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Effect of Temperature Change on Modal Properties of
Plate-Girder Bridges
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ABSTRACT

Monitoring frequency change is a tool to indicate the change in structural parameters.
However, even critical reduction of stiffness is predicted in the range of indication errors due
to the effect of temperature on the frequency change. In this study, an experimental work to
examine the effect of various temperatures on modal characteristics of steel plate-girders is
presented. A model plate-girder used for the experiment is described. Natural frequencies are
monitored by using two different excitation sources - impact and shaker. The relation between
measurement temperatures and natural frequencies are analyzed.
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Fig. 1 Schematic, Support Conditions, and Cross-Section of Model Plate-Girder

- 490 -



ggez ey 7MAe F8 2o R=EARL ASIdd IF7I¥ede BENEd AY
AFZE MEsted 712 & 4 3lE VTS-100 742717 AHEE it 7Ex17] o) Bobdsko] Fx2 84
t e 9&e Axzer] s FHA A Astrt =HA = Ao Aw A A
Aol Az 719l BrpAge] n{AF o] v ¢ UG JAFVYEe dFAAE Fig.
6ol =AE A 2ok ARZE 69 fXo nAHstd FAYFo 2 NAFEReH FEUNEE 18
A AZAH Aoz RE AZEsHTt HAAZE A F(sinusoidal signal) T dAFANE
(random signal)®] ¥ 7}x} 7}A 9] 7 9o did] AU S FPF3AT. 7HAFHAFE FetnR s}
= 283559 Fa4 999 10 Hz~500 HzWolA e Fo2RE FH4E F7AA7Y
AZstdd. ded A ETS FAS AFo2RY ForLsggiigd ASF R R854 ¥
Aol =Rt AE7] NS B ASE 7] 449 niWEse] BEH EFHAIE Table
19 gof= At £ o]F 47] R=9 E=F 4L Fig. 5% #

Sation No. 7= North Girder
oo 12 13/14 15 16 17 18

/' "/ semsor U:'C'D%——'lnpactﬂmﬂ

I~ o .
{l I | AN N [ 1 1l

1 2 3 ¢\ S 6 8

South Girder
6a Or

R : reference channel

Modal Analysis A active channel

e Elle Edit Block Qursnrs Axes Expand Trace Scaling
300.00e-3 T T T T T T
M
" i
" \/" \//
[ I -
0.00 Freq (Hz)

Fig. 3 Frequency Response Spectrum at Station 3

Actuator

Station No. V_D / North Girder
12 I 4 Fi1s 113

[4/1‘ .,/I/I = nﬁ]/
T

T 1
SR d4]

I R reference channel
[ signat Generator] | [ Modal analysis | | A+ active channel

I Power Supply ]

Fig. 4 Shaker Test Set-up on Model Plate-Girder

- 491 -



Table 125 7bwdol B w4055 ¥stE B & & Yok E Redd 3747}
2% W87 AR Fol v 2RABFA 2A AZING. olE V57 WA A
o Eho] 7lAse, F2E AFEE AZA ALFAN BE nFAFFY Aol UFF
sokete medFE Holth A% Be d g nfASSe Mt B Aoz
Bon, 3 dA REdA SEus] BE DHAESe Wskgol AU Bolw Utk

R X

L% o Lo

1

Table 1 Natural Frequencies of Model Plate-Girder
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Fig. 5 Mode Shapes of Model Plate-Girder
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