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Erection Sequence Analysis of Suspension Bridge

Considering to Sliding of Main Cable

o N & =3I A"
Yhim, Sung-Soon Kong, Min-Sik Kim, Byeong-Cheol
Abstract

Anchors and saddles are used to have sufficient geometrical rigidity and make target
configuration of main cable of suspension bridge. Neglecting the sliding effect at saddles,
points at them have been idealized as fixed nodes in lots of former studies. In general,
sliding effects are reported to show significant structural behaviors of main cable and cause
to the different responses of bridges. During early erection steps of the suspension bridge,
especially, the sliding effect occurs easily because there is large difference of cable tension
between main and side span in removing set-back ropes or not applying set-back. This study
presents the finite element analysis considering to cable sliding effect and shows the
comparison of differences between sliding and non-sliding at election sequence. The analysis
of sliding between main cables and saddles needs to obtain more realistic responses because
the analysis result can represent unfavorably different responses of bridges. Moreover, the
sliding analysis method and results in this study can be used to basic criteria in engineering
design and construction steps.
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Fig. 4 Flow chart of sliding analysis program
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Fig. 5 Sliding cable model

Table 1 Element properties of sliding cable model

Properties Cable Frame
E (GPa) 199.073 205.940
A (m”) 0.0314 0.2500
I (m") - 0.0052

Unstressed

length (m]) 11.500
Weight
density 80.362 103.715
(kN/m”)
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e Left pylon, Sliding Table 2 Properties of suspension bridge
T aaa Right pylon, Sliding
0.8 .
E 7 \ Properties Stl.ffened Main Cable| Hanger
S o4 Girder
5’» 1 ‘\ S E (GPa) 205.938 199.073 199.073
U§) OA /L‘\//' A (m?) 0.8203 0.1475 0.002809
o4 Iy (m") 1.2190 - -
] Iz [m") 25.5276 - -
08— ——— T — T J (mh) 2.3364
O RS e deckeretion | e Weight | Final | 144.112 | 80.362 | 80.627
Fig. 10 Sliding length density
ig. iding lengt (kN/m®) Const. 103.715 80.362 80.627
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Girder Erection 09 (53%) [B05 [ B06 | BO7 | BO8 | B09 [ B10 [ BT [ B12 [ BI5 |
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Fig. 11 Erection sequences 1717 of suspension bridge model
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