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Abstract

This research aims to analyze the interaction response between trains and bridges by using Finite
Element Method (FEM) and Multibody Co-simulation model. The bridges and trains details were obtained
from Thailand Airport Rail Link Project. In addition, actual tests were carried out by installing devices on
the bridge to measure the vibration as the train passed. The tested results were used for comparison
with the results from the mathematical models developed. It was founded that, the results of vibration
mode and mid-span deflection from field experiment and numerical simulation are in good agreement.
However, the significant differences of the bridge acceleration were found in some range of train speed.
Those differences between bridge acceleration results may be caused by the effects of track irregularity
and the condition of track components. This research has been shown that the finite element model
with multi-body model can be applied for prediction of the behaviors of train-bridge dynamic interaction,
effectively. Furthermore, this technique can also be applied to analyze the behaviors of the system in
other conditions, such as variation of the train speed, bridge configuration as well as degree of track

Irregularity, etc.
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100 1.9 1.83 3.75
125 1.94 2.06 6.09
Azl 2 5 1.68 1.77 5.36
60 1.66 1.85 9.94
100 1.71 1.83 6.7
125 1.76 2.06 14.81

HAYDINISLUSEUWIBUSEN TN TR e fauius
FEN N0 ey aE Ui UNAYIAGEUN AW INTBIAINTS
AILTIvRsAINAsaT LN ATlFaINATAT e
fanuudsuniuAeoudieas lnelisesazAuuanmg

AN13LNeA2
y = 1.0446x

R2 = 0.9957
L L]
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o

A1RINKUUTIADY

16 1.65 17 175 1.8 1.85 1.9 1.95 2
A191AN5ATI99A (a.)

Ui 16 Arduuseansnisnensal (RY) a1nnanising

9
v
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AAMULIIVDIAT NI
a
= |
ERE
= [} 1
g ° °
o 2
2
3 |
2 o _.tTe
e ! = 0.948
< y = U.9a86x
€
R2 = 0.8886
0
1 1.5 2 25 3 35 1
A191NN15957930 (U.)

gﬂ‘ﬁ 17 Arduuszansnisnensal (R a1nRans
AYULSIFINANIAT U

oglutie 0.79-52.36 Famns1eit 3 dafidlesanann
TunuudaedliinunIAINYIITEYRITLaEAINY
Liunfvemnsiwesanmnieads uazillensavaoy
AduUsEansnisnensal (R witdy 0.8886
U7 17

3.2 nMInsaUsEiuAMnNYasAENIuIal
3.2.1 AAuAsTINTIA (Natural Frequency)
Hav0IANAsITUYIRvsdznuTildanua
ANSVAABUNUIN AIUASTIUNTIRVDIATNIUGD
35.5 1. dA1Audsssueidinun 1 Ussanw 4.76
Bnd uar 4.67 1BInd dzniufi 1 uaz 2 Ay
IABHATDINITATIABUAINNINTFIW UIC 776-2R
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Span 1, Natural Frequency 4.76 Hz

Span 2, Natural Frequency 4.67 Hz
102 102

10! 10t

Frequency (Hz)
Frequency (Hz)

10! 10? 101 102
Length (m) Length (m)

(aswmﬁ 1) (aswmﬁ 2)

UM 18 MAudssSunAlasuiuINAsgIU UIC 776-2R

A19197 3 wan1siUIeuigun1siATIeRUfdunus
MINEANERTIENINTalLasarnIuAUNIS
ATV IAAIUBIAINNTAY NG AVD AN

- . WNAN Waan | Seeavaanu
afu | A . . )
A2 |uuudiane| uaneng
Ao | (na/vaL) @A) @A) | (%)
60 1.12 1.39 19.61
dewnidil | 100 1.87 271 31.25
125 2.42 2.44 0.79
60 1.68 1.39 20.98
dgwiuii2 | 100 171 2.71 37.07
125 371 2.44 52.36

WU dgnusi 2 6 Feoglutianasgiuiidvuads
U7 18
3.2.2 AINIWIUMYBIAZNIU (Mid-Span Vertical
Deflection)
AINSLAIAITBIAT N UIZUANSTIALLTIUTIVOT
AENIUNUINIFIU UIC 776-2R lafmuadinisineda
geanwiniu [aunsi (@)]

Max Displacement < L/800 (41.88 5i.)  (4)

L = ANUYMIVDIALNIUTENINYATOIFY

—=—Model

o Displacements at mid span | Limit @1.88 mm)

40

20
Max
)
0 B
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Speed (kph.)

Displacements (mm)

JU# 19 ANNITINSEINANNEE NI URDAIULED
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JEniNgasesiuiiu 33.5 u.) Aty 41.88 .
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ML 125 nu./vu. Savdetiannuasndadlowdiou
fuanmsguiesas 95.08 Faguil 19

M99 4 HANITIATIEANITINIAIVDIALNIULAL AT
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518019 Al
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41.88

(33.)

L e - . 2.06
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3.2.3 ANANLIINANAENIU (Mid-span Vertical
Acceleration)

AULTIVDIFENIUAL AINANTENURDANUUADAANY
washaznunazssolnl Tasaasgiu UIC 776-2R 1
ﬁmummmiﬂ’nminqqqmé’qﬁ [aun15il (5)]

Max Acceleration < 0.5¢ (4.91 31./3u77)  (5)
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—a—Model

Acceleration at mid span | __ . o0

Acceleration(m/s?)
N

20 40 60 80 100 120 140 160 180
Speed (kph.)
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44.81 FagUdi 20
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