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A new method of plastic limit analysis for rectangular plates

KE Jiang
(School of Civil Engineering and Architecture, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: Based on a new element model of solid body, the plastic limit analysis of plate is carried out. The new element
model is a truss composed of 24 bars. Taking the simply supported square plate and rectangular plate under uniform load as
an example, by comparing the new element method with the classical plastic limit analysis theory, it can be found that the
limit load and the distribution of plastic zone obtained by the two methods are in good agreement. Moreover, the new
element method can find out the development process of solid plastic zone and the load-displacement curve, which is
difficult to get by the classical plastic limit analysis theory. The yielding of the bottom of the square plate is developed
from the center of the plate to four corners along the diagonal line, and the limit load is reached. The yielding of the bottom
of the rectangular plate extends from the middle of the plate to the two ends parallel to the long side, and then extends
along the direction of the oblique line of about 45° angles to the four corners of the plate, finally, the limit load is reached.

Key words: plastic mechanics; rectangular plates; truss element; limit analysis
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and its plastic hinge lines distribution
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Fig. 3 New element model of square plate
(a) XOY coordinate plane view (b) XOZ coordinate
plane view
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Fig. 4 Relationship curve between vertical uniform load and
vertical displacement of center point for square plate
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Fig. 5 Axial direction plastic strain distribution of tensile
yield bars at plate bottom under different uniform load
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Fig. 8 Relationship curve between vertical uniform load and
vertical displacement of center point for rectangular plate
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