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In Osaka a new project of a floating bridge has been progressed to connect artificial islands,
Yumeshima and Maishima. Floating bridges are economical and effective in deep lake or sea, or
on poor subsoil. Floating bridges are apt to heave up and down due to changes of tide and to be
swayed by waves and wind. The displacement due to moving vehicles is larger than that of fixed
bridges. Consequently moving vehicles are easy to vibrate, so vibration serviceability of the

floating bridge has to be examined.

Dynamic response of moving vehicles on the floating bridge is analyzed. Furthermore, the
questionnaire about riding comfort is conducted on long-span bridges and viaduct bridges in
urban expressway, together with measuring acceleration of moving vehicle. Vibration
serviceability of the floating bridge is examined from a viewpoint of riding comfort of moving

vehicle.
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Fig.1 General view of floating bridge
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Fig.2 Floating bridge model
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Fig.3 3-dimensional analytical model of floating bridge
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Table 1 Structural properties of model vehicle

ms 1,835.5kef.s2/m
J 6,100.0 kgf.s*/m
L e 1.50m
P 2.50m
ksr 480,000kgf/m
ksr 120,000kgf/m
CSR 2,000 kgf.s/m
CSF 500 kgf.s/m
mMTR 163.1 kef.s2/m
mTF 40.8 kgf.s?/m
krr 960,000 kgf/m
kp 240,000 kef/m
CTR 2,400 kef.s/m
CTF 600 kef.s/m
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Fig.7 Acceleration of moving vehicle (without road roughness)
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Fig.9 Acceleration of moving vehicle (tide: L.W.L, with road roughness)
Table 2 Result of Dynamic response of moving vehicle
Case No. | Road roughness| Road roughness Tide level D.A max(g) D.A mean(g)
spectrum sample No.
1 ® 1 M.S.L. 0.31(3.0m/s?) 0.18(1.8m/s?)
2 «=0.001, 1 LW.L. 0.50(4.9m/s?) 0.23(2.3m/s?)
3 B :9%’ 2 M.S.L. 0.36(3.5m/s?) 0.19(1.9m/s?)
4 n=e. 2 LWL. 0.56(5.5m/s?) 0.26(2.5m/s?)
5 @ 3 M.S.L. 0.52(5.1m/s?) 0.30(2.9m/s?)
6 «=0.003, 3 LW.L. 0.73(7.2m/s?) 0.33(3.2m/s?)
7 ﬂ=9£§ 4 M.S.L. 0.52(5.1m/s%) 0.31(3.0m/s?)
3 o= 4 LW.L. 0.76(7.4m/s?) 0.32(3.1 m/s?)
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Fig.12 Power spectrum of acceleration

Table 3 Max. of double amplitude, mean of double amplitude and R.M.S. of accel. vs. riding comfort

Measuring point Front accel. (g) Rear accel. (g) Riding comfort
D.A. e | D-A | R-M.S. |D.A L |D A Lni RRM.S. | mean | S.D. | mean+S. D.

Umeda~Dotonbori (Hanshin Expressway) 0.314 | 0.170 | 0.0395{ 0.399 | 0.164 | 0.0422| 2.47 | 0.87 3.34
Minatomachi~Umeda (Hanshin Expressway) | 0.400 { 0.197 | 0.0415) 0.334 | 0.182 [ 0.0426| 2.51 | 0.78 3.29
Minato-Ohashi 0.432 | 0.173 | 0.0347| 0.363 | 0.164 10.0384 2.40 | 0.80 3.20
Nanko-Ohashi 0.446 | 0.202 | 0.0424| 0.305 | 0.186 } 0.0420] 2.63 | 0.88 3.51
On road before Kamome-Ohashi 0.521 ] 0.230 | 0.0628 | 0.682 | 0.214 | 0.0562 | 2.49 | 1.07 3.56
Kamome—Ohashi to West 0.432 1 0.170 10.0346{ 0.523 { 0.168 | 0.0370| 1.97 } 0.92 2.89
Kamome—-Ohashi to East 0.746 | 0.235 j0.0544| 0.657 | 0.220 | 0.0494| 2.60 | 0.75 3.35
Hirabayashi-Ohashi 0.414 |1 0.176 |1 0.0434| 0.490 | 0.180 1 0.0505| 2.22 | 0.72 2.94
Shibatani-Hashi 0.475 | 0.196 [ 0.0451 ] 0.476 | 0.195 [ 0.0542| 1.93 | 0.59 2.52
Shinkizugawa—Ohashi 0.314 ] 0.148 | 0.0343 | 0.410 | 0.162 {0.0414 1.60 | 0.66 2.26
Naniwa—Ohashi 0.364 ] 0.157 ] 0.0381 ] 0.345 | 0.146 | 0.0367| 1.71 | 0.66 2. 37
Tenpozan—Ohashi 0.282 1 0.140 | 0.0301} 0.269 | 0.135 | 0.0317| 1.44 | 0.56 2.00
Konohana—Ohashi to West 0.328 1 0.172 |1 0.0389| 0.327 | 0.171 10.0381 1.79 | 0.64 2.43
Konohana-0Ohashi to East 0.350 | 0.161 {0.0374| 0.283 | 0.162 | 0.0473} 1.71 | 0.51 2.22
Average 0.416 | 0.180 { 0.0412] 0.419 | 0.175 | 0.0434] 2.08 | 0.74 2.71
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Table 4 Relation of riding comfort

Road roughness Tide level Sign in Fig.13 D.Amean (g) Riding comfort
® M.S.L. a1 0.19 2.202
L.W.L. az 0.26 2.958
) M.S.L. b1 0.31 3.498
LW.L. be 0.33 3.714
Road roughness Tide level Sign in Fig.13 D.Amax. (g) Riding comfort
® M.S.L. c1 0.36 1.965
. LW.L. C2 0.56 2.351
@ - M.S.L. d 0.52 2.274
LWL de 0.76 2.737
Road roughness @ : a=0.001, £=0.05, n=2.0
Road roughness @ : «=0.003, £=0.01, n=2.0
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