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Influence of Structural Pseudo-Static Components on Seismic
Responses of Low-Medium Speed Maglev Vehicle-Bridge System

HUANG Fenghua, CHENG Bin, TENG Nianguan
(School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Unlike the traditional seismic analysis on bridge engineering which mainly concerns the relative
motion, the seismic analysis of vehicle-bridge system focuses more on the absolute motion of the vehicle
system, where the pseudo-static components need to be considered. In order to study the effect of
structural pseudo-static components on the seismic responses of low-medium speed maglev vehicle-bridge
system, the discussion relying on a typical low-medium speed maglev line was implemented. Considering
the vehicle-bridge coupling relationship based on the proportional integral derivative (PID) active
suspension control, two dynamic models for the low-medium speed maglev vehicle-bridge system subjected
to earthquake were relatively established in the relative coordinate and the absolute coordinate, and the
seismic forces were correspondingly solved by employing the relative motion method and the direct solution
method. A case study was subsequently conducted, where the effect of structural pseudo-static

components on dynamic responses of the vehicle-bridge system, including the maglev gap, the vehicle

W7 B H#9:2020-11-16

HEemA . HEE SRR (2016 YFB1200602-28, 2016 YFB1200601-B27)
EZE® . mRUE (19915, B LR pgE i A LA E RN LN S IR 5.
BIEES BSE. BRI HAZ . BI5 (Tel.) 025-34206334; E-mail: ngteng@sjtu. edu. cn.



%Al

FRAE F MG 5 AP AR BT F - R R R 487

system and the bridge was further analyzed. The results show that the influence of pseudo-static

components on the dynamic responses of the vehicle system is quite significant. Ignoring the pseudo-static

components could seriously undervalue the dynamic responses of the vehicle system, of which the

difference could be as high as 447%. Compared to the vehicle system, the influence of pseudo-static

components on the vertical and transversal displacement responses of the bridge is fairly limited.

Therefore, it is suggested that the absolute displacement method which takes the pseudo-static components

into account should be adopted to deal with the seismic excitation in the maglev vehicle-bridge system.

Key words: low-medium speed maglev transport; vehicle-bridge system; PID active control; seismic

responses; structural pseudo-static components
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Fig. 1 Model of low-medium speed maglev vehicle
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Fig. 3 Schematic of maglev gap calculation
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Fig. 9 Variation of magnetic gap amplitude with vehicle speed
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Fig. 10 Variation of electromagnetic force amplitude with vehicle speed
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