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ABSTRACT

Long continuous bridge deck can become contracted considerably as temperature drops, which can
lead to a large expansion of sleeper span at the end of it. Since this huge sleeper span then can
cause problems both with safety of train operation and structural stability of tracks, it is necessary to
take the issue into consideration systematically in the designing process of the bridge. In this paper,
an evaluation process through the analysis of train-track interaction was presented which can basi-
cally review the effects of the expansion of sleeper span at the end of long continuous bridge deck
on the safety of the train and the structural stability of the track. The analyses of the interaction be-
tween the light rail train and tracks were carried out targeting the sleeper span as a main parameter.
The safety of train operation and structural stability of tracks in a light rail system due to the ex-
pansion of the sleeper span were evaluated by comparing the numerical results with the related

criteria.
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Fig.1 A special device to support the rail at the
center of a large sleeper span
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Fig. 2 Analysis model of train and track interaction

Table 1 Basic parametric values of the train

Mass of the carbody 15.42 ton
Mass moment of inertia of the car 28.82 ton.m’
body

Mass of the bogie 3.102 ton
Mass moment of inertia 1321 ton.m>
of the bogie(Y-Y) ) )
Wheelset mass 0.592 ton
Stiffness coefficient 330.0 MN/m

of the primary suspension

Damping coefficient
of the primary suspension

16.0 MN.sec/m

Stiffness coefficient

of the secondary suspension 210.0 MN/m

Damping coefficient
of the secondary suspension

Distance between the centerlines

10.0 MN.sec/m

of successive bogies 12 mm

Distance between successive axles 2.15 mm
Carbody length 17.2 mm
Wheel radius 315 mm
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Table 2 Basic parametric values of the track

Rail mass per meter 50.4D-3 ton/m
Rail cross-section area 6.429D-3 m’
Elastic modulus of rail 2.10x108 kN/m’
SSaﬁg Poisson's ratio of rail 0.3
Rail second moment of areca 1929.0D-8 m*
Rail profile radius on top 0.3 m
Timoshenko shear coefficient 0.34
Rail mass per meter 60.3D-3 ton/m
Rail cross-section area 7.750D-3 m’
Elastic modulus of rail 2.10x108 kN/m”
6?aﬁg Poisson's ratio of rail 0.3
Rail second moment of area 3090.0D-8 m*
Rail profile radius on top 0.3 m
Timoshenko shear coefficient 0.34
Vertical fastener damping(SFC) 220.0 kN/(m/sec)
Vertical fastener stiffness(SFC) 51.0D+3 kN/m
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Fig. 3 Rail displacement due to the deck end rota-
tion

I
o

Sleeper span
680 mm
"""" 730 mm
== 780 mm
--— 830 mm
——-- 880 mm
—930 mm
—=-980 mm
rrrrrrr 1030 mm

nNow
o o
Lo

o
1

o
!

N
S
1

Expanded sleeperspan

Displacement of rail (mm)
3
1

-30 4 - >
; I
404  Embankment \ Bridge
50 T T T T T T T
9 10 11 12 13 14 15 16
Distance (m)
(a) Displacement
50 -
04 ]
Sleeper span
—~ 50 4 —— 680 mm
£ 1 K 4T 750 mm
B mm
= 1001 ~—- 830 mm
© ---= 880 mm
S — 930 mm
o - -
= 180 —-980 mm
o e L= 1030 mm
g -200 Expanded sleeperspan
=
250 : = -
Embankment \ Bridge
-300 —¥r—r———T—T—
8 9 10 11 12 13 14 15 16
Distance (m)
(b) Moment
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