11th. World Congress on Computational Mechanics GMCXI)
5th. European Conference on Computational MechdBICEM V)
6th. European Conference on Computational Fluidabyins (ECFD VI)
July 20 - 25, 2014, Barcelona, Spain

VEHICLE/BRIDGE INTERACTION DYNAMICSFOR HIGH SPEED
RAIL SUSPENSION BRIDGES CONSIDERING MULTIPLE SUPPORT
EXCITATIONS

J.D.Yaul, L. Fryba? and SR. Kuo

! Professor, Tamkang University, New Taipei Cityilfan, jdyau@mail.tku.edu.tw
2 Professor, Inst. of Applied and Theoretical MedbsiPASCR, Czech of Republic, fryba@itam.cz
®Professor, Natl. Taiwan Ocean University, KeeluFajwan, srkuo@mail.ntou.edu.tw

Key Words: High speed rail; Moving loads; Multiple support motions; Suspension bridge.

ABSTRACT
A suspension bridge possesses an advantage inisgamtleys, rivers for its characteristics
of long span. However, the suspension bridge masubgected to multiple support motion in
seismic zone. This issue would become an importdetin affecting operation of high speed
rail, especially for the running safety of a trangltrain over it. As shown in Fig. 1, this study
model the suspension bridge as a suspended beartharichin over it as a sequence of
moving sprung masses. Then the total responseecfubpended beam under ground motions
can be decomposed into two parts: fseudo-static response and thenertia-dynamic
component, in which thpseudo-static displacement is analytically obtained by exerting
support movements on the suspended beam statacadlyhe governing equations in terms of
the inertia-dynamic component as well as moving oscillators are t@nséd into a set of
nonlinearly coupled generalized equations by Gatérknethod.
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Fig. 1 Suspended beam under train loads and grewpybrt motions

When conducting the dynamic response analysis sdispended beam subject to moving
vehicles and multiple support excitations, one sdeddeal with nonlinear coupling vibration
problems with time-dependent boundary conditionstdad of solving the coupled equations
for the inertia-dynamic generalized system containipgeudo-static support excitations and
moving oscillators, this study treats all the noaér coupled terms as pseudo forces, and then
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solves the decoupled equations using Newmagk’'smethod with an incremental-iterative

approach that can take all the nonlinear coupliffeces into account. Numerical
investigations demonstrate that the present solugchnique is available in conducting the
dynamic interaction problem with support excitaionMoreover, the numerical
demonstrations indicated thabn-uniform seismic inputs may amplify the botlspenses of the
suspended beam (see Fig.2) and moving vehiclesHige®) over it significantly. Such an effect is
often neglected by the assumption of uniform seiggnbund motions in conventional design of bridge
structures.
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Fig. 2amax-v-X/L plot: (a) vertical uniform support motion; (b) rtiple support motions.
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Fig. 3 Maximum acceleration of moving sprung masses
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