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Nonlinear Analysis of Incheon Bridge Considering Time-Dependent Behavior of
Concrete Pylon
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Abstract

Recently, building of long span bridge is increasing and cable stayed bridges have large portion in civil projects. As the spans
of bridges become longer, steel cable-stayed bridges have been constructed mainly for slim structure. But in many case, pylons are
constructed by concrete for the stability of structures and the economy. Concrete is greatly influenced by the long-term behavior
like creep and drying shrinkage, so analysis of stress redistribution and structural change in construction is required. In this study,
as a cable stayed bridge with concrete pylon, Incheon Bridge is analyzed by nonlinear FEM analysis program RCAHEST. Through
this analysis, time dependent effect of concrete pylon to whole cable stayed bridge system is studied.

Keywords @ Concrete pylon, Incheon Bridge, cable-stayed bridge, time-dependent effect
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Fig. 1 Fiber beam-column element in the local reference
system : subdivision of cross section into fibers
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Table 1 Details of steel & cable

Steel | Elastic modulus (MPa) | Shear modulus (MPa)

Girder 200,000 78,900

Cable 195,000 78,900

Table 2 Details of concrete properties (KCI)

Concrete Strength Ult. creep Ult. shrinkage
(MPa) coeff. strain
Pylon 45 2.05 0.000261
Croisylgzam 45 1.35 0.000261
Pier 35 2.33 0.000299
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Fig. 7 modeling of pylon construction stage

Fig. 8 Analysis of construction phase
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Fig. 9 Deflection at the final construction phase
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Table 3 Details of

concrete properties(Euro)

Strength Ult. creep Ult. shrinkage
(MPa) coeff. strain
Pylon 45 1.81 0.000225
Pylﬁzazoss 45 1.19 0.000225
Pier 35 2.18 0.000253
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Fig. 12 Comparison of deflection
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Fig. 13 Deflection at different time period
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Table 4 result of time-dependent analysis

719 dlA Az KCI Eurocode
ke #Hdl A (mm) 128 143
PEN i E@E(kN m) | 13,665 13,813
FER-ol ZalE(kN-m) -27,619 | -31,252
Xt -58,914 | -58,958

ke #Hdl A3 (mm) 165 169

a2 5 [ 4% 14,018 | 14,070
10,0004 | Fuye =el=(kN'm) | -33.881 | -35,065
7 wzbe] RRlE(KN-m) | -57,883 | -58,020
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