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Response Analysis of the Tied Arch Bridge Structures

Under Three—directional Seismic Action
LI Qiang
(Engineering Department, the Third Engineering Co., Lid., of the Eighteenth Bureau Group of China Railway,
Zhuozhou 072750, China)

Abstract: In order to investigate the structural response law of the tied arch bridge under three—directional
seismic action, and to provide basis for the design of seismic prevention of the tied arch bridge, Midas finite ele—
ment is applied to analyze the tied arch bridge displacement and internal force response of the various compo—
nents by the three—dimensional seismic action, relying on a large—scale bottom—-bearing tied arch bridge. The re—
sults show that: under the three—directional seismic action, the transverse displacement response of the arch ribs
is maximum, and the longitudinal displacement response is minimum; the foot of the arch is maximum in axial
force and minimum in shear force; the axial force at the O m end of the tied rod is increased by 13%, the shear
force is increased by 33. 5%, and the bending moment is decreased by 4 times compared with the internal force
at the middle of the span; the axial force at the 66 m end of tied rod is decreased by 19. 6%, the shear force is
increased by 30%, and the bending moment is decreased by 49% compared with the internal force at the middle
of the span; the 66 m end of the tied rod is decreased by 43. 3%, the shear force is decreased by 5%, and the
bending moment is increased by 72% compared with the internal force compared with the 0 m end of the tied
rod; the internal force in the end crossbeams of the tied arch bridge is increased by 91% in axial forces, 25% in
shear forces, and 62% in bending moments compared to the internal forces in the center crossheams. The three—
directional seismic action has a significant effect on the transverse displacement of the arch ribs, the end of the
tied rod, and the internal force response of the mid—span and end crosshbeam of the tied arch bridge.

Key words: tied arch bridge; three—directional seism; internal force; displacement; arch rib



