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An Analysis on the Stability for Pylon Types of Cable-Stayed Bridge
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ABSTRACT

The nonlinearity of a cable-stayed bridge results in the large displacement of main girder due to a
long span, the large axial forces reduce the catenary action of cables and the flexural stiffness.
Therefore, the static and dynamic behavior of pylon for a cable-stayed bridge plays an important role
in determining its safety. This study was performed to find the behavior of pylon of cable-stayed
bridge for the first-order analysis considering of axial load only and for the second-order analysis
considering of lateral deflection due to axial load. The axial force and moment values of pylon were
different from the results of the first-order analysis and second-order analysis according to pylon shape
and cross beam stiffness when the pylon was subjected to earthquake and wind loads. In the
second-order analysis, comparing the numerical values of the member forces for the dynamic analysis,
types 3 and 4 (A type) were relatively more advantageons types than types 1 and 2 (H type).
Considering the stability for pylon of cable-stayed bridge (whole structural system), types 3 and 4 (A
type) with pre-buckling of girder were proper types than types 1 and 2 (H type) with buckling of
pylon.
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[3 2.1] Davenport Specurum

Frequency Spectral value Frequency Spectral value | Frequency | Spectral value
0.01 289.22 0.4 25.41 2.0 1.73
0.1 209.98 0.5 17.60 5.0 0.38
0.2 77.31 0.75 9.02 10.0 0.13
0.3 40.51 1.0 5.57 50.0 0.006
B AT YR 4A A4e $9 2MEY Hag olgen $F 2UEY ANYYL §F 29T
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Freq |Period | Spectral ~ Acceleration (g)|| Freq | Period | Spectral Acceleration (g)
(Hz) | (Sec) | Normalized | A=0.14g | (H2) | (S€¢) | Normalized | A=0.14g
- 0 1.0 0.14 1 1.0 22 0.31
30 | 0.03 1.0 0.14 08 | 1.25 1.75 0.25
20 | 0.05 1.4 0.20 06 | 1.67 1.3 0.18
10 | 0.10 2.5 035 0.4 | 2.50 0.85 0.12
6 0.17 3.55 0.50 03 | 3.33 0.65 0.09
4 0.25 3.55 0.50 0.2 5.0 0.42 0.06
2 0.5 3.55 0.50 0.15 | 6.67 0.28 0.04
1.5 | 0.67 3.2 0.45 0.1 | 10.0 0.12 0.02
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Element node
TYPE 1 1 23023 213 Vz
2 24529 229 Vz
TYPE 2 1 55,185 232 Vz
TYPE 3 1 34.201 101 Vy
TYPE 4 1 32918 101 Vy

43.2 W& Azt 45t Buckling Shape

— » | Buckling |Safety | Buckling |Deformation| | 2 x Buckling | Safety Buckling | Deformation
T ¥ | shape mode | factor |Element node|  shape shape mode| factor |Element node shape
1 13.645 143 Vy
1 19.856 101 Vy D) 44,201 298 Vx
2 22070 213 Vz 3 49.674 129 Vy
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