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Comparative Study on Dynamic Characteristics
of Different Sleeper Types on Bridge in High
Speed Railway

GAO Liang, XIN Tao, XIAO Hong, QU Cun
(School of Civil Engineering, Beijing Jiaotong University, Beijing
100044, China)

Abstract: Based on the investigation and analysis of different
sleeper types at home and abroad, primary schemes of sleeper
type on bridge in high speed railway were determined
according to the structure characteristics of ballast track on
bridge in high speed railway of China. The sleeper types
proposed in the primary schemes including type I sleeper,
Then a

vehicle-track-bridge coupling system dynamic analysis model

wide sleeper, ladder sleeper and frame sleeper.

was established, with which the dynamic performances of the
primary selected sleeper types were compared and analyzed to
select the suitable sleeper type for bridge. The selected

sleeper type was optimized, and the wide sleeper is
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recommended for high speed railway in China. Based on a
comprehensive consideration of the track maintenance, type
Il sleeper was proposed for sleeper scheme. The dynamic
analysis results show that the widening sleeper with 2~4 cm
type Il sleeper can well reduce ballast stress and be easy to
maintain. Study results are helpful for the design of new

sleeper structures on bridge.

Key words: sleeper type; high speed railway; ballast track;
dynamic analysis
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Fig.1 Vehicle — track — bridge coupling system

dynamic analysis model
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Tab.1 Maximum system dynamic responses under different sleeper types

EI)

IR/ (m - s75) B/ mm R
BRI
Fik WE Bt R R ML Bt WB BF/MPa  MB/kPa /KN
I ELEzR 4 0.75  533.62 93.77  56.80  1.26 114 0.47 0.12 1. 80 114.32 198. 57
L 0.86  531.87 84.82  53.95  1.23 1.13 0. 50 0.12 1. 66 66. 29 189. 33
BT 0.90  490.90 146.65  49.37  1.18 2.42 1.10 0.14 3.53 275. 26 206. 77
HESE Rk 0.8  653.48  89.74  59.00  1.43 1. 24 0. 56 0. 24 1. 80 77.18 215. 92
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Table2 Maximum system dynamic responses under different sleeper widths

HEEE/ (m + s72)

Fft%/ mm HRLH

B3 /m AL
R OB BB HIR MR B Bt R BMUF/MPa fipE/Kpe  JV/KN
0. 32 0.75 533.62 93.77 56.8 1. 26 1.14 0.47 0.12 1. 80 114. 32 198. 57
0. 34 0.75 530. 41 91.52 56.6 1. 25 1.14 0. 46 0.12 1. 81 108. 02 198. 80
0. 36 0.75 559. 82 88. 97 56. 36 1. 25 1.14 0. 45 0.12 1. 82 102. 49 198. 80
0. 38 0.75 566. 14 85.41 56.11 1. 24 1.14 0. 45 0.12 1. 82 97.50 198. 70
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