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Finite element simulation of confined and semi-confined uniaxial compression and plate sinkage tests to
investigate the coincidence of yield stress and precompression stress
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Abstract

The aim of this study was to simulate the confined and semi-confined uniaxial compression and plate sinkage
tests using finite element method to investigate stress-strain curves and the position of the point of maximum
curvature with respect to the simulated yield stress. In this study, the above mentioned tests were simulated in
BAQUS. Two methods of the point of maximum curvature and Casagrande were used to estimate the
precompression stress from the simulated stress-deformation curves at 20, 50, 75, 100, 125, 150, 200 and 300 kPa
yield stresses. The results showed that the stress at the point of maximum curvature in the confined test was close
to the simulated yield stress but in the semi-confined and plate sinkage tests was smaller than the simulated yield
stress. Using the Casagrande's method, the precompression stress in the three tests was larger than simulated yield
stress. The results of experimental confined compression tests indicated that the point of maximum curvature
yielded a more accurate estimate of precompression stress which supported by the simulation results.

Key words: Soil compaction, Precompression stress, Finite element method, the point of maximum curvature,
Casagrande method.
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