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Table 1  Structural properties of model girder

Span length (m){40.4
Weight per unit length (kN/m)|74.01
Area of section (m?)[2.553
Moment of inertia of area (m%[0.2197
Polar moment of inertia
x Weight per unit length (kN-m)|579.1
Torsion constant (m*){5.479x 107
Warping constant (m®)|1.126
Damping constant
for 1st. and 2nd. modes 0.026
Natural frequency
Bending vibration Ist (Hz)[2.35
2nd (Hz)[9.42
3rd (Hz)|21.19
Torsional vibration  1st (Hz)[3.86
2nd (Hz)[10.16
3rd (Hz)/19.89
3.99 6.10
0.798 3.192 1.22 4. 88

I

0.66/0.66 3.33 0.90{ 0.90

4.65
(1) 20tf (2) 25tf
(196kN) (245kN)

Fig.3  Dimension of moving vehicles

5.20
7.00 (unit:m)

Table 2 Dynamic properties of model vehicle

Total weight (kN)(tf) [ 245(25) |196(20)
Mass moment of inertia ~ (KN-m?)|1458.6 [499.2
Spring constant ki, (kN/m)11776.5 |1421.2

ki 2 (kN/m)|7106.1 5684.9
Damping coefficient  ¢; ;(kN-s/m)| 5.655 4.528
¢ 2(kN-s/m)[22.618 18.101

Natural frequency (Hz)| 3.0 3.0
Damping constant 0.03 0.03
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10°F."
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No.@ (a =0.003
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-4 N
10 .. extra good

10«5 1 a $
107 10" 10° 10 107

2.0
, B =0.02,n=2.5
1.9

10'  mmmenn No.® (e =0.0098, 8 =0.08,n=1.

Frequency of wave Q (c/m)

Fig.4 Power spectra of -roadway rou

ghness



_ Roadway roughness:No. @

Vehicle(single) :20tf(v=10.0 o/s)
Internal girder
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Random analysis
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Position of load (vt/1)

Fig.5 R.M.S value of random response
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Fig.6 R.M.S value of random response
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Fig.8 R.M.S value of random response
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NONSTATIONARY RANDOM ANALYSIS WITH COUPLING VIBRATION OF
BENDING AND TORSION OF SIMPLE GIRDER BRIDGES UNDER MOVING VEHICLES

Mitsuo KAWATANI, Yoshikazu KOBAYASHI and Kazue TAKAMORI

According to experimental results of dynamic field tests, a response of external girder is

considerably different from internal one’s.

torsional vibration coupling with bending vibration
nonstationary random vibrations of a bridge and moving vehicles are theoretically analyzed by
means of random vibration theory, taking account of roadway roughness and coupling vibration
of bending and torsion. RMS values of random response of girder bridges are calculated and

compared with those from simulation analysis.
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This difference is come from influence of
of a bridge.

In this study, simultaneous



