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Tab.1 Comparison of maximum response of rail and slab
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Tab. 2 Parameters of steel-spring and fastener
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Fig.8 Vertical acceleration of rail at the right end of 57 slab
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Fig. 30 Variation of VLZ with respect to stiffness
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Dynamic response of prefabricated short steel spring floating slab tracks
considering shearing hinge

ZHU Zhi-hui*?, HUANG Yujia', HUANG Cheng=zhi', DING De-yun’, LIU Xiao-chun'
(1.School of Civil Engineering, Central South University, Changsha 410075, China; 2.National Engineering Laboratory for High
Speed Railway Construction, Central South University, Changsha 410075, China; 3.Beijing Jiuzhouyigui Environmental Technol-
ogy Co. Ltd., Beijing 100071, China)

Abstract: In order to study the reasonable mechanical parameters of the shear hinge of the prefabricated short steel spring floating
slab track(FST), the vertical coupling dynamics model of the train-floating slab track (T-FST) is established by rigid body dynam-
ics and finite element (FE) direct stiffness method and the shear hinge is simulated by bending and shear spring elements. The influ-
ence of shear hinge stiffness, prefabricated slab length and steel spring stiffness on the dynamic response of the T-FST coupling
system are calculated and analyzed. The results show that compared with the cast-in-place long slab, when the prefabricated short
slab 1s not provided with shear hinges at the joints, the rigidity of the end of the slab is not continuous, the vibration of the track
structure 1s intensified and the force of the end of the slab and the force of the steel spring are increased, which makes the fastener
broken and vibration reduction of the FST reduced. The shear joint is installed at the joint of the prefabricated short slab, which
will improve the integrity of the track and vibration reduction efficiency. When bending stiffness and shear stiffness of the shear
hinge are 1>X10° (N-m/rad) and 1X10° N/m, the connection performance can achieve ideal results. The length of the prefabricat-
ed slab has no significant effect on the mechanical parameters of the shear hinge. The smaller the stiffness of the steel spring, the

higher the bending and shear stiffness requirements of the shear hinge.
Key words: vehicle-track coupling dynamics; floating slab; shear hinge; prefabricated short slab; vibration reduction
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