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Identification of mode damping ratio in high-order local member vibration
generated in a steel railway bridge girder
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The reciprocity theorem and multipoint hammering test can reveal the steel bridge member high-order local
vibration modes over 100 Hz. However, modal damping ratio could not identify by existing method. This study
proposed a method using the multipoint hammering and ERA and the experimental results clarified the modal
damping ratios for high-order vibration modes of an actual steel bridge member.
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Fig. 1 Excitation and measurement points arrangement.

2. FHRIFE

ARHFFR T, L—kE 2 G T 5 XM ERN 10m, Him
1.5m @ FEESASM T2 x5 L Lz, 600mm & O HERIA <
KO HNT-FEED 5 6, L— ik E T oMMz 2
PRRNVDY = TEHM B RTBT L SR K D In#z ) &Ik
FEDFMAFEM L. Fig. 1 \&7 = 7EM OIESB LW
DR FEF O W E R OB E & o~

IR T) A7 B VE, (w) % I E 2T R VA (w) TR
LIAARERIE T 78 LT v A G (0)iE, (D) THRES.

4@ = —w? b,
Glm(w) — l — Z Ir=mr
Fn(w) wf —w?+i- 20w

€y
r=1

B L Qo lZENErk0E— REEL & EA MHIES
B, (TR, @,13F— P2 b AR E— FFT
BI® = [@1, @z, @p, -, QNI DO (L)Y, NIZRRE— N
W a2 R . MRCGEFIC L 0B RQ)3 Y S2 T,
L R S EHI 2 SR mE N S T 5.

G (W) = Gy (w) )

iz ky, L—ABAEOIEEEZFHIL, v
DOFE 17 mXAE 9 51, 3153 5 A VAN~ TR
L, HEOIZL—AMEENERFO 7 = 7 D% 87T LA FH
PEHBE L. BEETEE, D OBEMEOOSHRE—
7 EHAIY, AR ERET— NEARET 5.

ARG TIE, — NEELZFET 5729, Eigensystem
Realization Algorithm (ERA) {E&IGHT 5. 72721, ERA
WIIATTE LTS RSN BHIEHALETHD. =

- 2A22-27-04 -



OABHEEATIARER BANFERES

2A22-27-04

Table 1 Identification results of three example modes
Mode: Web vertical 2" & horizontal 1% per a panel
Existing method Proposed method
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Frequency:144 Hz
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Frequency:144.9 Hz

Damping Ratio: - Damping Ratio: 1.78 %
Mode: Web vertical 6™ & horizontal 1% on a panel
Existing method Proposed method
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Frequency:523 Hz
Damping Ratio: -

ERA Frequency: 522.4 Hz
Damping Ratio: 0.63 %

Mode: Web vertical 5" & horizontal 3% per a panel

Proposed method

Frequency:1022 Hz
Damping Ratio: -

Frequency: 1025.1 Hz
Damping Ratio: 0.07 %
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_ Fig. 2 Measured transfer function spectrum.
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g. 3 Produced free vibration response by inverse Fourier
transformation of transfer function.
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Fig. 4 Relation between damping ratio and frequency.

WO 2R %72, 700~1300Hz TREIE S /-3
fihE— FOE— RNz & BEAEIEDR ORISR Z 98 Lz,
Fig. 4 |CREFECTRE L2 BEAEGR & € — FEEL
DOERERT. ok, 2 CIREEREOEEME OB A
O, FIBHAEIZEET 2 MACEDS 0.95 L EDE— FD A%
AL AR LY, ABRBROT— FEEIE, Rayleigh
RO X DICE B TR 5 Z &3/ <, 900Hz %8
Z BRI OIEE T — N T3t — REEED 1%% T
LHAE LT DI L AR TE D,

4. FEH

AR TE LN R 2 LU IZRT.
L RNIE M EBEZFIA L, ko7 —) =
TN L CEAFHIl sz BBiESZ 4K L, Zh
LZASE LI ERA BICEY, EXIEEE— FoE
— RELE SRS AR R L.
TGO U = TEMICIRRETIE A WA LR, #%
FIEEIEREMET T — FOBMRETT— FE2E
FRELFEROBECRIETE S Z &Tx, E—F
WL EZREARTHDLZ 2R L.
BERFIEICL Y FEESNIGRHE 7 = 7 0% — R
HEFEEEIZE /NS 2 @m%E7R L, 900Hz %8
2B E VBT LR D8 LIFFE L.

SE XM

1) @REAA, JFERRS, SRS, REELR, RERIT
L— )Lk H OB S L EEENT OIS b T 35 0O 6S
AT TAE T 528, #1553 SC4E, Vol. A67, pp. 566-577,
2021.

2) WIAHIEIED  ZRIER & ARBCE BT IS < SGE 1
G D UM RENE — FORE, $E L5y Ry
7 LESCEE, Vol.25, pp.53-60, 2021.

3) Juang, J. N. and Pappa, R. S. : An eigensystem realization
algorithm for modal parameter identification and model

reduction, Journal of Guidance, Control, and Dynamics, Vol.
8, No. 5, pp. 620-627, 1985.

- 2A22-27-04 -



	１．はじめに
	２．計測手法

