FRHEFE2M R | &4
2011 %2 H Rock and Soil Mechanics

Vol.32 No.2
Feb. 2011

XEHS: 1000—7598 (2011) 02—0553—07

TEH TETIREER SR —HE S

BAER L, HEA, BEHB Y T M2

(LIRS BARTRER, VLJ6 UL 2120135 2.8VLK%Y: B9 T 58+ THE W E KK, bl 310027;
3P EANRSE A T ST TRERE LR, LA RN 221008; 4P EH RS @A TR22BE, YLHF 4RM 221008)

W B @ T B EOE B DR AR B A I S50 U R, R MG S SE 1) Crank-Nicolson %43 4% X3R5 448
TR ZE 0 R EIOAUE TV R P TSt S5 0RW, MIREOCT 1IN, BN PE7 R 20 Lk v sk, Bk
S IAD R 7 ] 45 3 5 LA TS g s 10 243650 T 1, /NIRRT [ 45 R LR TS g, R KA I PR 1 71 453
KA PSR, LEEEARINEI N, FeE0CT 1 sER T L2 dol ), Fabdemts; Erieiopsm, %
25— [ 25 B v 3 P AR 45 SE BRI A 2 [ 45 2 TR AL DG RN TR AT s A SR, D) 2 I ] & T A e

X OB OE: UERGS ARZENE REORGBTL ARG

43S U4le.l THERFR IR A

One-dimensional consolidation analysis considering exponential
flow law and time-depending loading
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Abstract: The differential equation governing one-dimensional consolidation was modified to consider exponential flow law and
time-depending load. Finite difference solution was acquired by Crank-Nicolson difference scheme which was relatively stability.
The reliability of difference programming was verified by comparing the results with analytic solutions. The results show that, if the
exponent is greater than 1, the rate of consolidation is faster than the case of Darcy’s flow at short time factor, slower than the case of
Darcy’s flow at long time factor. On the contrary, if the exponent is less than 1, the rate of consolidation is slower than the case of
Darcy’s flow at short time factor, faster than the case of Darcy’s flow at long time factor. If the exponent is greater than 1, the less the
load, the slower the consolidation rate for the same soil layer. At the case of exponential flow law, the classical similitude between
consolidation of laboratory samples and that of field layers is not satisfied. The faster the loading rate, the faster the consolidation rate.
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Table 1 Comparison of degree of consolidation between the
results by FDM and analytic solution based on Darcy’s flow
Il AT T Darcy B i/ % ZENN AR/ %
0.045 7.230 7.235
0.085 18.742 18.748
0.161 37.261 37.263
0.221 46.490 46.492
0.304 56.528 56.529
0.418 67.181 67.182
0.574 77.674 77.674
0.788 86.846 86.846
1.083 93.641 93.641
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Table 2 Comparison of degree of consolidation between
the results by FDM and short term analytic solution

I T, Schmidt TR/ % ZEN T AR/ %

0.004 2.870 2.899

0.009 5.364 5.369

0.017 8.204 8.215

0.033 12.544 12.527
0.045 15.502 15.488
0.062 19.158 19.065
0.085 23.674 23.649
0.117 29258 29231
0.146 33.890 33.803
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Table 3 Comparison of degree of consolidation between
the results by FDM and short term analytic solution

I T, Schmidt TR/ % 2L R/ %
0.004 11.957 11912
0.005 13.527 13.524
0.007 15.330 15.355
0.009 17.403 17.434
0.013 19.798 19.783
0.017 22456 22 464
0.024 25.538 25511
0.033 28972 28.967
0.040 31.265 31.260
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