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Table 1 No-linear test experiment parameters

R A €o a C. b Cy C./Cy
1 1. 00 1.47 0.32 5.40 0.62 0.52
2 2.14 2.77 0.61 8. 10 0.92 0. 66
3 0. 45 1.05 0.24 2.30 0.24 1. 00
4 0. 83 1.36 0.33 2.71 0.29 1. 14
5 0.52 1. 10 0.24 1.70 0. 15 1. 60
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Table 2 Consolidation parameters
54 e A B Z/kPa c D N=BxD

1 11. 44 3.73 -0.30 0.02 3.62 x10 7" 1. 80 -0.54
2 7.89 2.55 -0.28 0.01 3.00x1077 0. 80 -0.22
3 9. 36 2.77 -0.29 0.02 6.12 x10 " 1.13 -0.33
4 6.70 2.32 -0.22 0.01 4.02x107" 2.21 -0.49
5 7.52 2.53 -0.22 0.01 4.43 x10°" 0. 85 -0.19
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Table 3 Regression and fitting relation between C, and o’

R H 2 RF1E & 2 B Y1
C./C,=0.5 C,=8x10%¢"” -9x10 7 0’* +0.048 30’ +2.026 1 0. 999
C./C,=0.7 C,=1x10"7¢"” =1 x10 "> +0.0560" +4.370 1 0. 997
& 1 C./C =1 — —
C./C =1.1 C,=-2x10" " +2x10°¢"* =0.005 8¢’ +1.947 3 0. 967
C./C, =1.6 C,=-9x10 %" +8x10°¢"> =0.024 20" +2.762 1 0. 869
R OEE | C,=1x10"%¢"” =2x10 " ¢’> +0.008 30’ +0.383 3 0. 998
R4 2 C,=5x10"%c" =5x10 ¢ +0.053¢" +0.593 5 1
& 4 R4 3 C,=3x10"%¢" =3x10 76" +0.022 30" +0.424 4 1
IR 4 C,=8x10"¢"” -9x10™°¢"> +0.004 70’ +0.173 8 0. 999
RIS C,=7%x10"°c"” -8x10 °c’> +0.009 40’ +0.083 5 1
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Table 4 Physical mechanics index of soil specimen

TR BKE W% FLBRLL e WRAERL L, WIRIERCT, B4 RHa, ,/MPa”'  JEAIHIE E /MPa

& KME 90. 8 2.488 3.14 25.70 1.96 2.13
& /ME 58.3 1. 655 1.47 18.00 1.25 1.43
FIE 72.2 1.929 1.98 19.76 1.50 1.85
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Fig. 6 Variation curve of C, with o’
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Variation Characteristics of Coefficient of Consolidation for
Soft Soil Considering Effective Stress

ZHANG Ming'» ZHAO Yue-ping’» WANG Wei’» ZHAO You-ming'» MA Dong-hui’, SU Jing-yu’
(1. Shenzhen Research and Design Institute; China Academy of Railway Sciences, Shenzhen 518034, China;
2. Henan Provincial Newcentry Highway and Bridge Consultation Ltd, Zhengzhou 450016, China;
3. Institute of Earthquake Resistance and Disaster Reduction. Beijing University of Technology. Beijing 100124, China)

Abstract: Based on two kinds of experimental regression and fitting relationship between coefficient of
permeability and void ratio as well as the relationship between effective stress and void ratio of soil, an expression
between coefficient of consolidation and effective stress is derived. A series of calculation examples and
laboratory test are conducted to study the variety law of coefficient of consolidation of soft soil with different
consolidation stress under compression; and proposes the cubic polynomial regression and fitting equation on
coefficient of consolidation of soft soil considering effective stress. The obtained results verified that when the
variety in coefficient of consolidation of soft soil under an increase of effective stress is considered; consolidation
rate of soft soil foundation is usually faster (C./C, < 1), or slower ( C./C, > 1) than traditional Terzaghi
consolidation theoretical calculation of it. The proposed result reduces to Terzaghis theory for a special case of
C./C,=1. An unified cubic polynomial fitting relationship between coefficient of consolidation and effective
stress is adopted in a very good fitting effect. The positive results can increase the accuracy for the numerical

analysis of consolidation, and deformation rate of soft soil foundation can be predicted accurately.

Key words: coefficient of consolidation; effective stress; coefficient of permeability; void ratio; polynomial

fitting
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