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Fig. 1 Typical ground plan of the Osaka monorail bridges
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DYNAZ2E (a) Conventional Bridge (b) Rationalized Bridge
Fig. 2 FE Model of monorail bridges
Table 1 Natural frequencies of the Osaka monorail bridge
(a) Conventional Bridge (b) Rationalized Bridge
frequency (Hz) Pattern of mode This Study frequency(Hz) Pattern of mode This Study
(5 DYNAZ2E|This Study | Bending | Bending | Torsion| Pier DYNAZ2E[This Study|] Bending | Bending| Torsion| Pier
Mode No. (horizontal)| (vertical) Mode No. (horizontal)| (vertical)
7 8 ) 1 2574 2.754 1st 1 1772 1.785] 1st/T1
2 3.080 3.060 1st 2 2.982 2.987 1st
3 4.754 4.252 C 1st 3 4.781 4.865| 2nd/T1
4 5.101 6.322 1sT1| C 4 5.872 5.333 1st/T1
5 6.682 8.956 2nd C 5 6.535 7.790| 1st/T2"
6 8.219 9.618 2nd/T1 6 7.795 9.153 c” 1st
7 9.164 10.966 3rd C 7 8.869 9.345| 2nd/T2
8 9.579 12.466 2nd/T1l| C 8 9.245 10.381| 3rd/T1
9 12.377 15.462 C 2nd 9 9.714 11.558 1st/T2
10 14.413 18.752 C 3rd C 10 10.508 13.464 2nd
* C : coupled with a pattern of related mode
**  T1: both of the tramways have similar phase ; T2 : both of the reverse phase
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Table 2 Dynamic properties of moving vehicle
L., 4800 M|k, [2250x10°  (N/m)
5. (Q)= a S.,(Q) L. 4800 Mk,  |1L180x10° (N/m)
0 - Q"+ ﬂn Lo 07500 (mffk, 5,  [9.800x10°> (N/m)
Q L. 1250 (M|k,ig, [9.800x10°  (N/m)
L,.| 1490 mlk,5, [9.800x10° (N/m)
L,.| 1025 mlm, 14220 (kg)
:a =0.001,3 =0.05,n=2.0 :a =0.002,f =0.05,,=1.0 L,5{07823 (m)flmpump | 6200 (ko)
1,4 0.2000 (M|, 1 1.997x10* (kg m?)
a :00015,[3 =0.05,n,=1.0 L.,] 04570 ()| yy 50,7 5 42.461x10° (kg m?)
L., 06300 (M)||74 1 1.717x10° (kg mP)
4.2 10m/s(36km/h) 4 L.o| 1085 (M)|7 4 201, 43.488x10° (kg m?)
1o- 11 1.717x10° (kg mP)
1. 21,1 4. £9.688x10° (kg m)
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Fig. 4 Vertical response at the center of span
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» Pp-6, 2001.1. Fig. 5 Horizontal response at the center of span
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