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Experimental study on nonlinear permeability characteristics of Xiaoshan clay
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(1. Key Laboratory of Soft Soils and Geoenvironmental Engineering, Ministry of Education, Zhejiang University, Hangzhou 310027, China;
2. Zhejiang University of Science and Technology, Hangzhou 310027, China)

Abstract: Based on nonlinear relationship between permeability and void ratio of intact natural clay, four theoretical permeability
models, i.e.1g[k, (1+e)]-lge model, e-lgk, model, Igk -lgemodel, and lgk, -lg(1+ e) model, are introduced and discussed. The 1-D
consolidation and permeability combined tests on eight undisturbed Xiaoshan clay samples are carried out by GDS advanced
consolidation testing system. Void ratio and directly-measured permeability coefficient obtained from the test results are analyzed to
summarize clay parameters of four permeability models. Experimental results show that the permeability of Xiaoshan clay decreases
nonlinearly with consolidation pressure increasing; and the permeability coefficient varies from 8x10®% cm-s™' to 8x10% cm-s™" . It is
also shown that all the four nonlinear permeability models are suitable for describing the permeability of Xiaoshan clay.
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Table 1 Permeability test results of Xiaoshan clay
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llkﬁf— 5K H Wllf-l h L /72‘1?/%%(1
Gy / 4-H-H FLER /10" cmes
/kPa
1 2004-04-07 1.499 50 1.45 6.98
100 1.39 5.45
200 1.23 4.07
400 0.980 1.98
800 0.772 1.10
2 2005-03-27 0.935 50 0.907 4.75
100 0.869 4.33
200 0.785 2.82
400 0.680 1.88
800 0.583 1.16
3 20050415 1.295 50 1.16 7.49
150 0.808 5.95
450 0.597 3.13
1350 0.414 0.97
4 2005-05-01 1.133 50 1.09 3.58
100 1.04 3.42
200 0.948 2.76
400 0.832 1.98
800 0.713 1.60
1 600 0.630 0.98
5 20050527 0.970 50 0.942 7.46
113 0.903 5.21
253 0.755 2.89
570 0.615 1.91
1280 0.512 1.20
6 2005-06-03 1.174 50 1.13 4.82
90 1.10 3.54
162 1.03 2.96
292 0.927
525 0.826 2.24
945 0.732 1.44
7 2005-06-16 1.047 50 1.02
100 0.994 4.77
200 0.882 3.84
400 0.733 2.70
800 0.577 1.81
8 2005-09-18 1.340 50 1.30 6.21
100 1.21 4.64
200 1.04 2.80
400 0.83 1.77
800 0.63 1.29
1 600 0.46 0.84
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Table 2 Permeability model parametersof each soil sample
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WA lglk,(1+e)]lge e—lgk, gk, -lge gk, —lg(1+e)
G ) c o e 5 3
/10% cm- s /108 cm- 5!

1 3.40 4.50 0.860 0.291 2.88 2.24 5.60
2366 1295 0.521 0.182 3.24 6.61 7.68
3240 1413 0.727 0.384 1.99 7.08 4.65
4 273 6.14 0.829 0.227 2.28 3.09 4.99
5 323 1498 0.570 0.188 2.82 7.41 6.85
6 2.82 6.29 0.845 0.190 2.33 3.16 4.90
7 221 9.54 0.984 0.276 1.78 4.79 4.15
8 230 6.24 0.961 0.378 1.86 3.09 4.26
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