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Test methods for self-weight consolidation coefficient of deposited sediment
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Abstract: The consolidation coefficient in the Terzaghi theory is constant. It will cause significant errors if it is directly applied
in the calculation of large strain consolidation of deposited sediment. Meanwhile, it is still extremely difficult to obtain the
self-weight consolidation coefficient of deposited sediment. Especially, the sediment deposition and consolidation process can
be simulated using the sediment settlement experiment with realtively row initial concentration, and the curves of sediment
settlement and deposited layer particle volume fraction also can be obtained accordingly. Based on the sediment settlemen
control equations for different settlement stages, the fitted sediment settlment parameters can be determined through the
mapping method, and then the self-weight consolidation coefficient of deposited sediment at different consolidation stages can
be calculated. According to the change laws of hydraulic conductivity and volumetric compression coefficient, four methods for
the consolidation coefficient are discussed, and the the trends and main influence factors are studied.
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Fig. 1 Settlement column and sampler devices
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Table 1 Physical property indices of sediment samples
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Table 2 Initial and final states of experimental parameters
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100 0.216 0.1599 1.300  0.209 0.1653 1.320
50 0.125 0.1382 1.263  0.113 0.1529 1.298
20  0.056 0.1234 1.237  0.050 0.1382 1.272
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Table 3 Fitted line-parameters of hindered settlement stage

e piE log h(t)=R1 log (¢)+a, HI AN

Mgl g g, il a, R’
100 -0.1749 0.4258 0.9991
50 -0.2504 0.5664 0.9983
20 -0.2758 0.2438 0.9977
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Fig. 2 Curves of sediment settlement with different concentrations
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Fig. 3 Curves of volume fraction of deposited sediment layer
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Table 4 Fitted line-parameters of deposited sediment

W Ig (h-2)=R; 1g (¢ )+as % B3
gL~ #1% R, W a, R
100 2.4017 1.0613 0.9642
50 2.7030 1.1515 0.9937
20 2.4099 0.4751 0.8981
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Table 5 Final calculated results of consolidation coefficient by different methods
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Fig. 4 Trends of self-weight consolidation coefficient
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