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Research on seismic applicability of design parameters of continuous bridges
with concrete-filled steel-tube latticed high-rise piers

Lin Jianmao, Ou Zhijing, Lin Shangshun, Lin Wen
(School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Three-span continuous bridges with concrete-filled steel-tube latticed high-rise piers were
studied with a discussion of the girder-pier stiffness ratio, tube arrangement types and the influence
of design parameters of seismic isolation devices on seismic response of latticed piers( on pier bot-
tom’ s axial force and its bending moment and pier top’ s displacement). Results show that with the
increase of the girder-pier stiffness ratio, the seismic response value of the pier gradually decreases
after a sharp decrease. The bending moment response value of latticed piers is more sensitive to the
parameters of the tube arrangement than the axial force and the displacement value, which are
almost unaffected. And the effect of the seismic-isolation device is especially remarkable with the re-
sponse value decreasing as the girder-pier stiffness ratio increases. As for the seismic precautionary
intensity grade, the higher it is, the more obvious the seismic-isolation effect of the axial force is,
while the seismic-isolation ratios of the bending moment and the displacement are less affected. The
study may serve to provide reference for seismic designs of similar bridges.
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Fig.1 Finite element model of the bridge(B-0)
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Tab.1 Internal force value with different R,
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Wigg Y wohs wk A/H
/ m mm
R, kN (kN + m)
2.2 22 12 451 1327 163 1/135
3.2 28 11 679 950 167 1/168
5.2 37 12 197 707 234 1/158
7.2 44 10 828 500 226 1/195
9.2 50 9 742 380 216 1/232
11.2 56 9 560 328 219 1/256
13.2 61 9 367 298 220 1/278
15.2 66 9 386 278 247 1/267
17.2 71 9 108 244 227 1/313
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Fig.2 Pier bottom axial forces with different R,
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Fig.3 Pier bottom bending moment with different R,
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Fig.4 Displacement rate with different R,
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Fig.5 Tube arrangement types of latticed piers
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Tab.2 Internal force values of different infix tubes

B R

. B 1/ ik N/
BEWNA WE/ Lo/
kN mm
t (kN - m)
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W #Y 29.1 10 790 312 215
X #Y 79.1 10 951 243 218
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Fig.6 Pier bottom axial force with different infix tubes
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Fig.7 Pier bottom bending moment with different
infix tubes
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Fig.8 Displacement value of pier tops with different

infix tubes
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Fig.9 Calculation of the model’s seismic isolation of

the axial force
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Fig.10 Calculation of the model’ s seismic isolation

ratio of the bending moment
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Fig.11 Calculation of the model’ s seismic isolation

ratio of the displacement
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