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3-D global model of cable-stayed bridge,
the North Branch of Runyang Bridge
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Fig.2 3-D global model of suspension bridge, the
South Branch of Runyang Bridge
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Table 1 Material properties and cross-section characteristic parameters of suspension bridge,
the South Branch of Runyang Bridge

bif=] B R/ MPa b=k % /kg'm™> Ly /m* I,/m* L,/m*

F4 210 000 0.3 6 154 0.066 1 0.033 1 0.033 1

AR 210 000 0.3 6 693 0.000 0 0.000 0 0.000 0

£ 210 000 0.3 11 515 5.979 2 2.0255 125.762 0
st ¢ 350 000 0.2 2450 6.838 2 210.646 0 194.583 0

PR 350 000 0.2 2 450 7.103 9 228.659 0 254.417 0
TR 350 000 0.2 2 450 11.080 0 498.965 0 620.622 0
EHH-H 350 000 0.2 2 450 61.562 4 159.484 0 400.386 0
HHI-I 350 000 0.2 2 450 9.109 4 126.873 0 265.333 0
BEI-1 350 000 0.2 2 450 15.211 0 134.900 0 297.580 0
EHK-K 350 000 0.2 2 450 24.768 1 148.635 0 372.318 0
BHEK-L 350 000 0.2 2 450 78.089 0 179.325 0 638.135 0
EHEM-M 350 000 0.2 2 450 615.074 0 220.953 0 940.346 0
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Table 2 Material properties and cross-section characteristic parameters of
cable-stayed bridge, the North Branch of Runyang Bridge
mE HYEHE/MPa THF /g m™? Lo /m* L,/m* I,/m*
£k 1 210 000 0.3 8 428 0.000 0 0.000 0 0.000 0
E 210 000 0.3 8 555 0.000 1 2.6149 195.690 0
LR 350 000 0.2 2 450 120.285 5 98.187 7 74.985 4
FRR 350 000 0.2 2 450 110.114 3 90.314 5 63.264 7
THE 350 000 0.2 2 450 187.293 2 117.826 6 140.7459
EHEH-H 350 000 0.2 2450 69.546 8 93.338 1 35.490 1
EHI-1 350 000 0.2 2450 69.539 7 88.089 3 33.7333
EAET-] 350 000 0.2 2 450 72.000 0 93.500 0 34.000 0
bR 3@ 350 000 0.2 2450 121.087 4 48.035 5 136.553 0
2 350 000 0.2 2 450 70.192 0 33.015 9 79.346 3
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Table 3 Axial load change ranges of critical cross-
sections on the cable-stayed bridge
EHBE ABEBET REXEL IH 4L BHEETD
H &
5 El/kN

-6.86~1.05 -9.51~0.66 -8.04~0.72 -0.98 ~1.37
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Table 4 Moment change ranges of critical cross-

sections on the suspension bridge

EHBE IEEY EB L EBE 1L EB V6L

HETL -6.85-~ -10.71 ~ -10.44 ~ -9.61~
FE/KN-m  128.03 134.88 142.84 148.41
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Fig.3 Axial load of central span on the global model of the cable-stayed bridge
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Fig.4 Moment of main girder near the North Tower

of the suspension bridge
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Fig.5 The placement of local girder on the

global modal of the suspension bridge
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Table 5 Geometric parameters and material

properties of local girder
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TURR 4% 7% I 2 iy S/ mom 6 8
A s i £ 0 5/ mm 300 300
TR A F B 5 /mm 169.3 170
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JEAR AN E A T A 3 /mm 400 400
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MR B kg m ™’ 85.55 85.55
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Fig.6 Local girder model of the North Branch
cable-stayed bridge (the unit of axial load: kN)
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Fig.7 Local girder model of the South Branch WREARBIR HB KA ERE - 820 EAF E

suspension bridge (the unit of axial load: kN) FEh, mMBMEEMEMNENDFH
0.57 MPa,0.49 MPa %1 0.70 MPa, 4N 8 /K.

