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Fig.1 Design alternative of a cable-stayed bridge with main span of 1 400 m(unit: m)
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Fig.2 Evolutions of the maximum vertical, lateral and

torsional displacements with increasing wind speed
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Fig.3 Comparison of the aerostatic behavior between the
cable-stayed bridge and suspension bridge with the same

main span
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Table 1 Comparison of the critical wind speed between
the cable-stayed bridge and suspension bridge with the

same main span
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the cable-stayed bridge and suspension bridge with the

same main span
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Table 3 Effect of the girder depth on the critical wind
speed of cable-stayed bridge
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Fig.4 Evolutions of the maximum displacements with

increasing wind speed under different girder depth
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Table 4 Effect of the girder width on the critical wind
speed of cable-stayed bridge
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Fig.5 Evolutions of the maximum displacements
with increasing wind speed under
different girder width
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Fig.6 Evolutions of the maximum displacements
with increasing wind speed under

different tower structures
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Table 5 Effect of the tower structure on the critical wind

speed of cable-stayed bridge

m/s
0° 111.8(117.9) 115.9(116.1)
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Table 6 Effect of the tower height-to-span ratio on the

critical wind speed of cable-stayed bridge

m/s
111.8 143.8
0° 107.1(108.7
( ) (117.9) (136.3)
+3° 83.8 97.3 122.3
-3° 105.2 120.9 144.8

M7 R U Y, 53 e R T 45 4 £ 5 i) AT
FA AR w3 (H XS R A AR AR
R IR A AF T, 2350 ) 5 i) M B (37 B8 B AT
15 15 E R KT P i, (A% Y SR AR A
54 e UGS PR A 2 W 8 R 38k o 55— i,
W 7 B i 2 EE R, AR AT 2 B T e Al 5
WG AAT RS g o DRI, 38 AL AR B
e B, T AR 0 G S5 A AR e
45 BEEL

15 R 2R 15 1 54 LU S DR 4 A7 ML

56 HETIERZE

E7 AEHESELLTERNSEKRAMABE
Bt U N Y 2L RE 2R
Fig.7 Evolutions of the maximum displacements with
increasing wind speed under different tower

height-to-span ratios
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Research of the aerostatic and
aerodynamic stability of super
long-span cable-stayed bridges

Zhang Xinjun, Sun Hailing

(Zhejiang University of Technology, Hangzhou 310014, China)

[Abstract] With the increase of span length, the cable-stayed bridge tends to be a more slen-
der structural system, and consequently the wind stability becomes an important problem for its
design and construction. Three-dimensional nonlinear aerostatic and aerodynamic stability anal-
ysis of long-span bridges is used to investigate the aerostatic and aerodynamic stability of a su-
per long-span cable-stayed bridge with main span of 1 400 m, and the results are compared
with those of a suspension bridge with the similar main span, and considering from the aspect
of wind stability, the availability of using the cable-stayed bridge in super long-span bridges
whose main span exceeds 1 000 m is discussed. In addition, parametric analysis on the aerostat-
ic and aerodynamic stability of super long-span cable-stayed bridges is conducted including the
depth and width of the girder, structure style of the tower, the tower’s height-to-span ratio, the
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