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Whole process analysis of loading on statically indeterminate
frame with one redundant based on flexibility method

FAN You-jing! LI Da-wang® LI Hui-zhi'
1. College of Civil Engineering Zhengzhou University ~ Zhengzhou 450002  China
2. College of Civil Engineering Shenzhen University ~ Shenzhen 518060 China

Abstract For research of the elastoplastic performance of the statically indeterminate structure the whole elastoplastic
loading and deformation process of the statically indeterminate frame with one redundant under concentrated loads was
analyzed by use of the flexibility method. The result shows that the deformation process can be divided into three stages

the stage of elastic deformation of the whole structure the stage of plastic deformation occurring in the region close to
fixed end till the formation of plastic hinge and the stage of plastic deformation occurring in the region near the rigid joint
till the formation of plastic flow state. Then the calculation methods for relative rotational angle at the plastic hinge as
well as its induced displacement were obtained and the formulas for load bending moment and displacement at

different loading stages were derived.

Key words statically indeterminate frame flexibility method elastoplasticity plastic hinge limit state





