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Abstract: The shear lag effect in steel-concrete composite beam structures with wide flanges leads to
longitudinal buckling deformation of the concrete slab and the bottom and web plates of the steel girder, and has
significant effect on stress and deflection in composite beams. In order to further analyze its mechanism, the
governing differential equation of a double-box composite structure with wide flanges considering the shear lag
effect is deduced, based on the minimum potential energy principle, and ignoring slip effects in the interface,
under the assumption that longitudinal deformations of the concrete slab and steel girder bottom-plate follow an
approximately parabolic distribution along their width. Then analytical expressions of stress and deformation are
obtained for a beam with both ends simply supported, under concentrated loading. Finally, a comparative analysis
between a numerical example, composite beam experiment, and finite element simulation is implemented, and the
results show that the proposed approach provides a theorical basis for analyzing the shear lag effect in composite
beam structures, and this method has a definite guidance and reference value for engineering applications.
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Fig.1 Double-box composite beam model
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Fig.13 Deflection distribution in composite beam

*4 WA, HEEMRIEERSEELE—RE
Table 4 Ratios between test, calculation, and simulation results at the section mid-span for key values
B e B 2/ mm 0.4M, 0.6M, 0.8M, 1.0M,
T/C A/C T/C A/C T/C A/C T/C A/C
—400 0.966 0.936 0.940 0.973 0.949 0.956 0.952 0.947
-300 0.978 0.955 0.929 0.971 0.941 0.943 0.970 0.961
—200 0.980 0.955 0.969 0.977 0.959 0.960 0.984 0.975
-100 0.972 0.940 0.959 0.962 0.950 0.960 0.960 0.944
VR #E T FAR 0 0.964 0.941 0.952 0.972 0.956 0.981 0.968 0.958
100 0.980 0.952 0.963 0.969 0.951 0.959 0.957 0.943
200 0.968 0.942 0.968 0.965 0.945 0.962 0.986 0.976
300 0.982 0.967 0.974 0.987 0.959 0.978 0.971 0.956
400 1.024 0.987 0.934 0.973 0.955 0.972 0.957 0.938
=75 0.957 0.980 0.946 0.958 0.980 0.974 0.983 0.979
FAZEIE AR 0 0.911 0.984 0.960 0.963 0.955 0.961 0.978 0.948
75 0.940 0.978 0.952 0.960 0.980 0.975 0.984 0.985




T B % 129
(8:3%)
N 0.4M, 0.6M, 0.8M, 1.0M,
B RO R B /mm
TIC AIC TIC AIC TiIC AIC TIC AIC
~1500 — — 0.964 1.000 0.921 1.000 0.987 1.000
~750 — — 0.971 0.993 0.905 0.964 0.980 0.952
INER 270 3 0 — — 0.981 0.987 0.951 0.910 0.960 0.968
750 — — 0.964 0.993 0.948 0.976 0.961 0.952
1500 — — 0.991 0.992 0.908 0.971 0.915 0.963
[3] Fabrizio Gara, Graziano Leoni, Luigino Dezi. A beam
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