/81.0386 594.501
S36 X 37 9397.27 9973.85 1/81.2547  1/81.2822 594.502 0.499
X 45 9397.52 9973.37 1/81.0422  1/81.0438 594.501
"""""""""""" REELT  10438.95  10553.64  1/339.8304 1/342.0659  16.700
HE AR IR 10439.13 10553.45  1/337.4289  1/340.6220 156.699
S1 = 37 10438.89 10553.72  1/340.8315  1/343.9649 156.700 0.499
X 45 10439.01 10553.57  1/338.5321 1/341.8651 156.700
"""""""""""" B 03200 03222 1/21.2956  1/21.5373 11300
HEAR TR 0.3211 0.3234 1/20.1054  1/20.3215 11.301
A X 37 0.3192 0.3215 1/21.3985  1/21.6422 11.300 0.499
= 45 0.3205 0.3229 1/20.2254  1/20.4544 11.300
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