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Design and Analysis of the Floor and Beam of
Intermediate Bulk Container Frame

LIU Jing, ZHU Zhi—song, CHENG Ya—yun
(Nantong University, Nantong 226019, China)

ABSTRACT: The aim of this work was to design the structure of the main force—bearing parts for intermediate bulk
container frame, namely the floor and beam of the frame. Firstly, the basic models of the reasonable and reliable floor and
beam were designed according to the service conditions and the environment. Secondly, the influences of rib number, the
section height and the radius of the middle rib on the support of beam were studied, and four kinds of beam structures were
designed. Finally, the best structure was selected based on the finite element analysis of several structures with different
shapes and dimensions. It was found that the structure with smallest stress and deformation was the one using rib grain for
the floor, with a rib number of five, a beam section height of 16.5 mm and a middle rib radius of 47 mm. The loading
requirements could be met, and the service life of the frame could be extended through the design and analysis of the floor
and beam.
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Fig.1 The overall structure of IBC
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Fig.2 The surface of the floor
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Fig.3 The external support of the floor
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Fig.4 Structure of the beam
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Tab.1 Four kinds of beam models
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Fig.5 Adding constraints
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Fig.7 Stress distribution
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Fig.8 Displacement distribution
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Tab.2 The stress and displacement of four models
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