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The Finite Element Analysis of

Shear Lag Effect of Great Steel
LUO Xu-guo DAI Gong-lian

Civil Architectural Engineering College Central South University Changsha 410075 China

Abstract The paper is based on the experiment in the model of Hongshan Bridge in Changsha city. By

using the method of finite element the author tries to offer the tentative analysis of the shear lag effect of

cantilever box beam on the horizontal force and bend moment. Further study is also made on the regularity

of change of stress only on the horizontal force when longitudinal-plate cross-plate crossheams of can-

tilever-beam change. All of this can be used as reference in design.
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3.1
A
B C
5 3 6 4 1-12-23-34-4
4310 mm 5 170 mm 6 320 mm 7 850 mm.
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1 2 a 4 5 6 i
4 5 1-12-2
3 1-12-2
1 2 3 4 5 6
A -39.90 -34.23 -33.81 -31.40 -11.45 0.21
B 1-1 -37.54 -34.39 -33.88 -31.79 -11.11 0.8
C -42.80 -39.49 -38.42 -35.53 -11.19 -1.58
A -31.12 -25.85 -22.36 -16.89 -5.19 -0.94
B 2-2 -31.77 -23.83 -20.52 -15.35 -5.75 -1.93
C -36.15 -26.98 -22.95 -16.93 -6.15 -1.9%4
4 3-34-4
1 2 3 4 5 6 7 8 9 10
A -51.10 -52.14 -58.57 -65.92 -74.99 -78.62 -77.52 -80.15 -84.77 -86.66
B 3-3 -42.02 -50.33 -58.19 -66.74 -76.12 -81.11 -80.06 -80.52 -85.40 -86.04
C -46.60 -56.37 -65.54 -75.50 -87.00 -93.12 -90.82 -91.44 -97.93 -98.46
A -40.40 -41.66 -45.98 -52.92 -72.33 -89.40 -85.19 -88.38 -91.66 -92.19
B 3-3 -34.03 -39.87 -45.51 -53.32 -73.20 -92.20 -87.50 -89.60 -92.14 -93.88
C -38.56 -45.27 -51.46 -60.20 -83.29 -104.9 -99.28 -101.74 -105.05 -107.93
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5 3-34-4
1 2 3 4 5 6 7 8 9 10
A=30 —42.30 -50.95 -59.15 -68.04 -77.80 -82.99 —-81.87 -82.36 -87.47 -88.15
B=60 . . -30.73 4676 -54.6 -63.00 -71.21 -75.21 -75.12 7558 -79.05 -79.%2
C=9 ~39.16 -44.98 -52.39 -58.91 -62.55 -63.95 -70.83 -70.93 -74.07 —74.29
D= 150 ~36.17 -40.18 —47.15 -53.46 —55.29 —54.15 -62.24 —62.41 -64.24 —64.51
A=30 ~34.79 -40.69 -46.45 -54.43 -74.83 -94.44 -89.57 -91.79 -94.37 -96.22
B=60 ~33.18 -37.96 -43.50 -50.96 -69.44 -86.57 -8.12 -83.90 -85.79 —87.18
c=o0 ‘T 3025 -35.00 -40.55 -46.39 -60.63 -75.08 —-76.82 -78.19 —80.04 —81.04
D= 150 22637 -30.73 -36.25 -42.19 -53.31 —-64.57 —67.67 -68.59 —69.47 -70.10
6 1-12-2
3.3
1 2 3 4 5 6
A=30 -38.7 -353 -34.7 -32.5 -11.3 -0.9
B=60 =363 -32.8 -2.7 -312 -12.5 -0.8l
C=9% 324 -30 -297 -27.4 -7.26 3.63
D= 150 _27.3 -26.7 -25.6 -25.3 -6.45 3.16
4 mm 6
A=30 3.8 -27.7 -23.5 -173 -6.24 -1.95
mm 8 mm 10 mm B=60 303 -252 -2.6 -17.6 -8.37 -4.01
9 c=o0 277 25 233 -205 -14.6 -3.78 0.9
7 10 g ' D= 150 232 -20 -185 -14 -3.06 1.15
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7 1-12-2
1 2 3 4 5 6
A=4 ~38.69 ~35.30 ~34.71 ~32.53 ~11.27 0.94
B=6 -36.78 -33.49 -33.15 -31.32 ~11.37 -2.31
-1
C=8 ~35.00 -31.86 ~31.73 ~30.20 ~11.41 0.26
D=10 ~33.35 ~30.42 ~30.39 ~29.15 ~11.39 0.02
A=4 -32.75 -27.73 ~23.52 ~17.31 -6.24 -1.95
B=6 -31.18 -26.42 -2.72 ~17.05 ~6.60 -2.31
2-2
C=8 ~29.70 ~25.23 ~21.98 ~16.80 ~6.85 ~2.57
D=10 ~28.32 ~24.14 ~21.26 ~16.52 ~7.01 ~2.73
8 3-34-4
1 2 3 4 5 6 7 8 9 10
A=4 4230 -50.95 -59.15 -68.04 -77.80 -82.99 -81.87 -82.36 -87.47 -88.15
B=6 ~40.61 -48.71 -56.39 —64.83 -73.99 -78.81 -77.93 -78.42 —83.06 -83.67
3.3
C=8 -39.09 -46.67 -53.88 -61.89 -70.56 -75.05 -74.31 ~-74.86 -79.09 -79.56
D=10 ~37.69 -44.79 -51.59 -59.20 -67.44 -71.64 -70.99 -71.63 -75.51 —75.80
A=4 Z34.79  -40.69 —46.45 —54.43 —74.83 -94.44 —89.57 -91.79 -94.37 —96.22
B=6 -33.19 -38.75 -44.30 -51.95 -71.30 -90.11 -85.40 -87.38 -89.78 -91.37
3-3
Cc=8 -31.73 -37.00 -42.34 -49.67 -68.09 -86.19 -81.59 -83.36 -85.62 —86.99
D=10 ~30.38 -35.40 -40.53 -47.58 -65.14 -82.59 -78.11 -79.67 -81.82 —82.99
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