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Field Test on Damping Value of Bridge in High—speed Railway
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ABSTRACT
The dynamic characteristics such as natural frequency, mode shape and damping ratio are most
important parameters in the high-speed railway bridges rather than general roadway bridges. Also,
the need to know the dynamic behavior of bridges greatly increased in recent years.
In the early of 1990s, to design thé high-speed railway bridges , damping ratio recommended in
general code was 25~75%. However, these values were not applied in all cases. Therefore,
obtaining the damping value of specific structures is important to get the correct variable for
design of high-speed railway bridges.
The purpose of this study is mainly to obtain the damping ratio of high-speed railway bridges.
The average damping ratio of high-speed railway bridges evaluated from a field test is about
2.4%.
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218 3. Force Transducer
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a8 4. Amplifier

0004 % 718 shadEs =83 753



2% 5 JisEA a3 6.

ol Ef

AM = Force Transducer(@ 3 F&)8 AXFF 49 AT KistlerAtel K-beam®d 4 ¢ 7t

A28 5 #F2)2 &394t Force Transducers 7FA7|7F #&8hdAA 2 E 7149 3

7] Y8t 7pR71e) LRE 4320 AAFAE, HEEAE 77 Y SFAEN 17 FLE 1/2

AR 1/44 - dAstQtt. o|@A HAE Force Transducerst 7F5EAE Amplifier(238 4 %)
£ AA* Megadec Dynamic Logger2 @723t dHole & A4t

AgPe 2z 2 Uro] AAY ;. Sampling rate® 100HzE 7202 3o 50Hz# S500HzE &
3tk otale) IR EL MR JEE Azbelg e AY A adZelth (oY 7 HEE ¥
A 71 Ao €A 2L B4 Y G Aeldeln, (29 8)2 7}732%01 adA4% 7
o B3 A9 SR AztelH e & oot}
a2z (3¥ 9k AZte|H Y nvixut B #fIEE /MEE AEIF FolsE TR THERA
AFRAEE AR 237t olFojAE FES F HAF goh

g ¢ A|7+o]l¥ e T}A] nSOFT Z2IAE o] fdted nHAFTFY ZAHFe 7349
o R/AFF M= 14, 231 33 BEoA 2bZ 45Hz, 69Hz, 7.7Hz(R)|A . @ FH L

4o o ol

force_exciter_#1_003 force_exciter_irregul

3000 6000
2000 4000
z 1000 Zz 2000
3 [ 8 0
5 S
£ 000 < -2000
-2000 ~4000
-3000 L L i -6000
0 10 20 30 0 50 100
Time (seconds) Time (seconds)
a7 7. 8ol FAMel Aol BRAY ALl W Azl

754 20009% 7HE ELHE =23



0.025
0.020
0.015
0.010
0.005
0.000
-0.005
-0.010
-0.015
-0.020
-0.025

Acceleration (g)

acc_exciter_1/2_003

acc_exciter_1/2_001

0.04
0.03
3 0.02
‘5 0.01
§ 0.00
B -0.01
& -0.02
~0.03
-0.04
10 20 30 0 50 100 150
Time (seconds) Time (seconds)
a7 8 zTol HaEAel et BEFET A9 JEE AlZtolY
0.015
0.01 fon
N - T
E LA A A A A A
I HH\HHVHV/V\/VV
<
e
-0.015 . - +
22 22.5 23 23.5 24 24.5 25 25.5

Time (seconds)

O™ 90 71z MEIL 2HEE BE9 Aol

2 149 22227} 742} 475Hz, 6.37HzY & A srg ).
1IARES ZAWE F317] fstd 475Hz2 7M1 & 3t gy L F2A9 2 7HEEAE A

g3lo] $HoTRE REZAHE FHAT (F DL 1349 23 27 <

74u Azoj}.

(F DA Zaue 22%04 < 26%9] F3E BAFL doew Fd o 24 %2 FHHA

¥ 1. gy
12 43 22 A9

0.012 0.026

0.018 0.022

0.028 0.022

0.020 0.024

0.026 0.033

0.026 0.032

0.023 0.020

BT 0.022 0.026
EEHUA} 0.006 0.005

AOIE 7He U £BY 755



»

as

2 AEE dAd Hdn RAAM dAsRen, E3¥ Ao
T 7RA7IE AHgdte AHAES AAEd L, §4 $Ed 2
2% g3 2 438 4o
- AFEqE B Zavle 22%004 26%2 FA A
- 7HAAIY 7R E e A4 147 A 600N ARR F 7/FAEH S 24kNojd o, 7R Al e FHurts
EE 003gE SAHHJUT
- W wFe FHEIE T A4
FHAR, Fao] obd ZaYE

oy —
ox
4
4
BN
o
S
1
f
]
e
ol

7357\] HE=d Zan e} Hu3E 25% FEOR J|FEA X
o2 Weay % £1F ¥olx gtk
pA

E] O_u

" 9%, w40l A8 F9 S4 48 2454 WHE Ae1e Bah Ach
- U BPolsly 4ol the DEAE wY, 53 FuIH Ao F& B BHSY 2Ho)
a7HE,
AAel 2

2UATE QAR GreAm REAY 2T ALY NG A dos £492
435 %

il T
Gs 9ARd HuaAYeld AT

1L AEoE FoaTL, AYREVE 0% ¥ DTEE] FHEA Y P4 FERTN, 19412

2. Chopra, AK., Dynamics of Structures, Prentice Hall

3. Charles R. Farrar, et al. "Vanability of Modal parameters measured on the Alamcsa Canyon Bridge”,
IMAC, Proceedings of the 15th International Modal Analysis Conference, 1997, pp.257-263

4. Scot W. Doebling, et al. "A Statistical Comparison of Impact and Ambient testing Results from the
Alamosa Canyon Bridge”, IMAC, Proceedings of the 15th Intermnational Modal Analysis Conference, 1997,
pp. 264-270

5. N. Haritos, T. J. Chalko, 'Using EMA to Determine the In-service Condition of Bridges”, IMAC,
Proceedings of the 15th International Modal Analysis Conference, 1997, pp. 271-277

756 20008% 7He SERE3 =2



