Advances in Porous Flow 3 /12438, 2018, 8(2), 22-34 Hans )i
Published Online June 2018 in Hans. http://www.hanspub.org/journal/apf
https://doi.org/10.12677/apf.2018.82004

Research on Logistic Model of Hydraulic
Gradient in One-Dimensional Consolidation
of Saturated Clay

Jinzhu Li?, Lu Lan!2, Xinyu Xiel2

1Ningbo Institute of Technology, Zhejiang University, Ningbo Zhejiang
’Research Center of Coastal and Urban Geotechnical Engineering, Zhejiang University, Hangzhou Zhejiang
Email: jinzhu_lee@163.com

Received: May 21%, 2018; accepted: May 31%, 2018; published: Jun. 7, 2018

Abstract

During the consolidation of saturated clay, the drainage rate is positively related to hydraulic gra-
dient. The formula and changeable curve with time of hydraulic gradient are acquired based on
Terzaghi’s one-dimensional consolidation, and the “S” type curve is explained in the paper. Logis-
tic function is used instead of complex formula of hydraulic gradient through nonlinear fitting. The
relationships between function parameters and soil consolidation parameters are defined to es-
tablish Logistic model. One-dimensional consolidation of saturated clay in instantaneous and li-
near loading conditions is simulated with FEM software, thus comparing changeable curves of hy-
draulic gradient in two conditions which fits well with Logistic function. The results indicate that
Logistic model can not only quantitatively describe variation of hydraulic gradient in Terzaghi’s
one-dimensional consolidation, but also other consolidation conditions such as linear loading.
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Figure 1. Variation of hydraulic gradient with time
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Figure 4. Schematic of physical model
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Figure 5. Variation of hydraulic gradient / with time
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Figure 6. Variation of hydraulic gradient i, with z

[ 6. iy BB z BYZEILE

Table 1. Logistic model and parameters upward

= 1. _EFABER Logistic R8RS HEUE

TRPE z(m) A, A; 1(d) s HefE R (d) Piri(d)
0.5 19.92 5 18 10
1.0 9.96 20 69 40
1.5 6.64 45 158 90
2.0 4.99 81 281 161
2.5 0 3.98 126 284 437 251
3.0 3.31 181 629 360
4.0 2.49 323 1123 644
5.0 1.98 503 1746 1001
Table 2. Logistic model and parameters downward
3% 2. TFEE% Logistic BB & KRS EVE
T RERE H(m) VREE z(m) A; A to(d) 0 )
0.1 99.61 8 1.00 -
0.2 49.81 26 1.29 19
1 0.3 33.21 0 44 1.74 67
0.4 2491 56 2.07 99
0.5 19.92 61 2.27 115
0.5 19.92 197 0.98 -
1.0 9.96 638 1.38 594
5 1.5 6.64 0 1054 1.78 1629
2.0 4.99 1359 2.14 2465
2.5 3.98 1524 2.34 2891
1.0 9.96 757 1.00 -
2.0 4.99 2596 1.29 1890
10 3.0 331 0 4450 1.74 6680
4.0 2.49 5593 2.07 9935
5.0 1.98 6189 2.29 11636
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Figure 7. Distribution of pore pressure (¢ = 10,000 d)
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Figure 8. Distribution of settlement (z = 10,000 d)
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Figure 12. Variation of linear load with time
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Figure 13. Distribution of pore pressure after consolidation
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