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Sudy on bridge - vehicle dynamic interaction of hybrid arch bridge of sed tube
and concrete filled sed tube

CHEN You - jie, WU Qing- xiong, SUN Cheo, CHEN Bao - chun
(College of Qvil Engineering and Architecture, Fuzhou Universty , Fuzhou, Fujian 350002, Chind
Abstract : FHeld teds are carried out on the Fuding Shangian bridge. On the bass of the experimental
results, a numerica method is developed to caculate the dynamic reponse d iie bridge to a vehicle
noving across the bridge decks. At lag , the efectsof passage velocity of vehicle and roughnessof bridge
deck on the impact codficient of this kind of bridge have been discussed.
Keywor ds: ded tube; concrete filled sed tube; arch bridge; bridge - vehicle dynamic interaction;
impact ccaticient

[1] —

— . 80m
, 7Bm, 15m, 15, 13.30m. [1].
[2]. ,
1844 Britannia ,
, Horida HuangD Z Wang TL T
[3-51
’ (6,71 [7]
: [8] : [6]
, 136 m
0!
:2004- 05- 20
(1971-) ,

(XKI(YM) - 0113)



. 208 - ( ) 33

— , 2000
, . ()
L/4 () _ “
" DASP
16.55t : 20km-h"* 30km-h™*
2
2.1
TDAP v R s s
1. RS o
RC
RC RC 1. 1
1 HAg.1 F=node & “hangan bridge
Tab.1 Material character data of the bridge
o |\ R e _.H._._;';._._-___._._.-h._l_
1)
E/ GPa 3.9 206 206 206 27.4 27.4 27.4
p/MPa 39.2 23.2 2352 ks Cs
v 0.167 0.283 0.283 0.283 0.167 0.167 0.167
[Mo]8 e} + [ ColBe} + [ Kol{Bu} = { Fi} (1 0
: [ Me] ; [ Gol ;[ Kol 2
, { Fy} . Fg.2 Vehide nmodd
2.6 Hz,
0. 03( 2) : :
[MIB} + [C{O} + [ KI{O} = { Fu} (2)
SIMy] P [G VK » { Fu}
) Wilson -6
2.2 2
Tab.2 Natural frequencies o the bridge
f /HZ f |Hz | %
1.156 1.137 -2
2 2.049 2.341 14
3 4 1.781 2.050 13
2 2.671 2.751 3

() 7r—7r v 27 b TDAP , 1999.
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Fg.3 Typica vibration nodes of the bridge
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Fig.4 Cdcuaed nodd o the bridge deck s roughness
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Tab.3 Vertical displacementsat mid - span o the bridge
v /kmh'! w /cm w /cm | %
20 0.167 0.170 2
30 0.196 0.194 -1
3
2 / , ,
2 , 2 0.7,3
0.6,3 0.5 3 , 0.5.
4.
4
Tab.4 \Vertical displacementsand impact coeficients the bridge
L/4
20km-h* 30km-h* 20km-h* 30km-h'* 20km-h™* 20km-h*
w /cm 0. 460 0. 460 0. 460 0. 460 0. 460 0. 460
w /cm 0.630 0.654 0.933 1.106 1.106 1.187
0.370 0.422 1.028 1.404 1.187 1.580
0.187 0.211 0.514 0.702 0.5%4 0.790
w /cm 0.373 0.373 0.373 0.373 0.373 0.373
w /cm 0.330 0.731 0.394 0. 650 0. 462 0.770
0.000 0.960 0.056 0.743 0.239 1.064
0. 000 0. 480 0.028 0.372 0.120 0.532
, : (
) , ,

14
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