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Analysis of consolidation coefficients in classic small-strain
consolidation theory
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Abstract: The origin and the potential influence of two forms of consolidation coefficients in classic consolidation theory are
discussed. Various computational methods for change rate of volume element are a major reason for resulting in two kinds of
consolidation coefficients. According to finite-strain theory, the small-strain consolidation coefficients proposed by Terzaghi (1943)
and Terzaghi & Frohlich (1936) which differ from that obtained earlier by Terzaghi (1923), have Lagrangian coordinate and Eulerian
coordinate backgrounds respectively. The small-strain consolidation coefficient in Gibson’s large-strain consolidation theory
generally uses the definition proposed by Terzaghi & Frohlich (1936), leading to a considerable controversy on quantitative results
obtained previously with respect to the differences between Gibson’s theory and classic consolidation theory. From the application
point, the differences between two kinds of consolidation coefficients in classic theory depend on stress level, structure

characteristics of soils and so on.
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50 0.570 2.19 2.15 1.017 0.808 0.704 0.67 1.056
100 0.552 1.98 1.92 1.029 0.766 0.857 0.79 1.082
200 0.523 2.12 2.02 1.049 0.716 1.18 1.06 1.113
300 0.502 2.35 2.21 1.063 0.690 1.60 1.42 1.130
400 0.487 2.67 2.49 1.074 0.670 2.12 1.85 1.144
500 0.475 2.90 2.68 1.083 0.653 2.44 2.11 1.155
600 0.466 3.17 2.91 1.089 0.640 3.00 2.58 1.165
700 0.457 3.54 323 1.096 0.627 3.35 2.85 1.174
800 0.449 3.84 3.48 1.102 0.618 3.65 3.09 1.180
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