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Solution of slip effect of steel-concrete composite

beam with variational principles

ZHOU Yong-chao', LI Liang-liang®, LI Zi-qing'
(1. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China; 2. Zhejiang Provincial
Institute of Communications Planning, Design & Research, Hangzhou 310006, Zhejiang, China)

Abstract: In order to solve the simple steel-concrete composite beam interface slip effect, the bal-
ance equation was built with the theory of elasticity. The analytic expressions of interface slip and
deformation, which were caused by point load or distributed load, were derived by using the prin-
ciple of minimum potential energy and variational method. The method for calculating additional
bending moment was derived, too. The results show that the method unifies the basic form of the
relative slip differential equation. Additional moment has nothing to do with the amount relative
slip, while it is proportional to the trend of relative slip. Relative slip is associated with anti-slip
and the cross-section shear, and will increase the deflection of composite beam. While the maxi-
mum interfacial slip is at the end of beam and decreases to zero at the mid-span. The suggested
formulas are in good agreement with the measured results. 7 figs, 15 refs.
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Fig.1 Elements of steel-concrete composite beam
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Fig. 2 Composite beam subject to distributed load
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