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STEADY-STATE ANALYSIS OF A PERIODIC CONTINUOUS BRIDGE
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Steady-state responses of a periodic continuous bridge subjected to oblique incidence of

SH-waves are analyzed. By virtue of the Floquet’s theorem, dynamic problems of the in-

finite structure are reduced to that in a unit cell. A semi-infinite soil region is represented

by impedance matrices. These matrices are derived by a semi-analytical method. These

strategies enable us to analyze the wave propagation in an infinite domain by the finite

model. The resonant conditions are summarized in a phase space defined by the hori-

zontal wavenumber and the circular frequency. The distribution of the resonant points

is compared with the dispersion curves of the periodic structure on a rigid foundation.

Influence of the stiffness of soil layers is also investigated.
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Table 1 Mechanical parameters of bridge

Girder Pier

Flexural rigidity (GN-m?) 16150 | 126970
Torsional rigidity (GN-m?) 1223 529
Mass per unit length(kg/m) 42100 | 116500

Mass moment of inertia(kg-m?) | 1239000 | 103000
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Fig.4 Analytical conditions of continuous bridge

Table 2 Material constants of soil layers(Original layers)

Layer | Thickness(m) | c(m/s) | p(kg/m?)
0 00 339.88 2200
1 6.3 296.80 1900
2 3.3 261.64 1900
3 2.6 219.51 2050
4 4.0 178.03 1850
5 6.0 76.42 2050
6 5.0 91.24 2050
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Table 3 Material constants of soft layers

Layer | Thickness(m) | c(m/s) | p(kg/m?)
0 00 339.88 2200
1 6.3 296.80 1900
2 3.3 261.64 1900
3 2.6 219.51 2050
4 4.0 90.00 2000
5 6.0 85.00 1900
6 5.0 80.00 1900

Table 4 Material constants of hard layers

Layer | Thickness(m) | c(m/s) | p(kg/m?)
0 00 339.88 2200
1 6.3 296.80 1900
2 3.3 261.64 1900
3 2.6 219.51 2050
4 4.0 190.00 2050
5 6.0 180.00 2000
6 5.0 170.00 2000
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