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Abstract

Installing Continuous Welded Rail (CWR) is one of the economical ways to resolve the challenges of noise, vibration, and the open-deck
steel railway bridge impact, and the SSF method using the interlocking sleeper fastener has recently been developed. In this study, the method
employed for determining the optimum vertical stiffness of the sleeper pad installed under the bridge sleeper, which is utilized to adjust the rail
height and absorb shock when the train passes when the interlocking sleeper fastener is applied, is presented. To determine the optimal vertical
stiffness of the sleeper pad, related existing design codes are reviewed, and, running safety, ride comfort, track safety, and bridge vibration
according to the change in the vertical stiffness of the sleeper pad are estimated via flexible multi-body dynamic analysis,. The flexible
multi-body dynamic analysis is performed using commercial programs ABAQUS and VI-Rail. The numerical analysis is conducted using the
bridge model for a 30m-long plate girder bridge, and the response is calculated when passing ITX Saemaeul and KTX vehicles and freight
wagon when the vertical stiffness of the sleeper pad is altered from 7.5 kN/mm to 240 kN/mm. The optimum stiffness of the sleeper pad is
calculated as 200 kN/mm under the conditions of the track components applied to the numerical analysis.

Keywords : open-deck railway bridge, bridge sleeper, sleeper pad, running safety, multi flexible body dynamics
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(a) detail view of interlocking type sleeper fastener

(b) schematic of track installation

Fig. 1 Interlocking type sleeper fastener
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Fig. 3 Longitudinal and lateral stiffnesses of the sleeper fastener

Table 1 Properties of track elements

elements property unit value

rail area mmj 7.75%1 Oj
moment of inertia mm 3.09x10
area mm’ 5.29x10°
sleeper moment of inertia mm* 2.33x10°
elastic modulus GPa 7.89x10°

X 1.4x107

rail fastener stiffness MN/m 2.6x107
z 3.5%10

Table 2 Dimensions of bridge girders

span by i
w hw ty
length (mm) (mm)
(m) (m) | (m) | (m) b by " o

9.0 1.6 1,170 10 250 250 30 30

15.2 1.8 1,629 12 360 360 34 34

30.0 | 2.0 | 2,548 12 480 560 38 40
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