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Dynamic Behavior of Bridge considering Various Light Weight Rail Vehicles
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Sang-Su Kim', Yong-Gul Park”, Man-Cheol Kim""

Abstract The purpose of this paper is to establish the design load criteria of light rail vehicles by
comparing and analyzing the dynamic behavior of bridges according to vehicle specifications and design
load. In this study, readily constructed U Shape PSC Girder(Below Type) bridge was chosen and various
commercial light weight vehicles were considered with increasing vehicle speeds. Modal properties were
extracted and moving load analyses were performed using mode superposition method. The results were then
compared against dynamic guidelines. It is anticipated that comparisons done by this study will be a
reference to the design guidelines and design load.

Keywords : light weight train, load, dynamic behavior, moving load analysis, natural frequency
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Fig. 2 Finite element modeling locations

Table 1 Considered vehicles of light weight rail
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Table 2 Results of modal analysis

Natural Natural

Mode frequency (1z) Natural mode Mode frequency (1z) Natural mode

1 2.44 2 2.90

3 7.58 4 8.30

5 9.47 6 11.02

weFel oo Aol vl Ak AE Frw FPse A9 LD AT 0FS
7FebA Faleksol ogh Frxlo] WA 4 glvh. ojwje dAELEE ASER oA

AT (0,)ZHE AT 5 QY.

AR (d, )9 FEE 17

-z
ns
=)
b
k1
rr

o]l AR K-AGTS} VAL2087}F ¥4 FaelAdAg= T3 wo dAS
FaedAg s A5k

A7

Jb

v, =3.60,d,

o A EYE et ol AEn,

v, =, 1,2,

0) -

A= =
.J_EE

o 1 .

¥ 3% @b el AL 13O
Table 3 Critical speed of each vehicles
Critical speed (km/h)
Vehicle o, (Hz) deﬂ (m) — — —
Critical speed 1st sub-critical speed 2nd sub-critical speed
K-AGT 9.64 85 43 28
VAL208 2.44 13.27 117 59 39
Bombardier - - -
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Fig. 3 Results of moving load analysis
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Fig. 4 Deflection time histories of VAL208
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Fig. 5 Acceleration time histories of K-AGT
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