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Fig.1 Typical section of the main girder of the open span bridge
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Tab.l1 Open bridge model geometry and physical parameters
/mm 10 0.3
/mm 3 700 /MPa 210 000
/mm 10 /mm 30
/mm 10 /(kg/m?) 2 500
/mm 300 /(kg/m?) 8 700
/mm 170 0.25
/mm 600 /m 0.308
/mm 280 /m 0.25
, 0.5

(a) 174 (b)
2
Fig.2 ;. Open bridge model diagram
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“ ” Fig.3 Composite structure diagram of orthotropic steel
deck paving
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Tab.2 Open scheme of the bascule bridge
170 s, /s f(rad/s)
85°, R 0 0
0.009 566 rad/s, 35 15 0.009 566
) 2 o 16 0.009 566
155 0.009 566
Rayleigh B2 156 0.009 566
0.01M3-41 a B 170 0
0.026  0.003 8,
3.2
s 30°,50°,70°,85° 4 ,
1/4 4 4 R
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Fig.4 Equivalent stress nephogram of 1/4 model pavement system of the bascule bridge
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Fig.5 Graph of maximum shear stress between layers

changing with opening time
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Fig.6 Graph of maximum shear stress between layers

varying with opening angle
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Tab.3 Maximum shear stress values at four different angles MPa
30° 50° 70° 85°
0.482 0.659 0.705 0.735
2) . 7 8
) 0.834 MPa,
1.0 1.0r
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Fig.7 Graph of maximum tensile stress of pavement Fig.8 Graph of maximum tensile stress of pavement
changing with opening time changing with opening angle
4 3 , 85° 0.834 MPa, 85°
13% ) , )
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Tab.4 Maximum tensile stress at four different angles MPa
30° 50° 70° 85°
0.174 0.478 0.682 0.834
3.3
) 30°,50°,70°,85° 4
; D,,
D= 04—0;
z O_J
H | ) MPa Hes
MPa,
5 1
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Tab.5 Increasing coefficient of pavement dynamic response at four angles

30° 50° 70° 85° 30° 50° 70° 85°
/MPa 0.482 0.659 0.705 0.735 0.174 0.478 0.682 0.834
/MPa 0.418 0.552 0.607 0.640 0.150 0.402 0.582 0.724
1% 15.3 19.4 16.2 14.8 16.0 18.9 17.2 15.2
5 , ,
s 15%~20% ,
4
1 ) b ’
2) b
15%~20% ; o
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Dynamic Response Analysis of Deck Pavement on Bascule
Bridge Considering the Rotation of Cantilever Structure

Wei Peng, Liu Yun, Kuang Yi

(Research Institute of Road and Railway Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to analyze the dynamic response of deck pavement in the process of rotating opening of bas-
cule bridge, taking the Tianjin Xiangluowan Haihe Bridge as the research object, this study established a 1/4
fine finite element model of bascule bridge including the rotating shaft. The dynamic simulation of the variable
speed opening process of the bascule bridge was carried out, and the dynamic responses of steel bridge deck
pavement system at different opening angles and different opening speeds were tracked. The results were com-
pared with the analysis results of the simplified bascule bridge model. which show that the stress concentration of
interlaminar shear stress of pavement occurs both in transverse and longitudinal directions during variable speed
opening. The tensile stress and interlaminar shear stress of pavement increase with the increase of the opening
angle, and reach the maximum at the maximum opening angle. The longitudinal position of the peak is the free
end of the structure, and the dynamic stress response of a refined rotating shaft model during its opening is 15%
~20% larger than that of a simplified rotating shaft model. Therefore, it is suggested that the refined rotating
shaft model should be adopted in the composite structure of the open bridge pavement system at the design stage.
Key words: bascule bridge; finite element; steel bridge deck pavement; variable speed opening; dynamic re-

sponse; the refined rotating shaft; the simplified rotating shaft



