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Calculation and analysis of the cable shape of the ground-anchored

suspension bridge based on the nodal method

DONG Fu-min, NING Xiao-jun, XIONG Yun-rui, ZHOU Xing-lin
(College of Construction Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Three calculation theories of the parabolic method, the segmented catenary method and the
section line method are introduced. Three methods to calculate the bridge main cable coordinates and
empty cable coordinates of the ground-anchored suspension bridge are used. The calculation result of
segmented catenary method as the standards of verification, the advantages and disadvantages of the
nodal method based on Midas/Civil 2019 software in the linear analysis process of the ground-anchored
suspension bridge are described. The calculation of the main cable shape based on the nodal line method
is the approximate calculation of numerical iteration is based on the node balance. The result is in line
with the engineering practice and has certain practical significance for design and construction.
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Fig.1 Simplified model of main cable mechanics
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Fig.2 Main cable force diagram of the parabolic method
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Fig. 3 Main cable force diagram of the segmental

catenary method
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Fig.4 Schematic diagram of main cable tension
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Fig. 5 Stress balance of main cable in plane x-z
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Fig. 6 Stress balance of main cable in plane x-z
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Fig. 7 Facade layout of a-span suspension bridge (unit: m)
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Table 1 Final line shape of the main cable coordinates
" R A B (x, z)/m
L 6)E£%§€£{éa%

(0,18.652)

ZELALFR (x, z)/m

ok o BUBEELIL

1 (0,18.652) (-0.046,18.614)  (~0.046,18.637)

2 (19,12.939)  (19,12.889) (18.936,12.952) (18.959,12.968)

3 (37,8.671)  (37,8.622) (36.910,8.749)  (36.951,8.759)

4 (55,5.516) (55,5.485)  (54.851,5.653)  (54.939,5.662)

5 (733475)  (73,3462)  (72.769,3.657) (72.915,3.665)

(97,2.485)  (97,2.458)  (96.693,2.693)  (96.877,2.698)

(1213475)  (121,3.462) (120.618,3.657) (120.860,3.665)
8 (139,5516)  (139,5.485) (138.634,5.653) (138.856,5.662)
9 (157.8.671)  (157,8.622) (156.671,8.746) (156.844.8.756)
10 (175,12.939) (175,12.889) (174.645,12.952) (174.855,12.968)

11 (194,18.652)  (194,18.652) (193.627,18.650) (193.860,18.652)
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Table 2 Final line shape of the main cable coordinate

R ST AR AR YA R
1 (0,18.652) (-0.046,18.652)
2 (19,12.899) (18.974,12.978)
3 (37.8.630) (36.984,8.767)

4 (55,5.490) (54.988,5.667)

5 (73,3.465) (72.988,3.668)

6 (97,2.485) (96.984,2.701)

7 (121,3.465) (120.981,3.668)
8 (139,5.490) (138.981,5.667)
9 (157.8.630) (156.985,8.764)
10 (175,12.899) (174.995,12.978)
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Fig. 10 Final line shape of the main cable
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