Journal of Korean Society of Steel Construction ISSN(print) 1226-363X ISSN(online) 2287-4054

Vol.29, No.1, pp.13-24, February, 2017 DOI https://doi,org/10.7781/kjoss,2017.29,1.013

Buckling Analysis using Fictitious Axial Forces and Its Application to
Cable-Stayed Bridges with HSB800 Steel

Choi, Dong H01*, Yoo, H00n2, Gwon, Sun Gils, Lim, Ji Hoon*

'Professor, Dept. of Civil and Environmental Engineering, Hanyang University, Seoul, 04763, Korea
“Senior Researcher, R&D Center, Hyundai Engineering and Construction, Yongin, 16910, Korea
*Ph.D. Candidate, Dept. of Civil and Environmental Engineering, Hanyang University, Seoul, 04763, Korea

Abstract - System buckling analysis is usually used to determine the critical buckling load in the buckling design of cable-stayed
bridges. However, system buckling analysis may yield unexpectedly large effective lengths of the members subjected to a
relatively small axial force. This paper proposes a new method to determine reasonable effective lengths of girder and tower
members in steel cable-stayed bridges using fictitious axial forces. An improved inelastic buckling analysis with modified
tangent modulus is also presented. The effective lengths of members in example bridges calculated using the proposed method
are compared with those obtained using the conventional buckling analysis method. The proposed method provides much more
resonable effective lengths of the members. When girder and tower members are built with HSB80O steel instead of conventional
steel, the effective lengths of the members under a small axial force slightly decreases in the inelastic buckling analysis without
fictitious axial forces, while the proposed method that considers fictitious axial forces provides almost no changes in such
lengths.
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Obtain section forces by finite element analysis
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Fig. 1. Procedure of improved method for effective length factor
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Table 1. Section properties of girderm]

Center span Area Moment of inertia
(m) A(m’) I(m’)
600
900 1.596 5.270
1200

Table 2. Section properties of tower'™

Center span Area Moment of inertia
(m) A(m?) I(m")
600 1.114 10.915
900 1.434 22.380
1200 1.754 39.900
Table 3. Section properties of cable™
Center span Area A(mz)
(m) SC1 SC2
600 2.686 1.439
900 2.825 1.352
1200 3.056 1.624
Table 4. Dead and live loads of models™
Dead load (DL) Live load
Model Girder Tower (LL)
(kN/m) (kN/m) (kN/m)
600m 120.06
900m 232.00 154.55 76.20
1200m 189.03
Bl 123 sE 2 AL AsE(DL)T FelE(LL)
ThS 3PS, SHE R 1.2DL+1 TLLg 4853,
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Fig. 4. Effective length of girder(600m model)
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Fig. 5. Effective length of girder(900m model)
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