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Analysis on the shrinkage and creep effects of super wide concrete
girder cable-stayed bridge

HUANG Xin', JIA Yang', LI Jianhui', WANG Tao*
(1. School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China;
2. Nanjing Municipal Design and Research Institute Co. , Ltd. , Nanjing 210008, China)

Abstract; In order to study the influence of shrinkage and creep parameters on the super wide concrete girder cable-
stayed bridge, a spatial grillage model of the whole bridge was established according to the engineering practice.
Based on AEMM-FEM method and gray correlation degree method, the sensitivity of shrinkage and creep
parameters of the bridge was analyzed. Results show that the spatial effect of shrinkage and creep of the super wide
girder is significant when the parameters of shrinkage and creep change because the variation of the section stress
and moment of the negative moment area of the girder is unevenly distributed along the lateral direction. Increasing
the loading age, compressive strength of the girder concrete and environmental relative humidity will lead to the
stress relaxation of the mid-span stay cables. Due to the increase of these parameters, the tensile load of the stay
cables near the beam end is aggravated. According to the gray correlation sequence, the loading age of the girder is

the most sensitive factor affecting the line shape of the super wide girder.
Key words: cable-stayed bridge; shrinkage and creep; sensitivity of parameters; finite element method; gray corre-

lation degree
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Fig. 2 Cross section ofthe girder (Unit: c¢cm)
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Tab. 1 Modle boundary condition

(A Dx Dy Dz Rx Ry Rx
AL JE 1 0 1 1 1 0 1
I 2 0 0 1 1 0 1

B BE IR 1 1 1 1 1 1
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Tab. 2 Main material parameters

GALLS ok HE/(KN-m?) 5K/ MPa
F b C50 25 3.45X 10"
F2 i C50 25 3.45X 10"
R WL 78.5 1. 95X 10°
TR 3R WL 78.5 1.95X10°
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Tab.3 Comparison of natural frequency

Gk S {E / Hez M mKiR

11 ]2 J3 J4 /Hz E/%
1 1.89 1.95 1.91 1.91 1.92 1.56
2 3.52 3.73 3.77 3.8  3.69 4.61
30 03.72 421 414 4.38 412 9.71
4 501 561 563 581 535 8.59
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Tab. 4 Influence of the change of shrinkage and creep parameters on structural line shape
WA RESE X FRBEERAME Y /mm BT mAE Y? /10 *mm
X]/d Xz/d X:s/% Xn/MPa Y, Y, Y, Y, Y, Y, Y, Y,
9 3 70 40 —68.15 —67.65 —67.65 —72.92 —366.48 —368.64 —368.64 —334.34
10 4 77 45 —67.65 —67.70 —64.41 —70.09 —368.64 —368.78 —365.80 —352.44
11 5 84 50 —67.21 —67.74 —61.01 —67.65 —370.52 —368.93 —362.20 —368.64
12 6 91 55 —66.81 —67.80 —57.76 —65.52 —372.15 —369.10 —357.91 —383.33
13 7 98 60 —66.45 —67.86 —56.36 —63.84 —373.62 —369.29 —353.53 —391.22
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