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Shear lag effect of composite beam panel of
sea-crossing cable-stayed bridge with large span

QI Dong-yan', YU Dong-min®, LI Wen-hua®,LIU Jian-she' ,GUO Hong-jun'
(1. Xi’an Municipal Engineering Design & Research Institute Co Ltd, Xi’an 710068, Shaanxi, China;
2. CCCC First Highway Consultants Co Ltd, Xi’an 710075, Shaanxi, China)

Abstract: For further deepening the research of the existing theory on composite beam shear lag effect so
as to optimize the existing engineering design, the shear lag effect of a sea-crossing concrete bridge panel
was analyzed through the establishment of the whole bridge and segment space finite element model. By
establishing the whole model of double I shaped steel girder and concrete panel composite beam bridge,
the stress values of different sections such as the midspan, tower root and 1/4 mainspan were compared
and the distribution of effective width coefficients was found out. By establishing segment space finite el-
ement model, effective width coefficients in different construction conditions, different cable forces or dif-
ferent vehicle loads were analyzed. The results show that different sections have different influences on
shear lag effect, for example, the shear lag effect of the midspan section is bigger than the tower root
section. The shear lag effect of construction stage is small, which could be modified from elementary
beam theoretic calculation results to meet the engineering requirements. The influence of the cable force
and vehicle load on shear lag effect is not great. The conclusion of the study has a certain universal appli-
cability for composite beam, which can provide reference for the design of similar bridges. 3 tabs, 8 figs,
11 refs.
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Fig.1 Elevation layout of sea-crossing cable-stayed bridge
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Fig. 2 Standard section of one sea-crossing cable-stayed bridge
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Fig. 3 3D FE model of sea-crossing cable-stayed bridge

AL R 58 W 10 AR ATE 170 2% i 1K I T (S A 3K 5E
JER RO A R I T GO 2, o s v T i B A

APt t I e S R S VAR K (3= Dt SN i D[S
® 1 HEASE

Tab.1  Material characteristics
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1 | RIE 3.45X10' |0.20 2 600 Beam4

2 | BWFERQ370) | 2.08X 10" |0.30 7 850 Beam188

3| BRI (Q345) | 2.08X 10 | 0.30 7 850 Beam188

4| HrmAR (C60) 3.65X10' |0.20 2 600 Shell63
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Fig.4 3D FE model of sea-crossing
cable-stayed bridge
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Fig.5 Segment FE model of sea-crossing cable-stayed bridge
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Tab. 2  Positives stress of each control section of half-panel under dead load
i H 7 ' EEETH 85 1/4 ES s DR WL B
17.500 4.313 75 —5.213 05 —6.136 20 —6.201 60 —5.004 75
17.000 3.471 65 —5.002 45 —6.201 05 —6.265 80 —4.786 00
16. 500 3.466 50 —4.865 40 —6.111 55 —6.178 50 —4.644 85
15.500 2.304 40 —4.359 25 —5.880 30 —5.946 40 —4.135 35
14. 500 1. 499 35 —4.227 55 —5.672 70 —5.738 65 —4.010 80
13.500 0.937 28 —4.188 35 —5.539 70 —5.605 10 —3.982 00
12. 875 0.628 35 —4.292 30 —5.585 45 —5.650 30 —4.090 10
11. 500 —0.216 10 —4.371 15 —5.627 20 —5.690 75 —4.185 15
10. 500 —0.392 03 —4.365 30 —5.563 15 —5.625 65 —4.188 40
X/m 9.500 —0.458 26 —4.360 45 —5.527 85 —5.589 15 —4.192 15
8.500 —0.541 87 —4.356 40 —5.505 00 —5.56515 —4.195 80
7.500 —0.610 91 —4.352 70 —5.491 10 —5.550 10 —4.199 10
6.500 —0.666 93 —4.349 40 —5.482 75 —5.540 70 —4.201 90
5.500 —0.710 91 —4.346 35 —5.478 25 —5.535 15 —4.204 15
4.500 —0.744 56 —4.343 65 —5.476 55 —5.532 50 —4.205 95
3.500 —0.769 47 —4.341 25 —5.477 20 —5.532 25 —4.207 25
2.500 —0.779 32 —4.339 35 —5.480 20 —5.534 50 —4.208 10
1. 500 —0.805 55 —4.338 10 —5.485 80 —5.539 55 —4.208 75
0 —1.349 50 —4.338 50 —5.506 45 —5.559 65 —4.210 10
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Fig. 8 Effective width coefficients under different conditions and comparison results
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