%5 39 B4 8
2011 4E 8 H

[l 5% Ok 27 2 (A R B O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 39 No.8
Aug. 2011

XER/S: 0253-374X(2011)08-1155-06

RBEADHED 1T &

K

DOI:10.3969/j. issn. 0253-374x. 2011. 08. 010

BAE T
I A

(RIFF R Rl 5 i B S@ e b B 200092)

WE: HIBEH R BRI AN SORTIRSS ety i 7 =
YRGS BT R RS Ty 12 R 2 18 7 vl e i Ay FR T AR
T PR T ISR s N B 35 5l K B AL B 2 45 H Y
PRBNMANE. AERA I - 500 B A b X MU S5 1Y
RPN AR SR T R Bnb it s TIE 2 X ZR 5 32 J1 35
B A T BRI ShASEIE ORI b AR T i8] 4 ad
I ARAT B BB R 0800 T IR HE
TIERIFIYEE I s T DR AT B, il S8 A A
FAE R s LT RaE 22 S P RE.

KR B TAE: B ey SiJtERE; ARG
FESZES. U213.37; U213.6 XHERFRIRAS . A

Numerical Analysis on Dynamic Behavior of
Articulated Switch Sleeper in Turnout System
Under Wheel Load Drop

ZHU Jianyue
(Institute of Railway and Urban Mass Transit, Tongji University,
Shanghai 200092, China)

Abstract:

dimensional flexible joint element to furnish the stiffness and

Based on the numerical algorithm of a three-

damping in transverse, vertical and rotational directions, a
calculation model under wheel load drop according to the finite-
element method is built, and, the dynamic responses in time and
frequency domain are studied respectively for a whole turnout
structure with articulated or integral switch sleepers impacted by a
falling wheel-set, considering the nonlinear characteristic of the
ballast” s support under the sleepers as well as the special
construction of the articulated joints. Compared with the normal
integral sleeper design, the track with articulated switch sleepers
has a lower rigidity, which changes more evenly along the track
and improves its dynamic performance. Furthermore, by modifying
the switch sleepers’ vibration behaviour, the articulated joints
effectively reduce the impact loading of the ballast at the end of
the sleeper under the turnout branch track when the vehicles are
running on the main turnout route. This will extend the life of the

ballast bed. Finally, in combination with the articulated switch
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sleepers, high elastic fastenings, whose rational parameters are
proposed. are employed to make up the elastic track foundation,

the vibration characteristics of high-speed turnout are optimized .

Key words: articulated switch sleeper; turnout; wheel load

drop; dynamic behavior; finite element method
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Fig.1 The arrangement chart of the joint in the articulated switch sleeper
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Fig.2 Dynamic responses of wheel load drop on turnout with articulated switch sleepers
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Tab.1 Comparison of the dynamic response between the articulated and integral switch sleeper

under wheel load drop (fastener stiffness 180 kN « mm™!)
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Tab.2 Comparison of the dynamic response between the articulated and integral switch sleeper

under wheel load drop (fastener stiffness 30 kN « mm™!)
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Tab.3 Variation of dynamic response of joints in the

articulated switch sleepers under wheel load
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