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Analysis of formation mechanism and consolidation
characteristics of high organic soft clay

LIU Fei, CHEN Jun-song, BAI Shuang-you, YAO Yan-ya

(Wuxi Research Center of Environmental Science and Engineering, Wuxi, Jiangsu 214000, China)

Abstract: Cellulose organic matter and hummus will affect the mechanical properties of soft soil. The higher of the Organic matter
content, the worse of the mechanical properties. To study the consolidation characteristics of high organic soft clay, the formation
mechanisms of permeability. consolidation and structural characteristics are analyzed by the test of decomposition degree after the
tests of permeability. consolidation. micro-meso structural characteristics at different depths. The results indicate that permeability
coefficients have larger difference at different depths; and permeability and consolidation speed are faster. The value of permeability
coefficient is during silt to silty clay magnitude; The vertical permeability coefficients are smaller than horizontal permeability
coefficients at depths from 0.5m to 1.8m. and others are lagger than horizontal coefficients. The decomposition degree studies have
shown that decomposition degree will affect the consolidation characteristics directly; and lower decomposition degree will easer lead
to plastic deformation. Also the structure changes from flocculated structure to laminatted structure according to different depths, and
transforms into massive structure finally. It proved that the characteristics of permeability. consolidation and structure have been
direct effected by the degree of decomposition after the decomposition degree is analyzed.
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Table 1 Physical and chemical indexes
of high organic soft clay
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Table 2 The values of consolidation pressures and permeability coefficients subjected to horizontal seepage

K AR 45 1 3(kPa) T 17535 25k

/m 111 223 335 50.2 66.9 100.4 167.3
0.30 1.03x10* 1.00x10™* 6.33x10° 4.28x10° 2.16x10° 7.24x10° 1.69x10°
0.50 4.46x10* 3.15x10* 3.03x10* 2.72x10* 2.69x10* 2.54x10* 1.15x10*
1.50 3.86x10* 2.77x10* 2.66x10* 2.54x10* 2.34x10* 1.30x10* 1.01x10*
1.80 1.05x10™* 8.41x10° 8.04x10° 6.86x10° 5.69x10° 2.88x10° 5.44x10°
2.25 1.24x10* 8.04x10° 2.71x10° 2.62x10° 1.37x10° 5.36x10° 1.37x10°
2.55 1.86x10° 1.09x10° 9.93x10° 3.66x10° 2.01x10° 1.85x10° 3.47x107
2.80 8.59x10° 8.00x10°° 535%x10° 531x10° 5.00x10° 4.02x10° 1.51x10°
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Table 3 The values of consolidation pressures and permeability coefficients subjected to vertical seepage

K AR 45 1 3(kPa) T 17535 25k
/m 16.7 335 50.2 753 100.4 150.6 251
0.30 1.30x10° 1.16x10° 2.22x10* 7.65%10° 3.93x10° 1.98x10° 1.54x10°
0.50 1.83x10* 1.26x10* 9.82x10° 7.28%10° 7.05%10° 6.76x10° 3.77x10°
1.50 3.55x10* 1.87x10* 1.69x10* 1.03x10* 1.73x10° 4.82x10° 2.28x10°
1.80 4.19x10° 4.07x10° 3.10x10° 1.06x10° 7.08x10° 8.43x107 2.09x107
225 3.36x10* 1.77x10* 1.60x10™* 9.34x10° 7.88x10° 5.84x10° 1.06x10°
2.55 7.64x10° 7.17x10° 4.95%10° 1.73x10° 1.96x10° 1.07x10° 6.83x107
2.80 1.96x10° 1.16x10° 1.01x10° 1.01x10° 1.00x10° 8.73x10°° 5.84x10°
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Fig. 1 Curves between consolidation pressures

and permeability coefficients
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Fig.2 Relations between e and IgP of high organic soft clay
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Table 5 Values of deformations and buried depths

MR AT AT BT
/ m /em /em /em
0.30 1.99 0.45 1.54
2.25 0.50 0.18 0.32
2.80 0.45 0.16 0.29
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Fig.3 Micro-meso structures of high organic soft clay
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Table 6 Values of decomposition degree
of high organic soft clay
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