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Numerical simulation of overconsolidation ratio of hard crust layer in
soft soil on the embankment construction

CHEN Fu'?

(1. Harbin Institute of Technology, Harbin 150001, China; 2. CCCC First Harbor Engineering Co., Ltd., Tianjin 300461, China)
Abstract: Due to natural drying and groundwater level changes, soft soil surfaces form a certain thickness of hard crust
layer, which is in the state of over-consolidation. And the hard crust layer is of importance in improving the stability of
embankment construction. Taking Bangkok new airport project as an example, the vane shear test results are used to
analyzes the distribution of over-consolidation ratio along the depth in the surface hard crust layer based on Modified
Cambridge Clay constitutive model; thus, the vane shear test results can be introduced into the effective stress analysis of
embankment construction. Considering the hindering effect of prefabricated vertical drains smear zone, the Hird formula
is used to transform the three-dimensional consolidation analysis into two-dimensional analysis. The variable permeability
coefficient, which decreases with the decrease of void ratio during consolidation, is used in the consolidation process
analysis, and it ensures the accuracy of consolidation process simulation. By compared with the measured value of Bangkok
new airport project, the results indicate that the influence of hard crust layer on horizontal displacement of slope bottom
can be proper simulated by this method, especially the horizontal displacement of the slope toe shows a significant
shrinkage trend in the hard crust layer.
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Tab. 1 Physical parameters for Bangkok clay
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Fig. 1 Vane shear test result with depth at new Bangkok
international airport project
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Fig. 2 Comparison of vane shear test measured value and
fitting value
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Fig. 3  The fitting value of over consolidation ratio with depth
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Fig. 4 The fitting value of coefficient of earth pressure at rest
in the over-consolidated condition with depth
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Fig. 5 The filling height and corresponding settlement during
embankment construction
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Tab. 2 The height and duration of embankment construction
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Fig. 6 Cross section of mandrel for PVD installation
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Tab. 5 Input parameters for MCC model
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Fig. 7 Finite element mesh for embankment construction
simulation
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Fig. 8 Prescribed displacement boundary condition for

embankment
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Fig. 9 Comparison of settlement between measured and
simulated results
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Fig. 11 Comparison of vane shear strength with depth
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