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Approximate Analysis Method of Multi-tower
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Abstract: Based on the mechanical property of cable-stayed
suspension bridges, a reasonable and simplified model is
established and the deflection expression of girder beam of
multi-tower cable-stayed suspension bridge under live load is
deduced in view of the gravity stiffness theory of suspension
bridge. Then, some approximate formulats are presented,
including maximum deflection of girder beam, displacement of
the top of middle town, the axis force of main cable and the
safety coefficient of restricting cable slide and so on. In order
to verify the approximate formulas, three-dimensional finite
element models which are established, which are analyzed
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with finite element software ANSYS. These models involve
typical cable-stayed suspension bridges, such as three-towered
bridges with different main spans, which are 600, 1 080 and
1400 m, and the 1 400 m main-span bridges of different
numbers of towers ranging from 2 to 6. In comparison with
the results of finite element analysis, the result of this
investigation clarifies the maximum error of the key mechanic
parameters calculated by the proposed approximate formulas is
within 15% for three-towered cable-stayed suspension, 20%

for bridges over four towers.
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Fig.1 Model of multi-span cable-stayed suspension bridges
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Tab.3 Deformation approximation
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1 400 6.700  17.500  161.9 5.700 —14.9 0. 309 0.280 —9.4 3. 265 3.589 9.9
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Tab.4 Axis force approximation of main cables of three-towered cable-stayed suspension bridges
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Tab.5 Deformation approximation of multi-towered cable-stayed supension bridges under live load

- FP e B R R B R HhERIEN DL

7/m vu/m  BEE/% vw/m  RBE/% uw/m w/m  RE/W ug/m u:/m BE/%
—iE 1. 697 1. 320 —22.2 1. 759 3.7 0.242 0. 270 11.4 0.242 0.270 11.4
= 6. 736 17,437 158.9 5.891 —12.5 0.294 0. 275 —6.3 3. 260 3.613 10. 8
% 10.772 22. 847 112.1 9.079 —15.7 3.685 3. 266 —11. 4 3.685 3. 266 —11.4
HiE 11. 032 25. 560 131.7 9.138 —17.2 3.683 3. 260 —1L.5 3. 944 3.315 —16.0
NI 11. 332 27.191 139.9 9.198 —18.8 3.753 3. 308 —1L.9 3.995 3.308 —17.2

T suto > wno T 100 SR AINAREE L A RSB IE TR 160 (o2 B A FROTAE AN S AEL.
F6 ZHEWEHTHHEAEE

Tab.6 Axis force approximation of main cables of multi-towered cable-stayed suspension bridges

ER J2E: VRS H,,/MN wmE/% Ti/MN wmE/% Tz/MN wmE/% K. wmE/%
e I Tt A U SR T
S - R T L 41
A R L ¢ I
- S L v SR X B SAN R S LY
Sl R L L
5 i 8 (A 5 BT (L A R 2 R A 20%.

(D 5%k BT A RSB 4R BE , 7 W Evk
IEH PGS N AT RS
@) X FR2EIMEFNESHEEMELS M,

(3 W FirZE RPN, ERIL/ERIUAIR
EBR, Hit—HBIE.

(4 EEEERMRE BHOTA BN
N BERHRBEIE.
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