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Fig.1 A statically-indeterminate beam
1 fixed at two ends
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Elastic-plastic analysis of beams fixed at two ends subjected
to uniformly-distributed loads

LI Hui-zhi' YANG Jian-zhong! LIU Min-shan’
1. College of Civil Engineering Zhengzhou University ~ Zhengzhou 450002  China
2. Department of Engineering Mechanics  Zhengzhou University ~ Zhengzhou 450002  China

Abstract The elastic-plastic loading and deformation process of the statically-indeterminate beam fixed at two ends under
uniformly-distributed loads was analyzed by use of the unit-load method and formulas for bending moment and
displacement at different loading stages were derived. The result of analysis shows that the deformation process can be
divided into four stages including the stage of elastic deformation of the whole beam the stage of plastic deformation
occurring in the region close to two fixed ends the stage of unloading in plastic regions with two plastic hinges at the
fixed ends and the stage of plastic deformation till the occurrence of plastic yield at the middle of the beam with two

plastic hinges at the fixed ends.

Key words statically-indeterminate beam unit-load method elasto-plasticity plastic hinge uniformly-distributed load





