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Nonlinear Consolidation Model Using an Extended Power Function
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Abstract

One-Dimensional Nonlinear Consolidation Model{ NCM)} was developed by using an Extended
Power Function Model, which could represent the compressibility of soils. A nonlinear finite
element program for NCM was developed to analyze the porewater pressure dissipation and the
settlement of saturated soils. Parameters used in compressibility model could be easily obtained
from conventional ocedometer test data. This model has been applied to Yansan-Mulgum area for
the comparison with the results of CONSOL program and that of Terzaghi theory. A Good
agreement was obtained between this model and CONSQL in settlement and rate of consolidation.
The rates of consolidation predicted by this model and CONSOL were faster than that of
conventional Terzaghi theory, for they consider the nonlinear characteristics of soils,

Consolidation curves of this model were located between Terzaghi and CONSOL curves.
Consolidation curves near drainage boundary, where effective stress varied rapidly, seemed to
reflect the variations of compressibility of soils. Consolidation curves near drainage boundary
obtained from this model were composed of two parabolic curves. Intersection of the parabolic
curves occurred when effective stress reached the value of preconsolidation stress. Moreover, this
model could be used to represent the effect of magnitude of applied load. whereas CONSOL and
Terazghi theory could not,
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Table 1. Parameters of Extended Power Functicn
Model
FSample I.D. A B Z{t/m?)
B2-34 9.184 0,527 28,543
B2-36 11.653 ~-0.531 41.908
B2-39 3.549 -0,383 10.191
B2-41 3.826 -0.337 19.081
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Fig.1 Comparison of Estimated Data by Extended
Power Function Model(EPFM) and Oedometer
Data of 4 Points in Yangsan-Mulgum Area
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Table 2. Soll Properties of Samples in Yangsan-

Mulgum Area

Sample LD.| B2-34 | B2-26 | R2-39 32—41_\
H{m) 27.5 26.2 25.8 32.7
7.(t/m*) 1.629 1.693 1.661 1.759
en 1.571 1.604 1.460 1.418
P.(t/m?) 10.5 12.0 7.0 14.4
OCR 0.90 0.50 0.55 1.00
C. 0.72 0.68 0.57 0.53

k{em/s) |2.935E-8|3.067E-8 |6.602E-8 | 1.342E-8

C.(cm®/s) |2.935E-4 4.382E-4|6.057E-4|2.081E-3
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Fig. 4 Initial and Boundary Conditions of the Site
Studied
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