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Fig.1 Astatically - indeterminate beam
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moment for section A
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The Analysis of the Entire Elastic — Plastic Process of a Statically
Indeterminate Beam with One Redundant

LI Hui - zhi', LIU Min - shan?, CHEN Huai'

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450002, China; 2. Research Center of Heat Energy Engineering,
Zhengzhou University, Zhengzhou 450002, China)

Abstract: By using the virtual work principle and unit — load method, the elastic — plastic process of loading and
deformation of a statically indeterminate beam with one redundant under a concentrated load is analyzed. The pro-
cess can be divided into four stages: I ) The whole beam is in elastic state; [[ ) The beam is in elastic — plastic state
in the vicinity of the fixed end; [Il ) The beam is in elastic ~ plastic state in the vicinity of both fixed end and the
point where the concentrated load acts; IV ) The fixed end behaves as a plastic hinge, and the plastic region near the
point where the concentrated load acts is developing, while that near the fixed end unloading. The formulae of mo-
ment and displacement are derived and the correlation between the load and the supporting reaction force is given re-
spectively at each stage mentioned above. The results obtained can be applied to engineering structure design and
mechanics teaching and learning.

Key words: statically indeterminate beam; elastic — plastic ; unit load method; plastic hinge; concentrated load