R 38 4 B BR AT BY A % B TR I 1 AT R KT AR AFEFEEERA S5 mm WE
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Fig.8 Analysis model of orthotropic steel deck surfacing

ERTE AR RBEEBAF, CER/ATE  EAHREE, HEHENENARFEEON T RESY
RPN AR R R R AF SR R, W AR 53R 1 625 5 45 Y e AL 4 AR
B0, e ALBENRFABMEERLR B, R ERSFLTEITRBEMEEMNLR
ERRAF AR R AR T R B, BEXMT X,  BITELFEREAE (A0 ) Ml R R R (L
AR R BT N E IR T IER WS AT %) WFE 0L T BN LR ) ABR B ) o

K6 BRVAREZNANERILR

Table 6 Comparisons of simulation results for the mechanical analysis of the surfacing on the suspension bridge

e YA [ $L L F1/MPa 414 $iL B 1 /MPa

A #* PAEE T ¥ /% ES Wik AR T ¥ /%
41161 0.68 0.61 11.4 0.72 0.71 1.4
41159 0.72 0.62 16.1 0.85 0.74 " 14.8
41169 0.67 0.61 9.8 0.81 0.78 3.8
41175 0.65 0.59 10.2 0.91 0.89 2.4

41307 0.66 0.57 16.2 0.92 0.81 13.5
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Table 7 Comparisons of simulation results for the mechanical analysis of the surfacing
on the special area under axial compression on the main girder of the cable-stayed bridge
wxe Y\ 1 LKL F /MPa BR [543 1 77 /MPa
X% AT HE/% & 37 % AR T ¥ HE/%
30038 0.43 0.46 -6.5 0.62 0.61 1.6
30112 0.45 0.47 -4.2 0.61 0.60 1.7
30193 0.44 0.47 -6.4 0.64 0.67 4.5
30121 0.40 0.42 -4.8 0.66 0.64 3.1
30331 0.43 0.44 -2.2 0.65 0.69 - =5.8
8 FANEIRBAZAXHREZNITERLE
Table 8 Comparisons of simulation results for the mechanical analysis of the surfacing
on the special area under axle tension on the main girder of the cable-stayed bridge
e G\ 16 i B 7 /MPa B 1 $iL B 77 /MPa
AUk A TT HE/% X AT i HE/%
29281 0.74 0.72 2.8 0.99 0.97 2.1
29354 0.79 0.74 6.8 0.88 0.91 -3.3
29345 0.80 0.78 2.6 0.94 1.01 -6.9
29207 0.70 0.68 2.9 0.99 ©0.97 2.1
29430 0.87 0.83 4.8 0.92 0.90 2.2
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Research on Effeéts of Shape of Long-span Cable-supported Bridge
on Mechanical Analysis of Surfacing under Vehicular Load

Qian Zhendong, Huang Wei, Du Xin, Liu Yun
(Intelligent Transportation System Research Center , Southeast University , Nanjing 210096, China)
P Y Y

[Abstract] Based on the Runyang Yangize River Highway Bridge, which consiss of one cable-stayed bridge
of South Branch and one suspension bridge of North Branch, the three-dimensional overall bridge model was
established using the FEM numerical simulation to analyze the bridge deformation and mechanical performance .
And a global-local analysis method was proposed to study the mechanical properties of surfacing. The shape of
suspension bridge has large effects on the mechanical performances of the surfacing. The tensile stress obtained
in this paper is significantly bigger than those by the traditional model. For the central section of the cable-
stayed bridge, the mechanical indexes values of the surfacing obtained by this method are little bigger than those
by the traditional model; otherwise, for the other sections of the main girder that undertake the horizontal
component compression of the cable, the tensile stress values of the surfacing are little smaller than those by the
traditional model .

[Key words] long-span cable-supported bridge; surfacing; FEM; vehicular load; tension stress
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