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Tablel ~Comparison of calculation point stresses of the span center cross section( unit; MPa)

point number ANSYS =12 quadratic function cubic function
1 2.099 6 2.110 8 2.157 8 22277
2 2.156 4 2129 1 2.187 5 22332
3 2.228 3 2.189 4 2.276 8 22721
4 2.3310 23105 24255 2.377 5
5 2.484 5 2.5302 2.6337 2.5829
6 29177 2.916 3 2.901 4 2.9214
7 2.501 5 2.594'5 2.633 7 2.5829
8 2.366 5 24115 24255 2.377 5
9 2.286 1 23105 2.276 8 22721
10 22433 2.260 2 2.187 5 22332
11 2.229 8 2.2450 2.157 8 22277
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Table 2 Comparison of calculation point stresses of the span center cross section( unit: kPa)

point number ANSYS this paper quadratic function cubic function
1 47.817 49.548 48.901 49.201
2 48.039 49.566 48.992 49.217
3 48.410 49.626 49.263 49.322
4 48.931 49.747 49.717 49.609
5 49.601 49.967 50.351 50.168
6 50.657 50.353 51.167 51.090
7 49.749 50.031 50.351 50.168
8 49.225 49.848 49.717 49.609
9 48.852 49.747 49.263 49.322
10 48.628 49.697 48.992 49.217
11 48.553 49.682 48.901 49.201

H 2 2 AT LU AR SO RIS RO 15 ANSYS (EW) A KAg, IF B8 g FnT DL e
R ERUAR N 7 /N T TR N T 1) o3 A AR AR SO TSR R N T (E S ANSYS {EUR LY, 7E TR
DAL R ZE R 2.33% , FE TR 5 B AR A AL 112 254 0.60%.
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Fig. 7 The cross section sizes( unit; mm)
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Analysis of Shear Lag Effects in Box Girders Based
on Abstract Warping Displacement Functions

YAO Xiaodong, ZHANG Yuanhai
(School of Civil Engineering, Lanzhou Jiaotong University,
Lanzhou 730070, P.R.China)

Abstract: In view of the shear lag problem in thin-walled box girders, based on the abstract
warping displacement functions, the form of the control differential equation was studied. The
basic form of the shear lag warping displacement function was constructed. The correction co-
efficient of the boundary constraint influence on the flanges was introduced, and then the con-
trol differential equation of shear lag was deduced under the energy variational principle. Ac-
cording to the finite element results, the value of the boundary constraint correction coefficient
for the flanges was determined. A simply supported box girder with flanges was calculated and
analyzed under uniform and concentrated loads, respectively. The analytical results are in good
agreement with the finite element results. Moreover, the flange stresses are less than the corre-
sponding top plate stresses. The comparison verifies the correctness of the proposed analytical
method.

Key words: shear lag effect; thin-walled box girder; energy variation; warping displacement
function; analytical solution; boundary constraint correction coefficient
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